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Luciferase readings of constructs separated by the A1D2A translational interrupter

and corresponding controls.
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Western biots of media harvested off of cells transfected with constructs separated by

the ATD2A translational mterrupter and corresponding controls.
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F1G. 3

, MAPTSAFLTALVLLSCNAICSLGC DLPOTHSLAHTRALRLLAGMRRISPFSCLDHRRDFG

Porcine  opyE AFGGNOVOKACAMALYHEMLOOTFOLFSTEGSAAAWNESLLHQFCTGLDOQ

ENO ool EACYMOEAGLEGTPLLEEDSHAVRKYFHRITLYLOEKSYSPCAWEIVRAEVMERSF
SSSRMNLODRLREKE

MANKCHOIALLMCFSTTALSISYDVERYQQRSSNLACCHLLGQLPGTRPOYCLEDRIMN
FEVPEEIMOPPOFGKEDAVLHHEMIQOIFGILRRNFESTOWNETVIKTHVELDGOMD
DLETILEEIMEEENFPRGOMTILHLERKYYLSHOYLKSREYRSCAWTVVQVEILRNFSFLN

RITOYLRN

Bovine  MIYTSYFLALLLCGLLGESGSYGOGOFFREIENLKEYFNASSPDVAKGGPLESEILKNWK
Ny DESDRRHQSQIVSFYFRLFENLKDNQVIGRSMDHKQDMFQKFLNGSSEKLEDFKKLIOH
PYDDLOIGREAINELIEY MNDLSPKENLRKRKRSONLFRGRRAST

MAPGCTIVIVEMITTVALSRTGAVPVPSAPRALPPARGCHVAGFRSLSPOELGAFKTA
Bovine  ROAFEDSFLPEOWODCSTHLFPRTROLKHLOVWERPVALEAELALTITVLEAMANSSLG
fFH A HELEGPLLTLONIHSKLOACVPALPTASSHPRGRLHHWLHRLOEARKESQDULEASYIM
FNLLRULTRDLKCVASGDOCY

Porcine
IFN B

Amino acid sequences for Porcine Interferon a, Porcine Interferon §, Bovine Interferon
v, and Bovine Interferon A. Underlined letters represent the secretion domains of each interferon

sequence.
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G VIVLFALICIAVAEARP TENNE DENIAVASNEAT TDLDADRGKL POKKLPLEVIEKEMEAN
ARKAGL TRGULICI SHIKCTPRMKKWILPGRCHTYEGDKESAGGGIGEAIVDIPEIPGFKDLER
SVt R 1 QFIAQY DLCYDCTTGCLRGLANYVQCS DLLKR WL PQREATFASKIQGQVDKIKGAGGDGP
GCDLPOUHSLAHTRALRLLACMRRISPFSCLDHRRDFGSPHEAFGENQVOKAGAMALVHE
MLOOTPOLFSTEGSASAWNESLLHGFCTGLDQOIRDLEACVMQEAGLEGTRLLEEDILAY
REYFHRITLYLOEESYSPCAWEIVRAEVIMRSFSSSRMLGDRLRKKE

MGVKVLFALICIAVAEARPTENNE DENIVAVASNFATTDLDARRGKLPGKKLPLEVIKEMEAN
ARKAGLTRGLUICISHIKCTPRMKKWILPGRCHTYEGDKESAQGGIGEAIVDIPEIPGFKDLEP
Selvae iRl 1 QF SQVDLCYDCTTGCLRGLANVQCS DLIKKWLPQRCATFASKIQG QVDKIKGAGGDGE
MSYDVIRYOORSSMIACOKLLGTU PGTPOYCLEDRMNFEVPEEIMOPPOFGREDAVLIHE
MLOUUFGHRRNFASTGWNETVIKTHVELDGOMDDLETILEEIMEEENFRPRGDITILHLKEY
YESHLOYLKSKEYRSCAWTYVOVEILRNFSFLNRLTDYLRN

G YKVLFALICIAVAEAKP TENNE DFNIVAVASNFAT TDLDADRGKLPGKKLPLEVIKEMEAN
ARKAGCTRGCLICLSHIKC T PEMKKWILPGRCHTYEGDKESAQGGIGEAIVDIPEIPGEKDLER

MU SR 1 EOFIAQVDLCYDCT TG UL KGLANV QLS DLLKKWLPORCATFASKIQGQVDRIKGAGGLGP
GGOFFREIENLKEYFNASSPDVAKGGPLFSEILKNWKDESDERHOSOIVAFYFKLFENLKDNG
VIQRSMDUKQD M FORKFLNGSSEXLEDFRELIQIPVDDLQIORKAINELIKVVINDLSPRSNLRK
REASONLFRGRAAST

G YAVLEALICIAVAEAKPTENNEDFNIVAVASNFATT DLRADRGKLPGRIKEPLEVIREMEAN
REAGCTRGCUCLSHIKCTPKMIKKONLPGRCHTYEGDRESAQGGIGEAINVDIPEIPGFKDLEP
RN 1 F O AV DL Y DL T TOCLKGLANVQCS LKW PORCATFASKIOG OV DKIKGAGGDGE
RTGAVPVPSAPRALPPARGCHVALRFKSLAPOELOAFKTARDAFEDSFLPKDWDCSTHLFPRT
ADLKHLOQVWERPVALEAELALTITVLEAMANSSLGHSLEQPLITLONIHSKLOACVPAQPTAS
SRPRGRLHHWLHRLOEARKESQDCLEASVIMFNLLRLITRIMKCVASGDOCY

Amino acid sequences for SGLucON a, SGLucON B, SGLucON v, and SGLucON A

Italicized white letters with black background represent the Gaussia Luciferase amino acids.
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Western blots of media harvested from transfected cells using anti-GLuc, Anti-IFN a,
Anti-TFN B, and Anti-IFN L antibodies.
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Relative Luciferase Units per half second for IFN and SGLucON g, §, v, and A media

samples.
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BU 54 pAY 1.280 0.825U

IFN o {commercial)

SGLUc-A102A
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3
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Plaque assay of IFN o, SGLuc-A1D2A-IFN ¢, IFN g-A1D2A-5GLuc (A1M), and
SGLucON a activity against VSV-NJ.
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FIG. 7
Sample Concentration of IFNa % standard deviation
{ng/ml)

FNo 1239+ 86
SGLuc-AID2A-1FNy 921+ 55
TFNo-A1D2A-SGLucAIM 528 £ 72
ATD2A-SGLucAIM (IFNg negative control) <18 (limit of detection at 1:500 dilution)
SGLuc-A1D2A (IFNa negative control) <18 (limit of detection at 1:500 dilution)

Concentration of IFNg in harvested media from cells transfected with pTarget IFNa,
pTarget SGLuc-AID2A-TFNq, pTarget IFNa-A1D2A-SGLucAIM, pTarget A1D2A-
SGLucA1IM, and pTarget SGLuc-A1D2A. There were 3 replicates per each of 4 dilutions for

cach sample.
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FIG 8.

Concentration of IFNa in each sample (ng/ml)

Sample
5 2.5 1.28 | 6.625 | 0312 | 0.15258

IFNa 0 0 0 4.5 19 58
SGLuc-AID2ZA-IFNa 0 0 2 17.5 53.5 116.5
IFNa-AID2A-SGLucAIM 0 0 i ILs 37 91.5
SGLucONa 0 0 0 1.5 9.5 255
SGLuc-A1D2ZA (IFNo negative control) 245 230 | 2205 | ND ND ND

Effects of IFNo on growth of Vesicular Stomatitis Virus-NJ (VSV-NJ}. IFNa levels
produced in growth media harvested from HEK293-T cells transfected with pTarget 1FNg,
pTarget SGLuc-A1D2A-IFNg, pTarget IFNa-A1D2A-SGLucAIM, mpTarget SGLucONa, or
pTarget SGLuc-A1D2A (negative control) were measured and adjusted to concentrations listed
before samples were exposed to MDBK cells. VSV-NJ was added to the MDBK cells and
Plaque Forming Units (PFU) were counted after the growth period; average of 2 replicates are

reported. ND, not determined.
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FUSION PROTEIN COMPRISING GAUSSIA
LUCIFERASE, TRANSLATION
INTERRUPTER SEQUENCE, AND
INTERFERON AMINO ACID SEQUENCES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This continuation in part (CIP) application claims priority
to U.S. application Ser. No. 15/259,409, filed Sep. 8, 2016,
which is incorporated by reference in its entirety.

REFERENCE TO A SEQUENCE LISTING

In accordance with 37 CFR § 1.52(e)(5), the present
specification makes reference to a Sequence Listing submit-
ted electronically as a .txt file named “500012us_ST25.txt”
on May 1, 2017. The .txt file was generated on Feb. 21,
2017, and is 308 kb in size. The entire contents of the
Sequence Listing are herein incorporated by reference.

BACKGROUND OF THE INVENTION
Field of the Invention

The present disclosure generally relates to fusion poly-
nucleotides encoding fusion proteins comprising interferons
and luciferases which have biotherapeutic, diagnostic, and
quality control uses in both the medical and veterinary fields.

Description of the Related Art

Interferons (IFN) are a class of cytokines that interfere
with viral replication. Interferons are divided into three
classes, type L, type I, and type III. Type I interferons utilize
the IFNAR1-IFNAR?2 receptor complex and include IFN o
and IFN f. Type II interferons consist of IFN y and utilize
the IFNGR1-IFNGR2 receptor complex. Type III interfer-
ons consist of IFN A, also called interleukin-28A, interleu-
kin-28B, and interleukin-29, the most recently discovered
interferon type. Type III interferons utilize the IFNLRI1-
IL10Rp receptor complex.

Type I interferons are used to treat a number of medical
conditions in humans. Commercially available IFN alpha is
used for the treatment of hairy cell leukemia, malignant
melanoma, and AIDS-related Kaposi’s sarcoma while IFN
beta has been used as a treatment for relapsing-remitting and
secondary-progressive forms of multiple sclerosis. In a
veterinary setting IFN alpha can be used to treat Feline
Herpesvirus 1, Feline infectious peritonitis, Feline Immu-
nodeficiency Virus, Feline Leukemia Virus, and Canine
papilloma virus in companion animals while in livestock
both IFN a and IFN p have been found to inhibit Foot-and-
Mouth Disease Virus (FMDV). Type 111 interferon, IFN A, is
also capable of inhibiting FMDYV in cattle.

Interferons are naturally secreted, often by specialized
cell types, and are comprised of a secretion peptide sequence
along with an activity domain. The secretion domain is not
essential for protective activity. Protective activity of inter-
ferons, and in particular IFN ¢, is often evaluated using
Vesicular Stomatitis Virus (VSV). VSV is a member of the
Rhabdoviridea family and is capable of infecting insects,
cattle, horses, pigs, and under the right circumstances
humans.

Hybrid peptides comprised of interferons and various
molecules have been constructed and evaluated for a number
of reasons. Previous work has made hybrid molecules com-
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prised of IFN o and portions of placental growth factor-2 to
enhance the anti-tumor properties of IFN a. Chimeras of
interferons with different reporter molecules such as DsRed2
and GFP as well as with antibodies for immunotherapy have
also been previously reported in literature.

Quantification of interferon concentrations is typically
dependent upon either an activity assay or antibody based
methods such as an ELISA. Measurements obtained by
interferon activity assays are related to interferon concen-
tration but not definitively related. For example, addition of
placental growth factor-2 can enhance interferon activity
resulting in detection of a higher interferon activity. How-
ever, this higher interferon activity is not directly related to
the absolute concentration of interferon. This raises the
potential that undesired and/or unknown contaminations
during production can artificially influence determination of
a final product concentration.

Antibody-based detection assays, such as ELISA, can be
inaccurate because antibodies used to detect interferon can
bind to more than one type of interferon or can exhibit
different affinities for interferon under different conditions.
Antibody binding affinities are dependent upon recognition
of structural elements such as linear and conformational
epitopes in the target substrate such as interferon. Amino
acid sequence differences or conformation differences
between or among interferon molecules in a sample can
cause antibodies to exhibit different binding affinities. This
leads to inaccuracies in determining the absolute concentra-
tion of an interferon, or a particular interferon, in a sample.
As a result the usage of ELISA to determine the absolute
concentrations of molecules with different amino acid
sequences is not always a reliable option. Antibody-based
detection assays also carry a high cost associated with the
need to produce a consistent antibody amongst different
production batches. The usage of antibodies also contributes
to a limited shelf life.

In view of these problems, the inventors developed novel
chimeric proteins that fuse a luciferase reporter with an
interferon or enzyme of interest. The resulting chimeric
proteins allow for easy and accurate determination of abso-
Iute concentrations for interferons and other biologically
active molecules.

BRIEF SUMMARY OF THE INVENTION

The inventors disclose herein chimeric proteins fusing a
Gaussia Luciferase (GLuc) or Super-luminescent Gaussia
Luciferase (SGLuc) reporter to different kinds of interfer-
ons.

GLuc is a 185 amino acid naturally secreted luciferase
isolated from Gaussia princeps. Mutations to GLuc which
enhance luciferase output may include, but are not limited
to, the 8990 mutant also identified as SGLuc.

GLuc and SGLuc constructs with 2A or 2A-like protein
sequences such as, for example, a A1D2A translational
interrupter, retained both luciferase activity and secretion,
which make them viable biomarkers for expression in a
single open reading frame.

Several types of such chimeric fusion proteins are exem-
plified. In one or more embodiments, three different chime-
ric molecules were created using IFN a sequence, as exem-
plified in FIG. 1. As a first example, SGLuc-A1D2A-IFNa
is a SGLuc-A1D2A fused to a complete IFN a sequence on
the C-terminus. This translated construct expresses two
separate proteins—SGLuc-A1D2A and IFN a. As a second
example, IFNa-A1D2A-SGLuc AlM, is a complete IFN «
sequence with a AID2A-SGLuc A1M fused on the C-ter-
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minus. This translated construct expresses two separate
proteins IFNa-A1D2A and SGLuc AIM. As a third
example, SGLucON a is a SGLuc sequence with just the
activity domain of IFN « fused to the C-terminus. This
translated construct expresses a single protein SGLucON a
which is comprised of both SGLuc and just the activity
domain of IFNc.

SGLucON o was used as a template to create three
additional chimeric molecules based off of porcine IFN f,
bovine IFN v, and bovine IFN A. For the creation of these
constructs each IFN sequence was examined and the secre-
tion domains identified, FIG. 3. Chimeric molecules were
constructed by making chimeras only of SGLuc with the
resulting non-secretion related amino acid sequences, FIG.
4. The resulting chimeras are identified as SGLucON f,
SGLucON vy, and SGLucON A.

Utilization of chimeric molecules of GLuc or SGLuc with
interferons or a protein of interest provides a simple and fast
method to substantially quantify an absolute concentration
of a particular kind of interferon or protein of interest. When
utilizing a construct containing the A1D2A translational
interrupter the resulting product is two proteins and concen-
tration is determined of the luciferase as a correlate to
concentration of interferon or a protein of interest. When
utilizing fused protein like SGLucON q, the concentration
can be measured directly using the resulting luciferase
activities of the chimeric protein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts the layout of the three interferon o con-
taining construct open reading frames.

FIG. 2A describes luciferase readings of constructs sepa-
rated by the A1D2A translational interrupter and correspond-
ing controls.

FIG. 2B depicts Western blots of media harvested off of
cells transfected with constructs separated by the A1D2A
translational interrupter and corresponding controls.

FIG. 3 describes amino acid sequences for Porcine Inter-
feron a (SEQ ID NO: 24), Porcine Interferon §§ (SEQ ID
NO: 66), Bovine Interferon y (SEQ ID NO: 75), and Bovine
Interferon A, (SEQ ID NO: 84). Underlined residues repre-
sent the secretion domains of each interferon sequence.

FIG. 4 describes amino acid sequences for SGLucON «
(SEQ ID NO: 48), SGLucON f (SEQ ID NO: 70), SGLu-
cON v (SEQ ID NO: 111), and SGLucON A (SEQ ID NO:
113). Underlined residues represent the Gaussia Luciferase
amino acids.

FIG. 5A depicts Western blots of media harvested from
transfected cells using anti-GLuc, Anti-IFN o, Anti-IFN f3,
and Anti-IFN A, antibodies.

FIG. 5B describes relative Luciferase Units per half
second for IFN and SGLucON ¢, f, v, and A, media samples.

FIG. 6 depicts a plaque assay of IFN a, SGLuc-A1D2A-
IFN o, IFN oa-A1D2A-SGLuc (A1M), and SGLucON o
activity against Vesicular Stomatitis Virus-NJ.

FIG. 7 depicts concentration of IFNa in harvested media
from cells transfected with pTarget IFNa, pTarget SGLuc-
AID2A-IFNaq, pTarget IFNa-A1D2A-SGLucA1M, pTarget
A1D2A-SGLuc A1M, and pTarget SGLuc-A1D2A. There
were 3 replicates per each of 4 dilutions for each sample.

FIG. 8 depicts effects of IFNa on growth of VSV-NI.
IFNa levels produced in growth media harvested from
HEK293-T cells transfected with pTarget IFNa, pTarget
SGLuc-A1D2A-IFNa, pTarget IFNa-A1D2A-SGLuc A1M,
mpTarget SGLucONa, or pTarget SGLuc-A1D2A (negative
control) were measured and adjusted to concentrations listed
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before samples were exposed to MDBK cells. VSV-NJ was
added to the MDBK cells and Plaque Forming Units (PFU)
were counted after the growth period; average of 2 replicates
are reported. ND, not determined.

DETAILED DESCRIPTION OF THE
INVENTION

Definitions

The term “fusion protein” or “chimeric protein” refers to
a polypeptide containing polypeptides or segments of poly-
peptides from different sources, such as a segment of a
luciferase from Gaussia princeps and a biologically active
segment of an interferon. A fusion protein may be produced
by joining two or more polynucleotides that originally coded
for the separate proteins or protein segments into a single
fusion polynucleotide. Besides the polynucleotide
sequences encoding for the separate proteins, a fusion poly-
nucleotide may comprise other polynucleotide sequences
such as those encoding translation interrupter sequences or
those encoding amino acid sequences which otherwise traf-
fic or process an expressed protein. In some embodiments,
the term “fusion protein” will refer to an intact fusion
protein, such as a fusion between a luciferase and interferon
sequence. In other embodiments, this term may refer to
separate polypeptides derived from translation of a fusion
polynucleotide, for example, can encompass separate poly-
peptides produced from a fusion construct containing a
translation interrupter sequence.

Translation of the fusion polynucleotide results in a single
or multiple polypeptides with functional properties derived
from each of the original proteins. A single fusion protein
may be expressed from a fusion polynucleotide. Such a
single fusion protein may be processed into one, two or more
polypeptides depending on the design of the fusion poly-
nucleotide and the host cell expressing it. A fusion poly-
nucleotide can express more than one polypeptide depend-
ing on its design, for example, depending on the presence of
translation interrupters, stop codons, or other regulatory
elements.

A polypeptide encoded by a fusion polynucleotide need
not exactly correspond to all the residues of the original
protein, for example, it may contain fewer or more amino
acid residues than a full-length source protein, but contain an
active site or functional domain of the source protein, for
example, it may be a fragment of interferon that retains at
least one interferon activity. A fusion polynucleotide may
also be engineered to encode modified forms of a source
protein, such as those having at least 70, 80, 90, 95 or 99%
sequence identity or similarly with a source protein or with
a functional segment thereof.

The term “fragment thereof,” as applied to a polypeptide
component of a fusion polypeptide described herein, refers
to a polypeptide comprising any portion of the amino acid
sequence of the polypeptide, wherein the fragment substan-
tially retains at least one function of the full-length poly-
peptide from which it was derived. For example, a fragment
of a luciferase may emit light or be processed and/or
secreted in a manner similar to the full-length luciferase; a
fragment of a translation interruption or interrupter sequence
can retain the ability to interrupt translation, and a fragment
of a biologically active molecule, such as interferon, can
retain at least one physiological, pharmacodynamics, phar-
macokinetic or immunological activity of the full-length
molecule and/or an ability to be processed, trafficked or
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secreted in a way similar to the native biologically active
molecule from which it was derived.

The term “derivative thereof” or “modified sequence” as
applied to the polypeptide components disclosed herein,
refers to a polypeptide consisting of an amino acid sequence
that is at least 70, 80, 90, 95, or 99% identical or similar to
the amino acid sequence of a biologically active molecule
such as a luciferase, translation interruption or interrupter
sequence, or interferon, wherein the polypeptide derivative
substantially retains the ability to induce the secretion of a
target polypeptide to which it is fused. In some embodi-
ments, the derivative comprises an amino acid sequence that
is at least 75%, 80%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99%
identical to the amino acid sequence of a native or previ-
ously engineered sequence. The derivative may comprise
additions, deletions, substitutions, post-translational modi-
fications, chemical modifications, or a combination thereof
to the amino acid sequence of a native or previously engi-
neered molecule. A derivative may include a mutant poly-
peptide with 1, 2, 3,4, 5, 6,7, 8, 9, 10, 11-15, 16-20, 21-25,
or 26-30 additions, substitutions, post-translational modifi-
cations, chemical modifications, or deletions. Additions or
substitutions also include the use of non-naturally occurring
amino acids or modified amino acids.

BLASTN may be used to identify a polynucleotide
sequence having at least 70%, 75%, 80%, 85%, 87.5%, 90%,
92.5%, 95%, 97.5%, 98%, 99% sequence identity to a
reference polynucleotide. A representative BLASTN setting
optimized to find highly similar sequences uses an Expect
Threshold of 10 and a Wordsize of 28, max matches in query
range of 0, match/mismatch scores of 1/-2, and linear gap
cost. Low complexity regions may be filtered or masked.
Default settings of a Standard Nucleotide BLAST are
described by and incorporated by reference to blast.ncbi.n-
Im.nih.gov/_Blast.cgi?’PROGRAM=blastn&BLAST _
PROGRAMS=megaBlast&PA GE_TYPE=BlastSearch&
SHOW_DEFAULTS=on&LINK_[.OC=blasthome (last
accessed Feb. 4, 2016).

BLASTP can be used to identify an amino acid sequence
having at least 70%, 75%, 80%, 85%, 87.5%, 90%, 92.5%,
95%, 97.5%, 98%, 99% sequence identity, or similarity to a
reference amino acid using a similarity matrix such as
BLOSUM45, BLOSUM62 or BLOSUMS0 where BLO-
SUMA45 can be used for closely related sequences, BLO-
SUMS62 for midrange sequences, and BLOSUMSO0 for more
distantly related sequences. Unless otherwise indicated a
similarity score will be based on use of BLOSUMG62. When
BLASTP is used, the percent similarity is based on the
BLASTP positives score and the percent sequence identity
is based on the BLASTP identities score. BLASTP “Iden-
tities” shows the number and fraction of total residues in the
high scoring sequence pairs which are identical; and
BLASTP “Positives” shows the number and fraction of
residues for which the alignment scores have positive values
and which are similar to each other. Amino acid sequences
having these degrees of identity or similarity or any inter-
mediate degree of identity or similarity to the amino acid
sequences disclosed herein are contemplated and encom-
passed by this disclosure. A representative BLASTP setting
that uses an Expect Threshold of 10, a Word Size of 3,
BLOSUM 62 as a matrix, and Gap Penalty of 11 (Existence)
and 1 (Extension) and a conditional compositional score
matrix adjustment. Other default settings for BLASTP are
described by and incorporated by reference to the disclosure
available at: blast.ncbi.nlm.nih.gov/_Blast.cgi?
PROGRAM= blastp&PAGE_TYPE=BlastSearch& LINK
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LOC=blasthome (last accessed Jun. 29, 2016). Derivatives,
analogs or modified versions of any of the polynucleotide or
amino acid sequences specifically described herein or in the
sequence listing having the above-mentioned ranges of
sequence identity or similarly are specifically contemplated.

A “Dbiologically active” or “active” interferon or other
polypeptide of interest will exhibit at least one activity of the
native molecule, such as an ability to modulate the immune
system, treat an autoimmune disease, induce humoral or
cellular immunity, interfere with virus replication, treat a
tumor or microbial infection, contain diagnostically or
immunologically useful epitopes, or any other function of
the native molecule. These functions will depend on the
nature of the native polypeptide of interest.

A “biotherapeutic” or a composition containing a fusion
protein or cleavage product(s) of such a fusion protein, as
described herein, including living cells which express or
contain such a fusion protein or fusion protein fragments,
may be formulated by any of the methods known in the art.

It can be typically prepared as an injectable (e.g. subcu-
taneous, intradermal and intramuscular injection, jet injec-
tions) or as a formulation for oral administration, intranasal
administration (e.g. aerosol inhalation or instillation), topi-
cal administration to the eye, electroporation, gene gun,
transfection, liposome-mediated delivery or combinations
thereof, either as liquid solutions or suspensions. Solid
forms suitable for solution in, or suspension in, liquid prior
to injection or other administration may also be prepared.
The preparation may also be emulsified or encapsulated in
liposomes. Suitable excipients include but are not limited to
water, saline, dextrose, glycerol, ethanol, or the like and
combinations thereof. In a further embodiment, example
diluents include, but are not limited to, water, physiological
saline solution, human serum albumin, oils, polyethylene
glycols, glycerin, propylene glycol or other synthetic sol-
vents, antibacterial agents such as benzyl alcohol, antioxi-
dants such as ascorbic acid or sodium bisulfite, chelating
agents, such as ethylene diamine-tetra-acetic acid, buffers
such as acetates, citrates or phosphates and agents for
adjusting osmolarity, such as sodium chloride or dextrose. In
a further embodiment, example carriers include, but are not
limited to, liquid carriers (e.g., water, saline, culture
medium, saline, aqueous dextrose, aqueous glycols) and
solid carriers (e.g., carbohydrates such as starch, glucose,
lactose, sucrose, dextrans; anti-oxidants such as ascorbic
acid and glutathione, hydrolyzed proteins). In a further
embodiment, pharmaceutically acceptable salts, include but
are not limited to, the acid addition salts (formed with free
amino groups of the peptide) which are formed with inor-
ganic acids (e.g., hydrochloric acid or phosphoric acids) and
organic acids (e.g., acetic, oxalic, tartaric, or maleic acid).
Salts formed with the free carboxyl groups may also be
derived from inorganic bases (e.g., sodium, potassium,
ammonium, calcium, or ferric hydroxides), and organic
bases (e.g., isopropylamine, trimethylamine, 2-ethylamino-
ethanol, histidine, and procaine). In a further embodiment,
the biotherapeutic or other compositions according to the
invention may contain minor amounts of auxiliary sub-
stances such as wetting or emulsifying agents, pH buffering
agents, and/or other agents, which enhance the effectiveness
of the vaccine. Examples of agents which may be effective
include, but are not limited to: aluminum hydroxide;
N-acetyl-muramyl-L-threonyl-D-isoglutamine (thr-MDP);
N-acetyl-nor-muramyl-I-alanyl-D-isoglutamine (CGP
11637, referred to as nor-MDP); N-acetyl muramyl-L.-ala-
nyl-D-isoglutaminy 1-L-alanine-2-(1'-2'-dipalmitoyl-sn-
glycero-3-hydroxyphosphoryloxy)-ethyl —amine (CGP
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19835A, referred to as MTP-PE); and RIBI, which contains
three components extracted from bacteria: monophosphoryl
lipid A, trehalose dimycolate and cell wall skeleton (MPL+
TDM+CWS) in a 2% squalene/Tween 80 emulsion.

In one or more embodiments, the biotherapeutics and
compositions described herein may be administered prophy-
lactically (e.g., to prevent or ameliorate the effects of a future
infection), therapeutically (e.g., to treat or to empower the
immune system of an infected subject) or both, in a manner
compatible with the dosage formulation, and in such an
amount and manner as will be prophylactically and/or
therapeutically effective.

In an alternative embodiment, polynucleotides encoding a
fusion protein according to the invention may be adminis-
tered as a DNA composition which can be administered at
dosages such as in the range of 0.05-3 pg/ul. Other factors
that can form the basis of what dosage range to implement
include but are not limited the size of the subject, the
particular pathogen or disease being treated and the particu-
lar type of interferon or other biologically active molecule
encoded.

A polynucleotide-based composition may be given in a
single dose; two dose schedule, for example two to eight
weeks apart; or a multiple dose schedule. A multiple dose
schedule is one in which a primary course of administration
may include 1 to 10 or more separate doses, followed by
other doses administered at subsequent time intervals as
required to maintain and/or reinforce the desired response on
a subject’s immune system.

“Gaussia luciferase” or “GLuc” describes luciferases
produced by members of the genus Gaussia, amino acid
sequence variants of native Gaussia luciferases, such as
those having at least 70, 80, 90, 95, 99% sequence identity
or homology to a native or previously engineered Gaussia
luciferase or that contain 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more
amino acid deletions, substitutions or insertions to a native
Gaussia luciferase amino acid sequence, and truncated
native or variant Gaussia luciferases that retain luciferase
activity. Gaussia luciferase or GLuc from G. princeps is
commercially available (SEQ ID NO: 2). GLuc is a 185
amino acid naturally secreted luciferase isolated from
Gaussia princeps and has a higher luminescence intensity
than firefly or Renrilla luciferases. It has been used to monitor
tumor growth in vivo.

“Super-luminescent Gaussia luciferase” or “SGLuc”
describes amino acid sequence variants of Gaussia
luciferase containing an amino acid substitution at residues
89 and 90 of GLuc (SEQ ID NO:4) and which exhibit a
higher stability than unmodified G. prirceps luciferase in
certain cell lysis buffers. This term encompasses other
luciferase variants that are at least 70, 80, 90, 95, or 99%
identical or similar to the GLuc or SGLuc of SEQ ID NO:
2 or 4, respectively, which exhibit substantially the same
properties. The addition of 30 amino acid sequence com-
prising the FMDV 2A translational interrupter sequence,
A1D2A, to the C-terminus of GLuc or the 8990 GLuc
mutant (SGLuc) did not prevent either secretion or lumi-
nescence.

The luciferases described herein may be expressed in a
form, or processed and expressed in a form that is capable
of secretion from a host cell expressing a fusion polypeptide
expressing them.

The term “interferon” includes native or previously-en-
gineered mammalian Type I (IFN-c, IFN-f, IFN-¢, -k, -0,
and -C, IFN-w and IFN-v), and non-mammalian interferons,
such as those from birds, reptiles, amphibians, fish and other
vertebrates. It also includes Type Il interferon (IFN-y) and
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Type III interferon (IFN-A). Representative interferon poly-
nucleotide or amino acids sequences are described by SEQ
ID NOS: 23/24, 49/50, 53/54, 57/58, 61/62, 65/66, 71/72,
75176, 79/80, 83/84, 87/88, or 91/92.

This term includes IFN a, {3, and y interferons, amino acid
sequence variants of native interferons, such as those having
at least 70, 80, 90, 95, 99% sequence identity or homology
to a native or previously engineered interferon or that
contain 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more deletions,
substitutions or insertions to a native or previously engi-
neered interferon amino acid sequence, and truncated native
or variant interferons that retain at least one functional
activity of the native or previously-engineered interferon.

An interferon may be obtained or derived from a human
or other mammal, avian, or vertebrate, including but not
limited to monkeys and other primates, mice, rats, rabbits,
horses, domestic dogs and other Canidae, domestic cats and
other Felidae, pigs and other Suidae, cows and other Bovi-
nae, cattle, sheep, goats, water buffalos, yaks, reindeer, deer,
elk, llamas, alpacas, bison, moose, camels, chamois,
giraffes, hogs, warthogs, kudus, antelopes, gazelles, and
wildebeests.

The term “interferon secretion sequence” includes, but is
not limited to, native amino acid sequences that facilitate
secretion of interferons, such as those described by the
amino acid sequences of SEQ ID NOS: 26, 28, 30, 32, 34,
36, 38, 40, 42, 44 and 46. Other interferon secretion
sequences include those that are at least 70, 80, 90, 95, 99%
identical or similar to a native interferon secretion sequence
which facilitate secretion of interferon or other biologically
active proteins. Modified interferon secretion sequences also
include those with 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more amino
acid deletions, substitutions or insertions to a native
sequence. Representative polynucleotides encoding these
secretion sequences are described by SEQ ID NOS: 25, 27,
29,31,33,35,37,39, 41, 43 and 45 as well as by degenerate
versions of these sequences and by modified polynucleotide
sequences that encode an interferon secretion sequence that
is at least 70, 80, 90, 95, 99% identical or similar to a native
interferon secretion sequence as described herein.

The term “biologically active” or “active” molecule
includes members of the interferon family described herein,
as well as other cytokines such as members of the IL-2
family (including IL-4, IL-7, IL-9, IL-15, IL-21, EPO, TPO
and other molecules having a four alpha helix bundle), IL.-10
family (including .-19, 11.-20, 1L.-22, I1.-24 and I1L.-26), IL.-1
family (including IL.-1 and IL-18), IL-17 family (including
IL17A-IL17F) and cysteine-knot family (TNF-f1, TNF-$2,
TNF-3). It includes lymphokines, interleukins and
chemokines as well as peptide hormones such as amyline,
anti-mullerian hormone, adiponectin, adrenocorticotropic
hormone, angiotensinogen, angiotensin, antidiuretic hor-
mone, atrial-natriuretic peptide, brain natriuretic peptide,
calcitonin, cholecystokinin, corticotropin-releasing hor-
mone, cortistatin, enkephalin, endothelin, erythropoietin,
follicle-stimulating hormone, galanin, gastric inhibitory
polypeptide, gastrin, ghrelin, glucagon, glucagon-like pep-
tide-1, gonadotropin-releasing hormone, growth hormone-
releasing hormone, hepcidin, human chorionic gonadotro-
pin, human placental lactogen, growth hormone, inhibin,
insulin, insulin like growth factor, leptin, lipotropin,
luteinizing hormone, melanocyte stimulating hormone,
motilin, orexin, oxytocin, pancreatic polypeptide, parathy-
roid hormone, pituitary adenylate cyclase-activating pep-
tide, prolactin, prolactin releasing hormone, relaxin, renin,
secretin, somatostatin, thrombopoietin, thyroid-stimulating
hormone, thyrotropin-releasing hormone, vasoactive intes-
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tinal peptide, guanylin, and uroguanylin. Modified versions
of these native molecules are included, such as those that are
at least 70, 80, 90, 95, 99% identical or similar to a native
biologically active molecule and which retain at least one
activity thereof as well as those having 1, 2, 3,4, 5,6, 7, 8,
9, 10 or more amino acid deletions, substitutions or inser-
tions to a native sequence.

A “translation interrupter” includes 2A, A1D2A, or other
2A-like translational interrupters. The 2A translation inter-
rupter is well known in the art pertaining to Foot-and-mouth
Disease Virus (FMDV). Other such translational interrupters
from other viruses are known. Variants of such interrupters
with 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 insertions, deletions or
substitutions of an amino acid residues that retain the ability
to interrupt translation also may be used to process fusion
proteins described herein. Non-limiting examples of trans-
lation interrupter sequences or polynucleotides encoding
them are described by SEQ ID NOS: 5-14.

A “pharmaceutically acceptable carrier”, “adjuvant”, or
“excipient” is known in the art, including, but not limited to,
physiological saline, mineral oil, vegetable oils, aqueous
carboxymethyl cellulose or polyvinylpyrrolidone. The
skilled practitioner will recognize that such carriers should
be compatible with the fusion proteins or nucleic acid
constructs. Phosphate buffered saline (PBS) is one example
of an acceptable carrier. The concentration and amount of
the proteins or nucleic acid constructs in the final compo-
sition may vary depending upon the desired use and type of
response needed, and the host animal. The fusion proteins or
nucleic acid constructs should be provided in an amount
effective to induce the preferred response as determined by
routine testing. Appropriate adjuvants as known in the art
may also be included in the formulation. Without being
limited thereto, suitable adjuvants include but are not limited
to mineral oil, vegetable oils, alum, Freund’s incomplete
adjuvant, and microparticles or nanoparticles or beads of
biocompatible matrix materials such as agar or polyacrylate.
Other known immunogenic agents used in conventional
vaccines for a subject may also be included in the formu-
lation as well as other therapeutic agents, such as antibac-
terial or antiviral drugs.

Additional non-limiting aspects and embodiments of the
disclosure are described in the following enumerated para-
graphs. Some embodiments are directed to compositions
containing polynucleotides, these include, without limita-
tion, the following:

1. A polynucleotide that encodes at least one fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase which, preferably, when expressed can be
secreted, and at least one interferon, cytokine, enzyme, or
other polypeptide of interest. Examples of polynucleotides
encoding GLuc and SGLuc include those comprising the
sequences of SEQ ID NO: 1 and SEQ ID NO: 3. Represen-
tative luciferase sequences are described by SEQ ID NO: 2
and SEQ ID NO: 4, respectively. The polynucleotides
encoding the luciferase may be directly adjoined to those
encoding the interferon or other polypeptide of interest or
may be separated from the sequences encoding the inter-
feron or other polypeptide of interest, for example, by an
intervening translation interruption or interrupter sequence.
A polynucleotide sequence encoding a luciferase may
replace a polynucleotide sequence encoding the N-terminal
portion of an interferon or other polypeptide of interest, for
example, it may replace a native secretion sequence or
sequence not essential for the biological activity (or immu-
nogenicity) of an interferon or other polypeptide of interest.
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The above-mentioned polynucleotide sequence may
encode fusion proteins having their various components in
any order. For example, it may encode a fusion protein
comprising in order from the N-terminal: a luciferase amino
acid sequence (such as GLuc or SGLuc), a translation
interrupter amino acid sequence (such as 2A or A1D2A) and
a biologically active molecule amino acid sequence (such as
IFN ). In this embodiment the fusion polynucleotide, upon
translation, can produce two separate proteins: the first
comprising the luciferase-translation interrupter and the
second comprising the biologically active amino acid
sequence, e.g., (SGLuc-A1D2A and IFN ).

This embodiment may encode a fusion protein comprising
in order from the N-terminal: a biologically active molecule
amino acid sequence (such as IFN ), a translation inter-
rupter amino acid sequence (such as 2A or A1D2A), and a
luciferase amino acid sequence (such as GLuc or SGLuc). In
this embodiment, upon translation, the fusion polynucle-
otide can produce two separate proteins: the first comprising
the luciferase and the second comprising the translation
interrupter sequence and the biologically active amino acid
sequence which may be expressed without an N-terminal
Met residue (e.g., [IFNa-A1D2A and SGLuc AIM).

This embodiment it may encode a GLucON or SGLucON
sequence comprising in order from the N-terminal a
Iuciferase amino acid sequence (such as GLuc or SGLuc)
fused to an active domain of a biologically active protein,
such as IFN a with its native secretion domain replaced with
GLuc or SGLuc secretion sequence. No translation inter-
rupter sequence is required for this fusion protein construct
which can be transported out of a host cell intact.

2. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises at least one
promoter or other transcription regulatory element, at least
one prokaryotic or eukaryotic translation initiation sequence
or other translation regulatory element, at least one transla-
tional interrupter sequence, or at least one reporter gene
operatively linked to, or embedded within the polynucle-
otide sequence encoding the at least one fusion protein.

3. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises at least one of a
2A, A1D2A, or other translational interrupter sequence.

4. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises at least one an
Aphthovirus 2A, A1D2A, or other Aphthovirus translational
interrupter sequence. Representative examples of polynucle-
otides encoding translation interrupter sequences include
those comprising SEQ ID NOS: 5, 7, 9, 11, 13, 15, 17, 19,
and 21. Representative encoded amino acid sequences are
respectively described by SEQ ID NOS: 6, 8, 10, 12, 14, 16,
18, 20 and 22.

5. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises at least one of a
foot and mouth disease virus (FMDV) 2A, FMDV A1D2A,
or other FMDYV translational interrupter sequence.

6. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises a AlD2A
sequence engineered at the C-terminus of the at least one of
Gaussia Luciferase (GLuc), super-luminescent Gaussia
luciferase (SGLuc) or other luciferase.

7. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises a AlD2A
sequence engineered at the N-terminus of the at least one of
Gaussia Luciferase (GLuc), super-luminescent Gaussia
luciferase (SGLuc) or other luciferase.

8. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises a translational
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interrupter sequence engineered at the C-terminus of at least
one of Gaussia Luciferase (GLuc), super-luminescent
Gaussia luciferase (SGLuc) or other luciferase.

9. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises a translational
interrupter sequence engineered at the N-terminus of the at
least one of Gaussia Luciferase (GLuc), super-luminescent
Gaussia luciferase (SGLuc) or other luciferase.

10. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises an FMDV 2A
sequence engineered at the C-terminus of at least one of
Gaussia Luciferase (GLuc), super-luminescent Gaussia
luciferase (SGLuc) or other luciferase.

11. The polynucleotide of embodiment 1, wherein the at
least one fusion protein further comprises an FMDV 2A
sequence engineered at the N-terminus of the at least one of
Gaussia Luciferase (GLuc), super-luminescent Gaussia
luciferase (SGLuc) or other luciferase.

12. The polynucleotide of embodiment 1, wherein the at
least one of Gaussia Luciferase (GLuc), super-luminescent
Gaussia luciferase (SGLuc) or other luciferase which can be
secreted does not have an N-terminal methionine residue.

13. The polynucleotide of embodiment 1 that encodes at
least one fusion protein comprising at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase, and at least one interferon,
cytokine, enzyme, or other polypeptide of interest. Repre-
sentative, but not limited, polynucleotides may comprise one
or more polynucleotide subsequences (e.g., encoding a
luciferase, a secretion polypeptide, interferon or other bio-
logically active molecule, translation terminator, translation
interrupter sequence, etc.) described in the sequence listing
or may comprise a fusion polynucleotide such as those
described by SEQ ID NOS: 97-103 and 108-109. Modified
polynucleotides, which retain the functional properties of
those described herein are included, such as polynucleotides
that are at least 70, 80, 90, 95, or 99% identical or similar to
those of SEQ ID NOS: 97-109 and which encode functional
luciferases, translational terminators, or interferons or
fusions or secretable fusions thereof. The polynucleotides
described herein may be incorporated into a vector, includ-
ing transposons, or into a host chromosome.

Other embodiments of the invention are directed to vec-
tors these include, without limitation, the following:

14. A vector comprising the polynucleotide of embodi-
ment 1 which encodes at least one fusion protein comprising
at least one of Gaussia Luciferase (GLuc), super-lumines-
cent Gaussia luciferase (SGLuc) or other luciferase, pref-
erably, in a form which can be secreted, and at least one
interferon, cytokine, enzyme, or other polypeptide of inter-
est.

15. The vector of embodiment 14, wherein the polynucle-
otide encoding the at least one fusion protein further com-
prises at least one promoter or other transcription regulatory
element, at least one prokaryotic or eukaryotic translation
initiation sequence or other translation regulatory element,
at least one translational interrupter sequence, or at least one
reporter gene operatively linked to, or embedded within, the
polynucleotide sequence encoding the at least one fusion
protein.

16. The vector of embodiment 14, wherein the at least one
fusion protein further comprises at least one of a 2A,
A1D2A, or other translational interrupter sequence.

17. The vector of embodiment 14, wherein the at least one
fusion protein further comprises at least one an Aphthovirus
2A, A1D2A, or other Aphthovirus translational interrupter
sequence.
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18. The vector of embodiment 14, wherein the at least one
fusion protein further comprises at least one of a foot and
mouth disease virus (FMDV) 2A, FMDV A1D2A, or other
FMDYV translational interrupter sequence.

19. The vector of embodiment 14, wherein the at least one
fusion protein further comprises a AID2A sequence engi-
neered at the C-terminus of the at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

20. The vector of embodiment 14, wherein the at least one
fusion protein further comprises a AID2A sequence engi-
neered at the N-terminus of the at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

21. The vector of embodiment 14, wherein the at least one
fusion protein further comprises a translational interrupter
sequence engineered at the C-terminus of the at least one of
Gaussia Luciferase (GLuc), super-luminescent Gaussia
luciferase (SGLuc) or other luciferase which can be
secreted.

22. The vector of embodiment 14, wherein the at least one
fusion protein further comprises a translational interrupter
sequence engineered at the N-terminus of the at least one of
Gaussia Luciferase (GLuc), super-luminescent Gaussia
luciferase (SGLuc) or other luciferase which can be
secreted.

23. The vector of embodiment 14, wherein the at least one
fusion protein further comprises an FMDV 2A sequence
engineered at the C-terminus of at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

24. The vector of embodiment 14, wherein the at least one
fusion protein further comprises an FMDV 2A sequence
engineered at the N-terminus of the at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

25. The vector of embodiment 14, wherein the at least one
of Gaussia Luciferase (GLuc), super-luminescent Gaussia
Iuciferase (SGLuc) or other luciferase which can be secreted
does not have an N-terminal methionine residue.

26. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a eukaryotic
cell.

27. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a yeast cell.

28. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a fungus cell.

29. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in an insect cell.

30. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a vertebrate
cell.

31. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a mammalian
cell.

32. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a prokaryotic
cell.

33. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a gram-
positive prokaryote.

34. The vector of embodiment 14 that expresses the at
least one engineered polypeptide of interest in a gram-
negative prokaryote.

35. The vector of embodiment 14 that is a minicircle
vector, a replication deficient adenovirus vector, a vaccinia
virus vector, or other viral vector that expresses the at least
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one fusion protein comprising at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted, and at
least one interferon, cytokine, enzyme or other polypeptide
of interest.

36. The vector of embodiment 14, further comprising a
polynucleotide described by any of embodiments 1-13. A
vector includes episomes, plasmids, phage sequences, viral
sequences, transposons, and other polynucleotide constructs
that can transform a host cell or be expressed by a host cell.

Other embodiments of the invention are directed to host
cells, these include, without limitation, the following:

37. A host cell comprising a vector of embodiment 14,
wherein the host cell expresses the at least one fusion protein
comprising at least one of Gaussia Luciferase (GLuc),
super-luminescent (Gaussia luciferase (SGLuc) or other
luciferase preferably in a form which can be secreted, and at
least one interferon, cytokine, enzyme or other polypeptide
of interest.

38. The host cell of embodiment 37, wherein the vector
comprises at least one promoter or other transcription regu-
latory element, at least one prokaryotic or eukaryotic trans-
lation initiation sequence or other translation regulatory
element, at least one translational interrupter sequence, or at
least one reporter gene operatively linked to, or embedded
within, the polynucleotide sequence encoding the at least
one fusion protein.

39. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises at least one of a 2A,
A1D2A, or other translational interrupter sequence.

40. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises at least one of an
Aphthovirus 2A, A1D2A, or other Aphthovirus translational
interrupter sequence.

41. The host cell of embodiment 37 wherein the at least
one fusion protein further comprises at least one of a foot
and mouth disease virus (FMDV) 2A, FMDV A1D2A, or
other FMDYV translational interrupter sequence.

42. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises a A1D2A sequence
engineered at the C-terminus of the at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

43. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises a A1D2A sequence
engineered at the N-terminus of the at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

44. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises a translational inter-
rupter sequence engineered at the C-terminus of the at least
one of Gaussia Luciferase (GLuc), super-luminescent
Gaussia luciferase (SGLuc) or other luciferase which can be
secreted.

45. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises a translational inter-
rupter sequence engineered at the N-terminus of the at least
one of Gaussia Luciferase (GLuc), super-luminescent
Gaussia luciferase (SGLuc) or other luciferase which can be
secreted.

46. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises an FMDV 2A sequence
engineered at the C-terminus of the at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

47. The host cell of embodiment 37, wherein the at least
one fusion protein further comprises an FMDV 2A sequence
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engineered at the N-terminus of the at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase which can be secreted.

48. The host cell of embodiment 37, wherein the at least
one of Gaussia Luciferase (GLuc), super-luminescent
Gaussia luciferase (SGLuc) or other luciferase which can be
secreted does not have an N-terminal methionine residue.

49. The host cell of embodiment 37 that is a eukaryotic
cell.

50. The host cell of embodiment 37 that is a yeast cell.

51. The host cell of embodiment 37 that is a fungus cell.

52. The host cell of embodiment 37 that is an insect cell.

53. The host cell of embodiment 37 that is a vertebrate
cell.

54. The host cell of embodiment 37 that is mammalian
cell.

55. The host cell of embodiment 37 that is a prokaryotic
cell.

56. The host cell of embodiment 37 that is a gram-positive
prokaryote.

57. The host cell of embodiment 37 that is a gram-
negative prokaryote.

58. The host cell of embodiment 37, wherein the vector is
a minicircle vector, a replication deficient adenovirus vector,
a vaccinia virus vector, or other viral vector that expresses
the at least one fusion protein comprising at least one of
Gaussia Luciferase (GLuc), super-luminescent Gaussia
luciferase (SGLuc) or other luciferase which can be
secreted, and at least one interferon, cytokine, enzyme or
other polypeptide of interest.

59. The host cell of embodiment 37, wherein the vector
further comprises a polynucleotide selected from the group
of polynucleotide sequences or vectors described by
embodiments 1-36.

Other embodiments of the invention are directed to poly-
peptides or fusion proteins these include, without limitation,
the following:

60. A fusion protein comprising at least one of Gaussia
Luciferase (GLuc), super-luminescent Gaussia luciferase
(SGLuc) or other luciferase, preferably in a form which can
be secreted, and at least one interferon, cytokine, enzyme or
other polypeptide of interest. The fusion protein may be
expressed intact with the luciferase and polypeptide of
interest fused together, or may be expressed, for example,
via translation interruption, where the fusion protein is
separated into at least two polypeptide components.

61. The fusion protein of embodiment 60, which is
encoded by a polynucleotide or vector further comprising at
least one promoter or other transcription regulatory element,
at least one prokaryotic or eukaryotic translation initiation
sequence or other translation regulatory element, at least one
translational interrupter sequence, or at least one reporter
gene operatively linked to, or embedded within, the poly-
nucleotide sequence encoding the fusion protein.

62. The fusion protein of embodiment 60, further com-
prising at least one of a 2A, A1ID2A, or other translational
interrupter sequence.

63. The fusion protein of embodiment 60, further com-
prising at least one of an Aphthovirus 2A, A1D2A, or other
Aphthovirus translational interrupter sequence.

64. The fusion protein of embodiment 60, further com-
prising at least one of a foot and mouth disease virus
(FMDV) 2A, FMDV A1D2A, or other FMDYV translational
interrupter sequence.

65. The fusion protein of embodiment 60, further com-
prising a A1D2A sequence engineered at the C-terminus of
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the at least one of Gaussia Luciferase (GLuc), super-
luminescent Gaussia luciferase (SGLuc) or other luciferase
which can be secreted.

66. The fusion protein of embodiment 60, further com-
prising a A1D2A sequence engineered at the N-terminus of
the at least one of Gaussia Luciferase (GLuc), super-
luminescent Gaussia luciferase (SGLuc) or other luciferase
which can be secreted.

67. The fusion protein of embodiment 60, further com-
prising a translator interrupter sequence engineered at the
N-terminus of the at least one of Gaussia Luciferase (GLuc),
super-luminescent (Gaussia luciferase (SGLuc) or other
luciferase which can be secreted.

68. The fusion protein of embodiment 60, further com-
prising a translator interrupter sequence engineered at the
C-terminus of the at least one of Gaussia Luciferase (GLuc),
super-luminescent (Gaussia luciferase (SGLuc) or other
luciferase which can be secreted.

69. The fusion protein of embodiment 60, further com-
prising an FMDV 2A sequence engineered at the N-terminus
of the at least one of Gaussia Luciferase (GLuc), super-
luminescent Gaussia luciferase (SGLuc) or other luciferase
which can be secreted.

70. The fusion protein of embodiment 60, further com-
prising an FMDYV 2A sequence engineered at the C-terminus
of the at least one of Gaussia Luciferase (GLuc), super-
luminescent Gaussia luciferase (SGLuc) or other luciferase
which can be secreted.

71. The fusion protein of embodiment 60, wherein the at
least one of Gaussia Luciferase (GLuc), super-luminescent
Gaussia luciferase (SGLuc) or other luciferase which can be
secreted does not have an N-terminal methionine residue.

72. The fusion protein of embodiment 60 that encoded by
any of the polynucleotide or vector embodiments 1-36 or
which expressed by the host cells of any of embodiments
37-59.

Other embodiments of the invention are directed to vac-
cines, these include, without limitation, the following:

73. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 60 and a suitable carrier,
excipient or adjuvant.

74. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 61 and a suitable carrier,
excipient or adjuvant.

75. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 62 and a suitable carrier,
excipient or adjuvant.

76. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 63 and a suitable carrier,
excipient or adjuvant.

77. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 64 and a suitable carrier,
excipient or adjuvant.

78. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 65 and a suitable carrier,
excipient or adjuvant.

79. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 66 and a suitable carrier,
excipient or adjuvant.

80. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 67 and a suitable carrier,
excipient or adjuvant.

81. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 68 and a suitable carrier,
excipient or adjuvant.
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82. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 69 and a suitable carrier,
excipient or adjuvant.

83. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 70 and a suitable carrier,
excipient or adjuvant.

84. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 71 and a suitable carrier,
excipient or adjuvant.

85. An antigen, immunogen, or vaccine comprising the
fusion protein of embodiment 72 and a suitable carrier,
excipient or adjuvant.

The antigen, immunogen or vaccine described above may
comprise an intact fusion protein or may be in the form of
one or more immunologically active fragments of such a
fusion protein. Suitable carriers, excipients or adjuvants are
known in the art and are described elsewhere herein.

Other embodiments of the invention include a method of
making fusion protein and include, without limitation, the
following:

86. A method for making, expressing and/or processing a
fusion protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase, preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 37 in a suitable medium and
recovering the fusion protein.

87. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase, preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 38 in a suitable medium and
recovering the fusion protein.

88. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 39 in a suitable medium and
recovering the fusion protein.

89. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 40 in a suitable medium and
recovering the fusion protein.

90. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 41 in a suitable medium and
recovering the fusion protein.

91. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
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according to embodiment 42 in a suitable medium and
recovering the fusion protein.

92. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 43 in a suitable medium and
recovering the fusion protein.

93. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 44 in a suitable medium and
recovering the fusion protein.

94. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 45 in a suitable medium and
recovering the fusion protein.

95. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 46 in a suitable medium and
recovering the fusion protein.

96. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 47 in a suitable medium and
recovering the fusion protein.

97. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to any of embodiments 48-57 in a suitable
medium and recovering the fusion protein.

98. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 58 in a suitable medium and
recovering the fusion protein.

99. A method for expressing and processing a fusion
protein comprising at least one of Gaussia Luciferase
(GLuc), super-luminescent Gaussia luciferase (SGLuc) or
other luciferase preferably in a form which can be secreted,
and at least one interferon, cytokine, enzyme or other
polypeptide of interest, comprising culturing the host cell
according to embodiment 59 in a suitable medium and
recovering the fusion protein.
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In preferred embodiments of the method described above,
the luciferase will be one that can be expressed and exported
from the cell. Prior to export or secretion from the cell, it
may be processed, for example, by action of a translation
interruption sequence, to separate it from other sequences
encoded by a fusion polynucleotide. Alternatively, if may be
exported or secreted as part of a fusion polypeptide.

Other embodiments of the invention include a method for
quantifying an amount of interferon, cytokine, enzyme or
other polypeptide of interest and include, without limitation,
the following:

100. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 14;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

101. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 15;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

102. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 16;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

103. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 17;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

104. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 18;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.
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105. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 19;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

106. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 20;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

107. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 21;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

108. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 22;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output.

109. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 23;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

110. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 24;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

111. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 25;
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transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

112. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 35;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

113. A method for quantifying an amount of an interferon,
cytokine, enzyme or other polypeptide of interest produced
in an expression system comprising:

providing the vector according to embodiment 36;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the amount of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

In the methods described above the intensity of the
luminescent output in the harvested medium is usually
measured. This luminescent output may be correlated to the
amount of luciferase or fusion protein containing luciferase
in the medium and used to quantify expression or activity of
a biological molecule. However, in some embodiments, the
luminescent intensity of cells separated from the harvested
medium may be measured, or measurements may be taken
for a combination of both cells and medium or for each
separately. In other embodiments, the harvested medium or
cells may be further processed, diluted, or purified prior to
detection of luminescence. This method may be practiced in
conjunction with conventional methods for determining the
presence, activity or quantity of a biologically active mol-
ecule, such as antibody-based methods, as described herein.
Luminescence may be detected or quantified by equipment
or methods known in the art, for example, spectrophoto-
metrically.

Other embodiments of the invention include a method for
quantifying a concentration of interferon, cytokine, enzyme
or other polypeptide of interest and include, without limi-
tation, the following:

114. A method for quantifying a concentration of an
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system comprising:

providing the vector according to embodiment 14;

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the concentration of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

115. A method for quantifying a concentration of an
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system comprising:

providing the vector according to embodiment 15,

transforming the vector into a host cell;
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culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the concentration of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

116. A method for quantifying a concentration of an
interferon, cytokine, enzyme produced in an expression
system comprising:

providing the vector according to embodiment 16,

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output in the
harvested medium, thus quantifying the concentration of the
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system.

117. A method for quantifying a concentration of an
interferon, cytokine, enzyme or other polypeptide of interest
produced in an expression system comprising:

providing the vector according to any one embodiments
17-36,

transforming the vector into a host cell;

culturing the cells in a medium;

harvesting the medium; and

quantifying the intensity of luminescent output.

In the methods described above the intensity of the
luminescent output in the harvested medium is usually
measured. This luminescent output may be correlated to the
concentration of luciferase or fusion protein containing
luciferase in the medium and used to quantify expression or
activity of a biological molecule. However, in some embodi-
ments, the luminescent intensity of cells separated from the
harvested medium may be measured, or measurements may
be taken for a combination of both cells and medium or for
each separately. In other embodiments, the harvested
medium or cells may be further processed, diluted, or
purified prior to detection of luminescence. This method
may be practiced in conjunction with conventional methods
for determining the presence, activity or quantity of a
biologically active molecule, such as antibody-based meth-
ods, as described herein. Luminescence may be detected or
quantified by equipment or methods known in the art, for
example, spectrophotometrically.

Other embodiments of the invention include a method for
facilitating secretion of a fusion protein and include, without
limitation, the following:

118. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 14;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

119. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 15;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

120. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 16;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

121. A method for facilitating secretion of a fusion protein
from a host cell comprising:
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providing the vector according to embodiment 17;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

122. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 18;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

123. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 19;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

124. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 20;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

125. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 21;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

126. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 22;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

127. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 23;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

128. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 24;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

129. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to any one of embodi-
ments 25-34;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

130. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 35;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

131. A method for facilitating secretion of a fusion protein
from a host cell comprising:

providing the vector according to embodiment 36;

transforming the vector into a host cell;

culturing the cells in a medium; and

recovering the secretable fusion protein from the medium.

Recovery of a fusion protein includes concentration,
purification, and/or isolation from other polypeptide com-
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ponents or nonpolypeptide components of a medium, cells
or cell lysate. Examples of recovery methods include chro-
matographic isolation or separation of a fusion protein,
affinity purification using antibodies or ligands that bind to
epitopes of tags in a target fusion protein, PAGE, isoelectric
focusing, or dialysis and concentration. A recovered fusion
protein may be purified to homogeneity or to represent 10,
20, 30, 40, 50, 60, 70, 80, 90, 95, 99% by mass of the protein
content (or the solid, nonaqueous content) in a recovered
fusion protein composition.

Other embodiments of the invention include a method for
measuring an amount of a biotherapeutic peptide in a subject
and include, without limitation, the following:

132. A method for measuring an amount of a biothera-
peutic peptide (or biotherapeutic polypeptide) in a subject in
need thereof comprising:

providing the vector according to embodiment 14;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

133. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 15;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

134. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 16;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

135. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 17;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

136. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 18;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and
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detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

137. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 19;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

138. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 20;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

139. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 21;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

140. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 22;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

141. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 23;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

142. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 24;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and
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detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

143. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to any of embodiments
25-34;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

144. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 35;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

145. A method for measuring an amount of a biothera-
peutic peptide in a subject in need thereof comprising:

providing the vector according to embodiment 36;

transforming the vector into the subject;

recovering from the subject a sample of biological mate-
rial, such as blood, serum, plasma, CSF, or urine, containing
a fusion protein comprising a biotherapeutic peptide and a
luciferase, or a luciferase expressed by the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby determining an amount of a
biotherapeutic peptide in the subject.

Recovery of a fusion protein comprising a biotherapeutic
peptide or polypeptide includes concentration, dilution,
purification, and/or isolation from other polypeptide com-
ponents or nonpolypeptide components of a medium, cells
or cell lysate. Examples of recovery methods include chro-
matographic isolation or separation of a fusion protein,
affinity purification using antibodies or ligands that bind to
epitopes of tags in a target fusion protein, PAGE, isoelectric
focusing, or dialysis and concentration. In some embodi-
ments luminescence may be determined directly from a
biological sample or a diluted biological sample. A recov-
ered biotherapeutic peptide or polypeptide may be purified
to homogeneity or to represent 10, 20, 30, 40, 50, 60, 70, 80,
90, 95, 99% by mass of the protein content (or the solid,
nonaqueous content) in a recovered fusion protein compo-
sition.

Other embodiments of the invention include a method for
certifying expression of a polypeptide vaccine in a subject
and include, without limitation, the following:

146. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 14;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and
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detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

147. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 15;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

148. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 16;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

149. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 17;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

150. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 18;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

151. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 19;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

152. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 20;

transforming the vector into a host organism;
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recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

153. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 21;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

154. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 22;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

155. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 23;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

156. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 24;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

157. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 25-34;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and
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detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

158. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 35;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

159. A method for certifying vaccine expression in vivo
comprising:

providing the vector according to embodiment 36;

transforming the vector into a host organism;

recovering from the host organism a sample of biological
material, such as blood, serum, plasma, CSF, or urine,
containing a fusion protein comprising a vaccine peptide (or
polypeptide) and a luciferase, or a luciferase expressed by
the vector; and

detecting or quantifying the intensity of luminescent
output in the sample thereby certifying expression of the
vaccine peptide or polypeptide in the host organism.

Recovery of a fusion protein comprising a vaccine peptide
or polypeptide includes concentration, dilution, purification,
and/or isolation from other polypeptide components or non-
polypeptide components of a medium, cells or cell lysate.
Examples of recovery methods include chromatographic
isolation or separation of a fusion protein, affinity purifica-
tion using antibodies or ligands that bind to epitopes of tags
in a target fusion protein, PAGE, isoelectric focusing, or
dialysis and concentration. In some embodiments lumines-
cence may be determined directly from a biological sample
or a diluted biological sample. In the methods above,
vaccine expression may be formally certified such as by a
formal medical or scientific statement, attestation, logs or
other records or less formally detected, determined, or
recorded, for example in a laboratory notebook or work-
book, photo, audio/visual recording, or other record.

Other embodiments of the invention include a pharma-
ceutical composition containing a fusion protein and
include, without limitation, the following:

160. A pharmaceutical composition comprising the fusion
protein of embodiment 60 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

161. A pharmaceutical composition comprising the fusion
protein of embodiment 61 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

162. A pharmaceutical composition comprising the fusion
protein of embodiment 62 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

163. A pharmaceutical composition comprising the fusion
protein of embodiment 63 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

164. A pharmaceutical composition comprising the fusion
protein of embodiment 64 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

165. A pharmaceutical composition comprising the fusion
protein of embodiment 65 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

166. A pharmaceutical composition comprising the fusion
protein of embodiment 66 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.
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167. A pharmaceutical composition comprising the fusion
protein of embodiment 67 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

168. A pharmaceutical composition comprising the fusion
protein of embodiment 68 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

169. A pharmaceutical composition comprising the fusion
protein of embodiment 69 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

170. A pharmaceutical composition comprising the fusion
protein of embodiment 70 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

171. A pharmaceutical composition comprising the fusion
protein of embodiment 71 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.

172. A pharmaceutical composition comprising the fusion
protein of embodiment 72 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient

Other embodiments of the invention include a biothera-
peutic comprising a fusion protein and include, without
limitation, the following:

173. A biotherapeutic comprising the fusion protein of
embodiment 60 and a suitable carrier, excipient or adjuvant.

174. A biotherapeutic comprising the fusion protein of
embodiment 61 and a suitable carrier, excipient or adjuvant.

175. A biotherapeutic comprising the fusion protein of
embodiment 62 and a suitable carrier, excipient or adjuvant.

176. A biotherapeutic comprising the fusion protein of
embodiment 63 and a suitable carrier, excipient or adjuvant.

177. A biotherapeutic comprising the fusion protein of
embodiment 64 and a suitable carrier, excipient or adjuvant.

178. A biotherapeutic comprising the fusion protein of
embodiment 65 and a suitable carrier, excipient or adjuvant.

179. A biotherapeutic comprising the fusion protein of
embodiment 66 and a suitable carrier, excipient or adjuvant.

180. A biotherapeutic comprising the fusion protein of
embodiment 67 and a suitable carrier, excipient or adjuvant.

181. A biotherapeutic comprising the fusion protein of
embodiment 68 and a suitable carrier, excipient or adjuvant.

182. A biotherapeutic comprising the fusion protein of
embodiment 69 and a suitable carrier, excipient or adjuvant.

183. A biotherapeutic comprising the fusion protein of
embodiment 70 and a suitable carrier, excipient or adjuvant.

184. A biotherapeutic comprising the fusion protein of
embodiment 71 and a suitable carrier, excipient or adjuvant.

185. A biotherapeutic comprising the fusion protein of
embodiment 72 and a suitable carrier, excipient or adjuvant.

In the biotherapeutics described above, the fusion protein
preferably comprises a biologically active polypeptide, such
as an interferon (e.g., interferon-alpha or interferon-beta or
modified versions thereof) or an immunogenic polypeptide.
These biotherapeutics may constitute a fusion protein
according to the invention or a polynucleotide encoding
such a fusion protein. The fusion protein may be intact or
processed, for example, into separate fusion protein frag-
ments by action of a translation interruption sequence. The
fusion protein may be in a purified form isolated from other
cellular components of a host cell expressing it, or may be
contained within a host cell or transformed cell, such as a
cell obtained from a subject being treated for a particular
disease, disorder or condition. A biotherapeutic may com-
prise a living cell, such as a leukocyte, bone marrow, muscle,
endothelial, or stem cell, that expresses interferon or other
polypeptide of interest that produced by transformation of a
subject’s or patient’s cells with a vector as described herein.
It may be homologous to the subject or patient or obtained
from a suitable donor.
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Other embodiments of the invention include a method of
treating a subject and include, without limitation, the fol-
lowing:

186. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 160 to a subject in need thereof.

187. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 161 to a subject in need thereof.

188. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 162 to a subject in need thereof.

189. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 163 to a subject in need thereof.

190. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 164 to a subject in need thereof.

191. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 165 to a subject in need thereof.

192. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 166 to a subject in need thereof.

193. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 167 to a subject in need thereof.

194. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 168 to a subject in need thereof.

195. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 169 to a subject in need thereof.

196. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 170 to a subject in need thereof.

197. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 171 to a subject in need thereof.

198. A method for treating Foot-and-Mouth Disease com-
prising administering the composition according to embodi-
ment 172 to a subject in need thereof.

199. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
160 to a subject in need thereof.

200. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
161 to a subject in need thereof.

201. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
162 to a subject in need thereof.

202. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
163 to a subject in need thereof.

203. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
164 to a subject in need thereof.

204. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
165 to a subject in need thereof.

205. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
166 to a subject in need thereof.

206. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
167 to a subject in need thereof.
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207. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
168 to a subject in need thereof.

208. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
169 to a subject in need thereof.

209. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
170 to a subject in need thereof.

210. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
171 to a subject in need thereof.

211. A method for treating malignant melanoma compris-
ing administering the composition according to embodiment
172 to a subject in need thereof.

212. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 160 to a subject in need
thereof.

213. A method for treating hepatitis B, hepatitis C or other
viral infection comprising administering the composition
according to embodiment 161 to a subject in need thereof.

214. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 162 to a subject in need
thereof.

215. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 163 to a subject in need
thereof.

216. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 164 to a subject in need
thereof.

217. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 165 to a subject in need
thereof.

218. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 166 to a subject in need
thereof.

219. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 167 to a subject in need
thereof.

220. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 168 to a subject in need
thereof.

221. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 169 to a subject in need
thereof.

222. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 170 to a subject in need
thereof.

223. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 171 to a subject in need
thereof.

224. A method for treating hepatitis B, hepatitis C, or
other viral infection comprising administering the compo-
sition according to embodiment 172 to a subject in need
thereof.
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In the methods described above, the fusion protein pref-
erably comprises a biologically active polypeptide that
induces a protective effect against the particular pathological
condition or pathogens mentioned, such as an interferon
(e.g., interferon-alpha or interferon-beta or modified ver-
sions thereof) that enhances immune responses to FMDV,
melanoma or other tumors or cancers, or hepatitis B or C
infection, or such as an immunogen that induces cellular or
humoral immunity against tumors or viral pathogens. This
method may be performed by administering a fusion protein
according to the invention or a polynucleotide encoding
such a fusion protein, for example, by transformation of a
cell with a vector encoding a fusion protein, and adminis-
tration of the transformed cells to a subject or patient in need
treatment for a particular disease, disorder or condition.

Other embodiments of the invention include a method of
treating a subject and include, without limitation, the fol-
lowing:

225. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 160 to a
subject in need thereof.

226. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 161 to a
subject in need thereof.

227. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 162 to a
subject in need thereof.

228. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 163 to a
subject in need thereof.

229. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 164 to a
subject in need thereof.

230. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 165 to a
subject in need thereof.

231. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 166 to a
subject in need thereof.

232. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 167 to a
subject in need thereof.

233. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 168 to a
subject in need thereof.

234. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 169 to a
subject in need thereof.

235. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 170 to a
subject in need thereof.

236. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 171 to a
subject in need thereof.

237. A method for cytokine therapy comprising adminis-
tering the composition according to embodiment 172 to a
subject in need thereof.

In the method described above, the fusion protein pref-
erably comprises a biologically active cytokine that modu-
lates or enhances a subject’s immune system. This method
may be performed by administering a fusion protein accord-
ing to the invention or a polynucleotide encoding such a
fusion protein. It may be practiced with cells transformed to
express a fusion protein or fusion protein fragments having
cytokine activity, for example, by transformation of a cell
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with a vector encoding a fusion protein, and administration
of the transformed cells to a subject or patient in need of
cytokine activity.

Other embodiments of the invention include a method of
treating a subject and include, without limitation, the fol-
lowing:

238. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
160 to the animal in need thereof.

239. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
161 to the animal in need thereof.

240. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
162 to the animal in need thereof.

241. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
163 to the animal in need thereof.

242. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
164 to the animal in need thereof.

243. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
165 to the animal in need thereof.

244. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
166 to the animal in need thereof.

245. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
167 to the animal in need thereof.

246. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
168 to the animal in need thereof.

247. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
169 to the animal in need thereof.
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248. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
170 to the animal in need thereof.

249. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
171 to the animal in need thereof.

250. A method for treating Feline Herpesvirus 1, Feline
infectious peritonitis, Feline Immunodeficiency Virus,
Feline Leukemia Virus, Canine papilloma virus or other
viral infection in domestic or wild animals comprising
administering the composition according to embodiment
172 to the animal in need thereof.

In the methods described above, the fusion protein pref-
erably comprises a biologically active cytokine that modu-
lates or enhances a subject’s immune system response to the
above-mentioned viruses or that comprises protective anti-
gens or epitopes of said viruses. This method may be
performed by administering a fusion protein according to the
invention or a polynucleotide encoding such a fusion pro-
tein.

The methods described above for treating feline diseases
or disorders may be practiced with Felis catus a, [ and/or
y interferon(s) such as those encoded by Accession numbers:
NM_001031830.1 or GIL:73611927 (a interferon);
NM_001009297.1 or GI:57163828 ((f interferon); or
NM_001009873.1 or G1:57619124 (y interferon); or ana-
logs, derivatives or modified forms thercof as described
herein. These accession numbers are incorporated by refer-
ence.

The methods described above for treating canine diseases
or disorders may be practiced with Canis lupus familiaris o,
[ and/or y interferon(s) such as those encoded by Accession
numbers: M28624.1 or G1:163973 (), GenBank: E11229.1
((B) and EF095772.1 or GI: 118505119 (y); or analogs,
derivatives or modified forms thereof as described herein.
These accession numbers are incorporated by reference.

Example 1

A1D2A Constructs Retain Luciferase and Interferon
Secretion

Two constructs comprising interferon and luciferase
sequences were made utilizing the translation interrupter
A1D2A to separate SGLuc and IFN a, see FIG. 1.

These constructs expressed two polypeptides which dif-
fered as to which polypeptide retained the A1D2A sequence,
see FIG. 1. The addition of the A1D2A sequence to either the
N-terminus or C-terminus of SGLuc was found to not inhibit
either secretion or luminescence of the SGLuc and as shown
by FIG. 2A top two bars (media luminescence) and FIG. 2B
(Western blot of harvested media). To confirm that the
addition of an IFN a sequence to either the N-terminus, in
the case of IFNa.-A1D2A-SGLuc A1M, or to the C-terminus,
in the case of SGLuc-A1D2A-IFNe., did not alter critical
luminescence properties, media from HEK293-T cells trans-
fected with constructs pTarget IFNa-A1D2A-SGLuc AIM
and pTarget SGLuc-A1D2A-IFNa was evaluated for
luciferase activity, see FIG. 2A. HEK293-T cells transfected
with constructs pTarget SGLuc-A1D2A and pTarget
A1D2A-SGLuc A1M were used as controls, see FIG. 2A.
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Confirmation of the presence of GLuc in the media and of
separation of the fusion protein by A1D2A was performed
by western blotting using a polyclonal anti-GLuc antibody,
see FIG. 2B, which shows efficient separation of GLuc from
fusion polypeptides. Only a small amount of unseparated
fused peptide was present in the media, FIG. 2B.

To confirm that the addition of an IFN a sequence to
either the N-terminus, in the case of IFNa-A1D2A-SGLuc
A1M, or to the C-terminus, in the case of SGLuc-A1D2A-
IFNe, did not alter critical secretion properties the presence
of IFNa and IFNa-A1D2A in cell culture media was deter-
mined using a commercially available ELISA assay. A
standard curve of IFN a concentration was determined using
nine different concentrations of an IFN o standard Four
different dilutions of media from cells transfected with
pTarget IFN o, pTarget IFNa-A1D2A-SGLuc A1M, pTarget
SGLuc-A1D2A-IFNa, pTarget SGLuc-A1D2A, and pTarget
A1D2A-SGLuc AIM were assayed using the same ELISA
assay, see FIG. 7. The ELISA results of media show in FIG.
7 demonstrate that IFNa is present in the media of cells
transfected with plasmids pTarget IFN «, pTarget IFNa-
A1D2A-SGLuc A1M, and pTarget SGLuc-A1D2A-IFNa
but not in cells transfected with the control plasmids pTarget
SGLuc-A1D2A, and pTarget A1D2A-SGLuc AIM. This
confirms that the addition of the A1D2A peptide to either the
N- or C-terminus of IFNa does not prevent secretion.

This example demonstrates that the AID2A sequence can
be successfully used to separate SGLuc and IFN a compo-
nents of a fusion polypeptide and that both the SGLuc and
IFN o components retain the ability to be secreted.

These results provide a new way to design a luciferase
assay that can be used to quantify the amount of IFN
produced in an expression system without the drawbacks of
an antibody-based system. Such an assay provides a fast and
reliable way to substantially determine the absolute concen-
tration of a molecule in an expression system. The amount
of GLuc or SGLuc moieties secreted into culture medium
measured by luminescence, after these are released from a
longer precursor fusion polypeptide by translational inter-
ruption, provides a proportionate way to substantially deter-
mine the absolute amount of interferon expressed. The
amount of interferon expressed by the expression system
will directly correlate with the amount of luminescence
appearing in the culture medium. No interferon-binding
antibodies are necessary.

This new method provides a more reliable way to stan-
dardize samples and avoid the unpredictability and problems
associated with antibody-based systems like ELISA. As
described above, many of these problems are attributable to
the variation of antibody binding affinities for different
interferon mutants, different kinds of interferons, or inter-
ferons in different kinds of samples.

While constructs using the A1D2A sequence can be
conveniently used to monitor interferon expression, they do
not directly quantify interferon concentrations. That is
because they detect extracellular luminescence produced by
the luciferase, not a direct and dependent property of inter-
feron. Indirect methods using A1D2A may be biased by
differential expression, degradation or trafficking of soluble
GLuc moieties into the extracellular medium. For example,
differential rates of GLuc or SGLuc moiety degradation for
a mutant compared to a non-mutant IFN might bias results.
To address these problems the inventors tested interferon-
luciferase constructs that did not contain the A1D2A trans-
lation interruption sequence, see FIG. 4. The luminescent
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moieties in such constructs are directly attached to interferon
and thus luminescence detected extracellularly indicates the
amount of interferon present.

Example 2

Comparison of Secretion of Interferon to GLucON
Constructs

Native interferons contain an N-terminal secretion
domain to facilitate their secretion into the extracellular
medium. Examples of the secretion domains for interferons
are described by SEQ ID NOS: 25-46. This secretion
sequence is not necessary to elicit a desired immune stimu-
latory response. To this end the inventors constructed fusion
peptides that contain the SGLuc luciferase and the non-
secretion domain of four different interferons, c., 3, y, and A,
collectively identified as SGLucONs and depicted by FIG. 4.

The secretion of two types of porcine interferons, o and
P, and two types of bovine interferons, y and A, were
compared to SGLucON constructs containing the same
interferon types. The SGLucON constructs take advantage
of the naturally secretable properties of SGLuc to facilitate
the secretion of the fusion peptide.

All four interferons and all four SGLucON constructs
were demonstrated to be secreted into the extracellular
medium as shown in FIGS. 5A and 5B. This confirms that
the creation of these fusion peptides does not prevent the
secretion of the peptide from the cell. Since all SGLucONs
(o, B, v, ) showed retention of secretion, FIG. 5A, we tested
media samples harvested from transfected HEK293-T cells
for luciferase activity, FIG. 5B. Media harvested from cells
expressing Interferon (a, §, v, A) samples was also tested for
luciferase activity to ensure that any luciferase activity
observed was the result of the presence of the SGLuc
component. All four SGLucON samples (a., 3, v, ») and only
the SGLucON samples showed luciferase activity, FIG. 5B.
This confirms that the addition of the interferon sequence to
SGLuc does not prevent luminescence.

The SGLucON A sample showed a more than two-fold
higher luciferase readings than the other three other SGLu-
cON samples, FIG. 5B, but did not appear to have a
proportionally greater concentration when examined by
western blotting with the anti-GLuc antibody, FIG. 5A. This
result suggests that in the case of SGLucON A the addition
of the IFN A sequence may either enhance luminescence or
hinder luminescence less than the other IFN sequences, ., 3,
Y, when comparing amongst the SGLucON constructs.

Control constructs of IFN «, 8, and y were also shown to
be secreted by usage of antibodies specific to each one.
There was no reliable available antibody to bovine IFN y
limiting the ability to confirm its presence. Western blots
using anti-GLuc, anti-IFN «a, anti-IFN (3, and anti-IFN A
show that the SGLucON chimeras retain both luciferase and
interferon components fused together and are not post-
translationally processed, FIG. 5A. In the case of Interferon
[ there was a notable difference in post-translational modi-
fications between IFN [ and SGLucON f, FIG. 5A. IFN
shows substantial post-translational modifications, possibly
through glycosylation or differential processing, resulting in
multiple bands being present in the anti-IFN [ western blot
FIG. 5A. SGLucON § is predominantly in a single band as
shown by FIG. 5A, suggesting that SGLucON § is not
subject to the same degree of post-translational modifica-
tions as IFN f.

These results demonstrate that direct fusion of SGLuc to
an interferon can be successfully secreted by a cell and then
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detected by luminescence. These constructs do not rely on
separation of SGLuc from the interferon and thus are not
subject to the same risks associated with the utilization of a
A1D2A translation interruption sequence to produce two
separate molecules.

Quantifying luciferase activity with SGLucON samples is
a direct quantification of the concentration in the sample
rather than an indirect quantification as is the case when
utilizing the A1D2A sequence. This removes variables that
may alter concentrations of either SGLuc or IFN after
translation such as differential secretion rates and the poten-
tial for preferential protein degradation.

Example 3
A1D2A IFN Constructs Retain Biological Activity

An IFN o ELISA assay was performed to quantify the
concentrations of IFN o in the cell culture media of
HEK293-T cells transfected with plasmids pTarget IFN a,
pTlarget SGLuc-A1D2A-IFNa, pTarget IFNa-A1D2A-
SGLuc A1M, and pTarget SGLuc-A1D2A. These concen-
trations were used to set up a dilution series to test for
retention of antiviral activity against VSV and to compare
this activity to an established commercially available por-
cine IFNa, FIG. 6 and FIG. 8.

The results show that IFN a produced from constructs
pTarget SGLuc-A1D2A-IFNa and pTarget IFNa-A1D2A-
SGLuc Al1M retains anti-viral activity, FIG. 6 and FIG. 8.
This was particularly novel as the IFN a produced from
these constructs contains additional amino acids compared
to a native IFN a sequence. The IFN a produced from the
pTarget SGLuc-A1D2A-IFNa construct contains an addi-
tion N-terminal proline while the IFN a produced from the
pTarget IFNa-A1D2A-SGLuc AIM construct contains an
additional 40 amino acids, containing the A1D2A sequence,
on the C-terminus, FIG. 1. For the pTarget IFNa-A1D2A-
SGLuc A1M construct the 40 additional amino acids repre-
sent a 20% increase in length for the resulting molecule. The
substantial increase in the size of the molecule makes the
result that it retained anti-viral activity all the more unex-
pected.

IFN o produced from the pTarget IFN o serves as a
control to compare effectiveness to an unmodified protein
produced in a similar manner. The IFN o samples only
showed plaques at 0.625 ng/ml. suggesting that a protective
concentration was 1.25 ng/mL or less. Both the IFN «
produced from the pTarget SGLuc-A1D2A-IFNa construct
and that from the pTarget IFNa-A1D2A-SGLuc A1M con-
struct provided complete protection at 2.5 ng/ml. with
plaques present at 1.25 ng/ml,, FIG. 6. Even at the lowest
doses tested, 0.1265 ng/ml, the plaques present in samples
were noticeably smaller than those present in the SGLuc-
A1D2A negative control.

Example 4
GLucON a Construct Retains Biological Activity

An IFN o ELISA assay was performed to quantify the
concentrations of both IFN a and SGLucON a in harvested
media. Equivalent concentrations of each were determined
and used in a plaque assay for interferon anti-viral activity
against Vesicular Stomatitis Virus (VSV). The results are
shown by FIG. 6 and FIG. 8.

The results show that SGLucON o retained anti-viral
activity against VSV. A concentration of less than or equal
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to 1.25 ng/ml. but greater than 0.625 ng/mL of SGLucON a
was sufficient to completely inhibit VSV and concentrations
as low as 0.1265 ng/ml. were shown to partially inhibit VSV
when compared to the negative control SGLuc-A1D2A.

IFN a produced by the same means was also able to
provide complete protection at a concentration of less than
or equal to 1.25 ng/ml but greater than 0.3125 ng/mlL.. This
suggests that SGLucON « has at least equivalent anti-viral
activity than IFN «a, FIG. 6 and FIG. 8. Interestingly
SGLucON o gives consistently lower PFUs than IFN a
alone at equivalent concentrations FIG. 8. While complete
protection from VSV was obtained at the same concentration
for both IFN o and SGLucON «a consistently lower PFU
numbers at susceptible dilutions suggest that SGLucON a
offers better protection than IFN a, FIG. 8.

Terminology used herein is for the purpose of describing
particular embodiments only and is not intended to be
limiting of the invention. For example, as used herein, the
singular forms “a”, “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises” and/or “comprising,” when used in this speci-
fication, specify the presence of stated features, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, steps,
operations, elements, components, and/or groups thereof. As
used herein, the term “and/or” includes any and all combi-
nations of one or more of the associated listed items and may
be abbreviated as /.

Spatially relative terms, such as “under”, “below”,
“lower”, “over”, “upper” and the like, may be used herein
for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if a device in the figures
is inverted, elements described as ‘“under” or “beneath”
other elements or features would then be oriented “over” the
other elements or features. Thus, the exemplary term
“under” can encompass both an orientation of over and
under. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly. Similarly,
the terms “upwardly”, “downwardly”, “vertical”, “horizon-
tal” and the like are used herein for the purpose of expla-
nation only unless specifically indicated otherwise.

Although the terms “first” and “second” may be used
herein to describe various features/elements (including
steps), these features/elements should not be limited by
these terms, unless the context indicates otherwise. These
terms may be used to distinguish one feature/element from
another feature/element. Thus, a first feature/element dis-
cussed below could be termed a second feature/element, and
similarly, a second feature/element discussed below could
be termed a first feature/element without departing from the
teachings of the present invention.

Throughout this specification and the claims which fol-
low, unless the context requires otherwise, the word “com-
prise”, and variations such as “comprises” and “comprising”
means various components can be co-jointly employed in
the methods and articles (e.g., compositions and apparatuses
including device and methods). For example, the term
“comprising” will be understood to imply the inclusion of
any stated elements or steps but not the exclusion of any
other elements or steps.
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As used herein in the specification and claims, including
as used in the examples and unless otherwise expressly
specified, all numbers may be read as if prefaced by the word
“substantially”, “about” or “approximately,” even if the term
does not expressly appear. The terms “substantially”, “sub-
stantially no”, “substantially free”, “about” or “approxi-
mately” may be used when describing magnitude and/or
position to indicate that the value and/or position described
is within a reasonable expected range of values and/or
positions. For example, a numeric value may have a value
that is +/-0.1% of the stated value (or range of values),
+/-1% of the stated value (or range of values), +/-2% of the
stated value (or range of values), +/-5% of the stated value
(or range of values), +/-=10% of the stated value (or range of
values), etc. Any numerical range recited herein is intended
to include all sub-ranges subsumed therein.

When a feature or element is herein referred to as being
“on” another feature or element, it can be directly on the
other feature or element or intervening features and/or
elements may also be present. In contrast, when a feature or
element is referred to as being “directly on” another feature
or element, there are no intervening features or elements
present. It will also be understood that, when a feature or
element is referred to as being “connected”, “attached” or
“coupled” to another feature or element, it can be directly
connected, attached or coupled to the other feature or
element or intervening features or elements may be present.
In contrast, when a feature or element is referred to as being
“directly connected”, “directly attached” or “directly
coupled” to another feature or element, there are no inter-
vening features or elements present. Although described or
shown with respect to one embodiment, the features and
elements so described or shown can apply to other embodi-
ments. It will also be appreciated by those of skill in the art
that references to a structure or feature that is disposed
“adjacent” another feature may have portions that overlap or
underlie the adjacent feature.

Although various illustrative embodiments are described
above, any of a number of changes may be made to various
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40

embodiments without departing from the scope of the inven-
tion as described by the claims. For example, the order in
which various described method steps are performed may
often be changed in alternative embodiments, and in other
alternative embodiments one or more method steps may be
skipped altogether. Optional features of various device and
system embodiments may be included in some embodiments
and not in others. Therefore, the foregoing description is
provided primarily for exemplary purposes and should not
be interpreted to limit the scope of the invention as it is set
forth in the claims.

The examples and illustrations included herein show, by
way of illustration and not of limitation, specific embodi-
ments in which the subject matter may be practiced. As
mentioned, other embodiments may be utilized and derived
there from, such that structural and logical substitutions and
changes may be made without departing from the scope of
this disclosure. Such embodiments of the inventive subject
matter may be referred to herein individually or collectively
by the term “invention” merely for convenience and without
intending to voluntarily limit the scope of this application to
any single invention or inventive concept, if more than one
is, in fact, disclosed. Thus, although specific embodiments
have been illustrated and described herein, any arrangement
calculated to achieve the same purpose may be substituted
for the specific embodiments shown. This disclosure is
intended to cover any and all adaptations or variations of
various embodiments. Combinations of the above embodi-
ments, and other embodiments not specifically described
herein, will be apparent to those of skill in the art upon
reviewing the above description.

All publications and patent applications mentioned in this
specification are herein incorporated by reference in their
entirety to the same extent as if each individual publication
or patent application was specifically and individually indi-
cated to be incorporated by reference, especially referenced
is disclosure appearing in the same sentence, paragraph,
page or section of the specification in which the incorpora-
tion by reference appears.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 113

<210> SEQ ID NO 1

<211> LENGTH: 558

<212> TYPE: DNA

<213> ORGANISM: Gaussia princeps

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(558)

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(558)

<223> OTHER INFORMATION: GLuc polynucleotide

<400> SEQUENCE: 1

atg gga gtc aaa gtt ctg ttt gec ctg atc tge atec get

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala

1 5 10

gce aag ccc acc gag aac aac gaa gac ttc aac atc gtg

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val

20 25

agc aac tte geg acc acg gat cte gat gct gac cge ggg

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly
35 40 45

gtg 48

Val

gece
Ala
15

gag
Glu

gce 96
Ala

30

gtg
Val

gece
Ala

cce 144

Pro

aag
Lys

ttg
Leu
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gge

tac
Tyr

gte
Val

cag
Gln

cte
Leu
145

ctyg

Leu

gac
Asp

aag aag ctg ccg ctg
Lys Lys Leu Pro Leu
50

aaa gct gge tgce acce
Lys Ala Gly Cys Thr
70

tgce acg ccc aag atg
Cys Thr Pro Lys Met
85

gaa ggc gac aaa gag
Glu Gly Asp Lys Glu
100

gac att cct gag att
Asp Ile Pro Glu Ile
115

ttc atc gca cag gtc
Phe Ile Ala Gln Val
130

aaa ggg ctt gcc aac
Lys Gly Leu Ala Asn
150

ccg caa cge tgt geg
Pro Gln Arg Cys Ala
165

aag atc aag ggg gcc
Lys Ile Lys Gly Ala
180

<210> SEQ ID NO 2

<211> LENGTH: 185

<212> TYPE: PRT

<213> ORGANISM: Gaussia

<400> SEQUENCE: 2

Met
1
Ala
Ser
Gly
Arg
65

Lys

Tyr

Gln
Leu
145

Leu

Asp

Gly Val Lys Val Leu
5

Lys Pro Thr Glu Asn
20

Asn Phe Ala Thr Thr
35

Lys Lys Leu Pro Leu
50

Lys Ala Gly Cys Thr
70

Cys Thr Pro Lys Met
85

Glu Gly Asp Lys Glu
100

Asp Ile Pro Glu Ile
115

Phe Ile Ala Gln Val
130

Lys Gly Leu Ala Asn
150

Pro Gln Arg Cys Ala
165

Lys Ile Lys Gly Ala
180

gag gtg ctc
Glu Val Leu

agg ggc tgt
Arg Gly Cys

aag aag ttc
Lys Lys Phe

tce gea cag

Ser Ala Gln
105

cct ggg tte

Pro Gly Phe

120

gat ctg tgt

Asp Leu Cys

135

gtg cag tgt

Val Gln Cys

acc ttt gcc
Thr Phe Ala

ggt ggt gac
Gly Gly Asp
185

princeps

Phe Ala Leu

Asn Glu Asp

Asp Leu Asp
40

Glu Val Leu
55

Arg Gly Cys

Lys Lys Phe

Ser Ala Gln
105

Pro Gly Phe
120

Asp Leu Cys
135

Val Gln Cys

Thr Phe Ala

Gly Gly Asp
185

aaa
Lys

ctyg
Leu

ate
Ile
90

gge
Gly

aag
Lys

gtg
Val

tct
Ser

agc
Ser
170

taa

Ile

10

Phe

Ala

Lys

Leu

Ile

Gly

Lys

Val

Ser

Ser
170

gag
Glu

ate
Ile
75

cca
Pro

gge
Gly

gac
Asp

gac
Asp

gac
Asp
155

aag
Lys

Cys

Asn

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

atg
Met
60

tge

Cys

gga
Gly

ata
Ile

ttg
Leu

tgc
Cys
140

ctyg

Leu

ate
Ile

Ile

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys
140

Leu

Ile

gaa
Glu

ctyg
Leu

cge
Arg

gge
Gly

gag
Glu
125

aca

Thr

cte
Leu

cag
Gln

Ala

Val

Gly

45

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

gece
Ala

tce
Ser

tgce
Cys

gag
Glu
110

cccC

Pro

act
Thr

aag
Lys

gge
Gly

Val

Ala

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

aat
Asn

cac
His

cac
His
95

gcg
Ala

atg
Met

gge
Gly

aag
Lys

cag
Gln
175

Ala

15

Val

Leu

Asn

His

His

Ala

Met

Gly

Lys

Gln
175

gece
Ala

ate
Ile
80

accec

Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

gtg
Val

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

192

240

288

336

384

432

480

528

558
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<210> SEQ ID NO 3

<211> LENGTH: 558

<212> TYPE: DNA

<213> ORGANISM: Gaussia
<220> FEATURE:

<221> NAME/KEY: CDS

princeps

<222> LOCATION: (1)..(558)
SGLuc polynucleotide

<223> OTHER INFORMATION:

<400> SEQUENCE: 3

atg gga gtc aaa gtt ctg
Met Gly Val Lys Val Leu
1 5

gee aag ccc acc gag aac
Ala Lys Pro Thr Glu Asn
20

agc aac ttt geg acc acg
Ser Asn Phe Ala Thr Thr
35

ggce aag aag ctg ccg ctg
Gly Lys Lys Leu Pro Leu
50

cgg aaa gct gge tge ace
Arg Lys Ala Gly Cys Thr
65 70

aag tgc acg ccc aag atg
Lys Cys Thr Pro Lys Met
85

tac gaa ggc gac aaa gag
Tyr Glu Gly Asp Lys Glu
100

gte gat att cct gag att
Val Asp Ile Pro Glu Ile
115

cag ttc atc gca cag gtc
Gln Phe Ile Ala Gln Val
130

cte aaa ggg ctt gee aac
Leu Lys Gly Leu Ala Asn
145 150

ctg cecg caa cgce tgt geg
Leu Pro Gln Arg Cys Ala
165

gac aag atc aag ggg gcc
Asp Lys Ile Lys Gly Ala
180

<210> SEQ ID NO 4

<211> LENGTH: 185

<212> TYPE: PRT

<213> ORGANISM: Gaussia

<400> SEQUENCE: 4

Met Gly Val Lys Val Leu
1 5

Ala Lys Pro Thr Glu Asn
20

Ser Asn Phe Ala Thr Thr
35

Gly Lys Lys Leu Pro Leu

ttt gecc ctg
Phe Ala Leu

aac gaa gac
Asn Glu Asp
25

gat ctc gat
Asp Leu Asp
40

gag gtg ctc
Glu Val Leu
55

agg ggc tgt
Arg Gly Cys

aag aag tgg
Lys Lys Trp

tcec geca cag
Ser Ala Gln
105

cct ggg tte
Pro Gly Phe
120

gat ctg tgt
Asp Leu Cys
135

gtg cag tgt
Val Gln Cys

acc ttt gcc
Thr Phe Ala

ggt ggt gac
Gly Gly Asp
185

princeps

Phe Ala Leu
Asn Glu Asp
25

Asp Leu Asp
40

Glu Val Leu

atc
Ile
10

ttc
Phe

get
Ala

aaa
Lys

ctyg
Leu

cte
Leu
90

gge
Gly

aag
Lys

gtg
Val

tct
Ser

agc
Ser
170

taa

Ile
10
Phe

Ala

Lys

tge
Cys

aac
Asn

gac
Asp

gag
Glu

ate
Ile
75

cca

Pro

gge
Gly

gac
Asp

gac
Asp

gac
Asp
155

aag
Lys

Cys

Asn

Asp

Glu

ate
Ile

ate
Ile

cga
Arg

atg
Met
60

tgc
Cys

gga
Gly

ata
Ile

ttg
Leu

tgc
Cys
140

ctyg

Leu

ate
Ile

Ile

Ile

Arg

Met

get
Ala

gtg
Val

999
Gly

gaa
Glu

ctyg
Leu

cge
Arg

gge
Gly

gag
Glu
125

aca
Thr

cte
Leu

cag
Gln

Ala

Val

Gly

45

Glu

gtg
Val

gece
Ala
30

aag

Lys

gece
Ala

tce
Ser

tgce
Cys

gag
Glu
110

cca
Pro

act
Thr

aag
Lys

gge
Gly

Val
Ala
30

Lys

Ala

gece
Ala
15

gtg
Val

ttg
Leu

aat
Asn

cac
His

cac
His

gecg
Ala

atg
Met

gge
Gly

aag
Lys

cag
Gln
175

Ala
15
Val

Leu

Asn

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile
80

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

gtg
Val

Glu

Ala

Pro

Ala

48

96

144

192

240

288

336

384

432

480

528

558
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Arg
65
Lys

Tyr

Gln
Leu
145

Leu

Asp

50 55

Lys Ala Gly Cys Thr Arg Gly

70

Cys Thr Pro Lys Met Lys Lys

85

Glu Gly Asp Lys Glu Ser Ala

100

Asp Ile Pro Glu Ile Pro Gly
115 120

Phe Ile Ala Gln Val Asp Leu

130 135

Lys Gly Leu Ala Asn Val Gln

150

Pro Gln Arg Cys Ala Thr Phe

165

Lys Ile Lys Gly Ala Gly Gly

180

<210> SEQ ID NO 5
<211> LENGTH: 90
<212> TYPE: DNA

<213>

<220> FEATURE:

<223>

<220> FEATURE:
<221> NAME/KEY: CDS

<222> LOCATION:
<223>

(1) .. (90)

<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (3)..(3)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (6)..(7)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (9)..(9)
<223> OTHER INFORMATION: n is
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION:

(12) .. (13)

<223> OTHER INFORMATION: n is
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(15) .. (15)

<223> OTHER INFORMATION: n is
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(18) .. (18)

<223> OTHER INFORMATION: n is
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(21) .. (21)

<223> OTHER INFORMATION: n is
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(24) .. (24)

<223> OTHER INFORMATION: n is
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(27) .. (27)

<223> OTHER INFORMATION: n is
<220> FEATURE:
<221> NAME/KEY: misc_feature

Cys

Trp

Gln

105

Phe

Cys

Cys

Ala

Asp
185

ORGANISM: Artificial Sequence

Leu

Leu

90

Gly

Lys

Val

Ser

Ser
170

60

Ile Cys Leu Ser His Ile
75 80

Pro Gly Arg Cys His Thr
95

Gly Ile Gly Glu Ala Ile
110

Asp Leu Glu Pro Met Glu
125

Asp Cys Thr Thr Gly Cys
140

Asp Leu Leu Lys Lys Trp
155 160

Lys Ile Gln Gly Gln Val
175

OTHER INFORMATION: Translation interrupter motif

OTHER INFORMATION: Translation interrupter motif (TIM) DNA
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-continued

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (39)..(39)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (51)..(51)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (54)..(54)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (60)..(60)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (63)..(63)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (66)..(66)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (72)..(72)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (78)..(78)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (84)..(84)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (87)..(87)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (90)..(90)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 5

nrn mrn nhn vmn nyn ryn rvn syn ghn arr car vyn ykn ary tty gay 48

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Xaa Xaa Xaa Phe Asp

1 5 10 15

ytn ytn aar ytn gcn ggn gay gtn gar tcn aay ccn ggn ccn 90

Leu Leu Lys Leu Ala Gly Asp Val Glu Xaa Asn Pro Gly Pro

20 25 30

<210> SEQ ID NO 6

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: The ‘Xaa'’ at location 1 stands for Arg, Ser,
Lys, Asn, Gly, Glu, Asp, Gln, His, Trp, Cys, or Tyr.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: The ‘Xaa'’ at location 2 stands for Arg, Ser,
Lys, Asn, Gln, or His.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: The ‘Xaa'’ at location 3 stands for Lys, Asn,
Thr, Ile, Met, Glu, Asp, Ala, Val, Gln, His, Pro, Leu, Tyr, Ser,
or Phe.

<220> FEATURE:
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>
<223>

<400>

NAME/KEY: misc_feature
LOCATION: (4)..(4)

OTHER INFORMATION: The ‘Xaa’
Thr, Glu, Asp, Ala, Gln, His,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (5)..(5)

OTHER INFORMATION: The ‘Xaa’
Met, Ala, Val, Pro, Leu, Ser,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (6)..(6)

OTHER INFORMATION: The ‘Xaa’
Thr, Ile, or Met.

FEATURE:
NAME/KEY: misc_feature
LOCATION: (7)..(7)

OTHER INFORMATION: The ‘Xaa’
Gly, Ala, Lys, Asn, Arg, Ser,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (8)..(8)

OTHER INFORMATION: The ‘Xaa’
Pro, or Leu.

FEATURE:
NAME/KEY: misc_feature
LOCATION: (9)..(9)

OTHER INFORMATION: The ‘Xaa’
Ala, or Val.

FEATURE:

NAME/KEY: misc_feature
LOCATION: (10)..(10)

OTHER INFORMATION: The ‘Xaa’
Lys.

FEATURE:

NAME/KEY: misc_feature
LOCATION: (12)..(12)

OTHER INFORMATION: The ‘Xaa’
Met, Ala, Val, Pro, or Leu.
FEATURE:

NAME/KEY: misc_feature
LOCATION: (13)..(13)

OTHER INFORMATION: The ‘Xaa’
Trp, Cys, or Phe.

FEATURE:

NAME/KEY: misc_feature
LOCATION: (14)..(14)

OTHER INFORMATION: The ‘Xaa’
Asn.

FEATURE:

NAME/KEY: misc_feature
LOCATION: (26)..(26)

OTHER INFORMATION: The ‘Xaa’
FEATURE:
OTHER INFORMATION: Synthetic

SEQUENCE: 6

at location 4 stands for Lys, Asn,

or Pro.

at location 5 stands for Thr, Ile,

or Phe.

at location 6 stands for Ala, Val,

at location 7 stands for Glu, Asp,

or Thr.

at

at

at

at

at

at

at

location 8 stands for Ala, Val,

location 9 stands for Glu, Asp,

location 10 stands for Arg, or

location 12 stands for Thr, Ile,

location 13 stands for Arg, Leu,

location 14 stands for Ser, or

location 26 stands for Ser.

Construct

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Xaa Xaa Xaa Phe Asp

1

5

10

15

Leu Leu Lys Leu Ala Gly Asp Val Glu Xaa Asn Pro Gly Pro

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<220>

20 25

SEQ ID NO 7

LENGTH: 57

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

30

OTHER INFORMATION: Translation interrupter motif 2

FEATURE:

NAME/KEY: CDS
LOCATION: (1)..(57
FEATURE:

NAME/KEY: misc_feature
LOCATION: (3)..(3)

OTHER INFORMATION: n is a, ¢,
FEATURE:

9.

t
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-continued

52

<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

NAME/KEY: misc_feature

LOCATION: (6)..(6)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (12)..(12)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (15)..(15)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (18)..(18)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (21)..(21)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (24)..(24)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (27)..(27)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (30)..(30)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (33)..(33)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (39)..(39)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (45)..(45)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (51)..(51)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (54)..(54)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (57)..(57)

OTHER INFORMATION: n is a, ¢, g, or t

SEQUENCE: 7

ryn hbn ary wwn kmn ctn ctn mwn cdn gcn ggn gay rtn gar wsn aay
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala Gly Asp Xaa Glu Ser Asn

1

5 10 15

cen ggn cen
Pro Gly Pro

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

SEQ ID NO 8

LENGTH: 19

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(1)

OTHER INFORMATION: The ‘Xaa’ at location 1 stands for Ala,
Thr, Ile, or Met.

FEATURE:
NAME/KEY: misc_feature
LOCATION: (2)..(2)

OTHER INFORMATION: The ‘Xaa’ at location 2 stands for Arg,

Val,

48

57
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54

-continued

Thr, Ile, Met, Pro, Leu, Trp, Cys, or Phe.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (3)..(3)

«223> OTHER INFORMATION: The ‘Xaa’ at location 3 stands for Ser, or Asn.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: The ‘Xaa'’ at location 4 stands for Lys, Asn,
Ile, Met, Tyr, Leu, or Phe.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: The ‘Xaa'’ at location 5 stands for Glu, Asp,
Ala, Tyr, or Ser.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: The ‘Xaa’ at location 6 stands for Leu.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222>» LOCATION: (7)..(7)

<223> OTHER INFORMATION: The ‘Xaa’ at location 7 stands for Leu.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: The ‘Xaa'’ at location 8 stands for Lys, Asn,
Ile, Met, Gln, His, or Leu.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (9)..(9)

«223> OTHER INFORMATION: The ‘Xaa’ at location 9 stands for Gln, His,
Arg, or Leu.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (13)..(13)

«223> OTHER INFORMATION: The ‘Xaa’ at location 13 stands for Val, Ile,
or Met.

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Construct

<400> SEQUENCE: 8

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala Gly Asp Xaa Glu Ser Asn

1

5

Pro Gly Pro

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>

SEQ ID NO 9
LENGTH: 30
TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

10

15

OTHER INFORMATION: Translation interruptor motif 3

FEATURE:

NAME/KEY: CDS
LOCATION: (1)..(30)
FEATURE:

NAME/KEY: misc_feature
LOCATION: (3)..(3)
OTHER INFORMATION: n
FEATURE:

NAME/KEY: misc_feature
LOCATION: (6)..(6)
OTHER INFORMATION: n
FEATURE:

NAME/KEY: misc_feature
LOCATION: (12)..(12)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (18)..(18)
OTHER INFORMATION: n is
FEATURE:

NAME/KEY: misc_feature
LOCATION: (24)..(24)
OTHER INFORMATION: n is
FEATURE:

is

is

or

or

or

or

or
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56

-continued
<221> NAME/KEY: misc_feature
<222> LOCATION: (27)..(27)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (30)..(30)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 9
gcn ggn gay rtn gar wsn aay ccn ggn ccn 30
Ala Gly Asp Xaa Glu Ser Asn Pro Gly Pro
1 5 10
<210> SEQ ID NO 10
<211> LENGTH: 10
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (4)..(4)
«223> OTHER INFORMATION: The ‘Xaa’ at location 4 stands for Vval, Ile, or
Met .
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic Construct
<400> SEQUENCE: 10

Ala Gly Asp Xaa Glu Ser Asn Pro Gly Pro

1

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

5 10

SEQ ID NO 11

LENGTH: 42

TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Translation interruptor 4
FEATURE:

NAME/KEY: CDS

LOCATION: (1)..(42)

FEATURE:

NAME/KEY: misc_feature

LOCATION: (3)..(3)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (6)..(12)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (15)..(15)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (18)..(18)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (22)..(24)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (28)..(30)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (36)..(36)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (39)..(39)

OTHER INFORMATION: n is a, ¢, g, or t
FEATURE:

NAME/KEY: misc_feature

LOCATION: (42)..(42)

OTHER INFORMATION: n is a, ¢, g, or t
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-continued

58

<400>

SEQUENCE: 11

c¢tn c¢tn nnn nnn gecn ggn gay nnn gar nnn aay ccn ggn ccn
Xaa Xaa Xaa Xaa Ala Gly Asp Xaa Glu Xaa Asn Pro Gly Pro

1

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<223>

<400>

5

SEQ ID NO 12

LENGTH: 14

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(1)

OTHER INFORMATION: The ‘Xaa’
FEATURE:

NAME/KEY: misc_feature
LOCATION: (2)..(2)

OTHER INFORMATION: The ‘Xaa’
FEATURE:

NAME/KEY: misc_feature
LOCATION: (3)..(3)

OTHER INFORMATION: The ‘Xaa’
Arg, Ser, Thr, Ile, Met, Glu,
Leu, Tyr, Trp, Cys, or Phe.
FEATURE:

NAME/KEY: misc_feature
LOCATION: (4)..(4)

OTHER INFORMATION: The ‘Xaa’
Arg, Ser, Thr, Ile, Met, Glu,
Leu, Tyr, Trp, Cys, or Phe.
FEATURE:

NAME/KEY: misc_feature
LOCATION: (8)..(8)

OTHER INFORMATION: The ‘Xaa’
Arg, Ser, Thr, Ile, Met, Glu,
Leu, Tyr, Trp, Cys, or Phe.
FEATURE:

NAME/KEY: misc_feature
LOCATION: (10)..(10)

OTHER INFORMATION: The ‘Xaa’
Arg, Ser, Thr, Ile, Met, Glu,
Leu, Tyr, Trp, Cys, or Phe.
FEATURE:

OTHER INFORMATION: Synthetic

SEQUENCE: 12

10

at location 1 stands for Leu.

for Leu.

at location 2 stands

at location 3 stands
Asp, Gly, Ala, Val,

for Lys,
Gln, His,

at location 4 stands
Asp, Gly, Ala, Val,

for Lys,
Gln, His,

at location 8 stands
Asp, Gly, Ala, Val,

for Lys,
Gln, His,

Asn,

Pro,

Asn,

Pro,

Asn,

Pro,

at location 10 stands for Lys, Asn,

Asp, Gly, Ala, Val, Gln, His,

Construct

Xaa Xaa Xaa Xaa Ala Gly Asp Xaa Glu Xaa Asn Pro Gly Pro

1

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>

5

SEQ ID NO 13

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Translatio:
FEATURE:

NAME/KEY: CDS
LOCATION: (1)..(24)
FEATURE:

NAME/KEY: misc_feature
LOCATION: (4)..(6)

OTHER INFORMATION: n is a, ¢,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (10)..(12)

OTHER INFORMATION:
FEATURE:

NAME/KEY: misc_feature
LOCATION: (18)..(18)

OTHER INFORMATION: n is a, ¢,
FEATURE:

NAME/KEY: misc_feature
LOCATION: (21)..(21)

OTHER INFORMATION: n is a, ¢,
FEATURE:

NAME/KEY: misc_feature

n is a, ¢,

10

n interruptor sequence 5

g, or t
g, or t
g, or t
g, or t

Pro,

42
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-continued

60

<222> LOCATION: (24)..(24)
<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 13

gay nnn gar nnn aay c¢cn ggn ccn
Asp Xaa Glu Xaa Asn Pro Gly Pro
1 5

<210> SEQ ID NO 14

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: The ‘Xaa'’ at location 2 stands for Lys, Asn,

Arg, Ser, Thr, Ile, Met, Glu, Asp, Gly, Ala, Val, Gln, His,
Leu, Tyr, Trp, Cys, or Phe.

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4)..(4)

Pro,

<223> OTHER INFORMATION: The ‘Xaa'’ at location 4 stands for Lys, Asn,

Arg, Ser, Thr, Ile, Met, Glu, Asp, Gly, Ala, Val, Gln, His,
Leu, Tyr, Trp, Cys, or Phe.

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic Construct

<400> SEQUENCE: 14

Asp Xaa Glu Xaa Asn Pro Gly Pro
1 5

<210> SEQ ID NO 15

<211> LENGTH: 90

<212> TYPE: DNA

<213> ORGANISM: Foot-and-mouth disease virus
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(90

<223> OTHER INFORMATION: Delta-22

<400> SEQUENCE: 15

cac aag caa aag atc att gca cca gca aag cag ctt ctg aat ttt gac
His Lys Gln Lys Ile Ile Ala Pro Ala Lys Gln Leu Leu Asn Phe Asp
1 5 10 15

ctg ctc aag ttg gcc gga gac gtt gag tce aac cct gga ccc
Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly Pro
20 25 30

<210> SEQ ID NO 16

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Foot-and-mouth disease virus

<400> SEQUENCE: 16

His Lys Gln Lys Ile Ile Ala Pro Ala Lys Gln Leu Leu Asn Phe Asp
1 5 10 15

Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly Pro
20 25 30

<210> SEQ ID NO 17

<211> LENGTH: 60

<212> TYPE: DNA

<213> ORGANISM: Foot-and-mouth disease virus
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1).. (60

<223> OTHER INFORMATION: FMDV 2A polynucleotide

<400> SEQUENCE: 17

Pro,

24

48

90
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62

cag ctt ctg aat ttt gac ctg ctc aag ttg gec gga gac gtt gag tcc
Gln Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15

aac cct ggg cce
Asn Pro Gly Pro
20

<210> SEQ ID NO 18

<211> LENGTH: 20

<212> TYPE: PRT

<213> ORGANISM: Foot-and-mouth disease virus

<400> SEQUENCE: 18

Gln Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15

Asn Pro Gly Pro
20

<210> SEQ ID NO 19

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Bovine rhinitis virus A

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(63)

<223> OTHER INFORMATION: Bovine rhinitis A 2A

<400> SEQUENCE: 19

tct ggt ata age aac aag gac ctg cta ttg cag gcc ggt gat gtt gag
Ser Gly Ile Ser Asn Lys Asp Leu Leu Leu Gln Ala Gly Asp Val Glu
1 5 10 15

aca aac cct ggt ccc
Thr Asn Pro Gly Pro
20

<210> SEQ ID NO 20

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Bovine rhinitis virus A

<400> SEQUENCE: 20

Ser Gly Ile Ser Asn Lys Asp Leu Leu Leu Gln Ala Gly Asp Val Glu
1 5 10 15

Thr Asn Pro Gly Pro
20

<210> SEQ ID NO 21

<211> LENGTH: 51

<212> TYPE: DNA

<213> ORGANISM: Equine rhinitis B

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(51

<223> OTHER INFORMATION: Equine rhinitis B 2A

<400> SEQUENCE: 21
aac ttt gac ctg ctc aaa ctg geca ggce gat gtg gaa tca aac cca ggc

Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly
1 5 10 15

<210> SEQ ID NO 22
<211> LENGTH: 17

48

60

48

63

48

51
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-continued

<212> TYPE: PRT
<213> ORGANISM: Equine rhinitis B

<400> SEQUENCE: 22

Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly
1 5 10 15

Pro

<210> SEQ ID NO 23

<211> LENGTH: 570

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(570)

<223> OTHER INFORMATION: Porcine Interferon Alpha

<400> SEQUENCE: 23

atg gcc cca acc tca gee tte cte acg gee ctg gtg cta cte age tgce 48
Met Ala Pro Thr Ser Ala Phe Leu Thr Ala Leu Val Leu Leu Ser Cys

aat gcc atc tge tet ctg gge tgt gac ctg cct cag acc cac age ctg 96
Asn Ala Ile Cys Ser Leu Gly Cys Asp Leu Pro Gln Thr His Ser Leu
20 25 30

get cac acc aga gcc ctg agg ctc ctg gca caa atg agg aga atc tct 144
Ala His Thr Arg Ala Leu Arg Leu Leu Ala Gln Met Arg Arg Ile Ser
35 40 45

cce tte tcece tge ctg gac cac aga agg gac ttt ggt tcc cct cat gag 192
Pro Phe Ser Cys Leu Asp His Arg Arg Asp Phe Gly Ser Pro His Glu
50 55 60

get ttt ggg gge aac cag gtc cag aag get caa gec atg get ctg gtg 240
Ala Phe Gly Gly Asn Gln Val Gln Lys Ala Gln Ala Met Ala Leu Val
65 70 75 80

cat gag atg ctc cag cag acc ttc cag ctc tte age aca gag ggc tcg 288
His Glu Met Leu Gln Gln Thr Phe Gln Leu Phe Ser Thr Glu Gly Ser
85 90 95

gct gct gec tgg aat gag age ctce ctg cac cag ttce tge act gga ctg 336
Ala Ala Ala Trp Asn Glu Ser Leu Leu His Gln Phe Cys Thr Gly Leu
100 105 110

gat cag cag ctc agg gac ctg gaa gcc tgt gte atg cag gag gcg ggg 384
Asp Gln Gln Leu Arg Asp Leu Glu Ala Cys Val Met Gln Glu Ala Gly
115 120 125

ctg gaa ggg acc cce ctg ctg gag gag gac tee ate ctg get gtg agg 432
Leu Glu Gly Thr Pro Leu Leu Glu Glu Asp Ser Ile Leu Ala Val Arg
130 135 140

aaa tac ttc cac aga ctc acc ctc tat ctg caa gag aag agc tac agc 480
Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu Gln Glu Lys Ser Tyr Ser
145 150 155 160

cce tgt gece tgg gag atc gtc agg gca gaa gtc atg aga tcc tte tet 528
Pro Cys Ala Trp Glu Ile Val Arg Ala Glu Val Met Arg Ser Phe Ser
165 170 175

tce tce aga aac ctg caa gac aga ctc agg aag aag gag tga 570
Ser Ser Arg Asn Leu Gln Asp Arg Leu Arg Lys Lys Glu
180 185

<210> SEQ ID NO 24

<211> LENGTH: 189

<212> TYPE: PRT

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 24

Met Ala Pro Thr Ser Ala Phe Leu Thr Ala Leu Val Leu Leu Ser Cys
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-continued

66

Asn

Ala

Pro

Ala

65

Ala

Asp

Leu

Lys

145

Pro

Ser

5 10 15

Ala Ile Cys Ser Leu Gly Cys Asp Leu Pro Gln Thr His Ser Leu
20 25 30

His Thr Arg Ala Leu Arg Leu Leu Ala Gln Met Arg Arg Ile Ser
35 40 45

Phe Ser Cys Leu Asp His Arg Arg Asp Phe Gly Ser Pro His Glu
50 55 60

Phe Gly Gly Asn Gln Val Gln Lys Ala Gln Ala Met Ala Leu Val
70 75 80

Glu Met Leu Gln Gln Thr Phe Gln Leu Phe Ser Thr Glu Gly Ser
85 90 95

Ala Ala Trp Asn Glu Ser Leu Leu His Gln Phe Cys Thr Gly Leu
100 105 110

Gln Gln Leu Arg Asp Leu Glu Ala Cys Val Met Gln Glu Ala Gly
115 120 125

Glu Gly Thr Pro Leu Leu Glu Glu Asp Ser Ile Leu Ala Val Arg
130 135 140

Tyr Phe His Arg Leu Thr Leu Tyr Leu Gln Glu Lys Ser Tyr Ser
150 155 160

Cys Ala Trp Glu Ile Val Arg Ala Glu Val Met Arg Ser Phe Ser
165 170 175

Ser Arg Asn Leu Gln Asp Arg Leu Arg Lys Lys Glu
180 185

<210> SEQ ID NO 25

<211> LENGTH: 66

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1).. (66

<223>

<400> SEQUENCE: 25

atg
Met
1

aat
Asn

gce cca acc tca gcoc tte cte acg gec ctg gtg cta cte age tge
Ala Pro Thr Ser Ala Phe Leu Thr Ala Leu Val Leu Leu Ser Cys
5 10 15

gce ate tge tet ctg
Ala Ile Cys Ser Leu
20

<210> SEQ ID NO 26

<211> LENGTH: 22

<212> TYPE: PRT

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 26

Met
1

Asn

Ala Pro Thr Ser Ala Phe Leu Thr Ala Leu Val Leu Leu Ser Cys
5 10 15

Ala Ile Cys Ser Leu
20

<210> SEQ ID NO 27

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(69

<223> OTHER INFORMATION: Human Interferon Alpha Secretion peptide

OTHER INFORMATION: Porcine Interferon Alpha Secretion Peptide

48

66
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-continued

<400> SEQUENCE: 27
atg gcc tcg ccc
Met Ala Ser Pro
1 5

tct
Ser

aag tca
Lys Ser

agc
Ser

tgce
Cys
20

<210> SEQ ID NO 28
<211> LENGTH: 23
<212> TYPE: PRT

ttt gct
Phe Ala

tta ctg atg gtc ctg gtg gtg ctc agc tgc 48
Leu Leu Met Val Leu Val Val Leu Ser Cys

10 15
ccg 69
Pro

gge
Gly

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 28

Met Ala Ser Pro Phe Ala Leu Leu Met Val Leu Val Val Leu Ser Cys

1 5

Lys Ser Ser Cys Ser
20

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

SEQ ID NO 29
LENGTH: 63
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

<400> SEQUENCE: 29
atg acc tac cgg tge
Met Thr Tyr Arg Cys

1 5

ctt tec
Leu Ser
20

acce
Thr

aca
Thr

get
Ala

<210> SEQ ID NO 30
<211> LENGTH: 21
<212> TYPE: PRT
<213> ORGANISM: Bos
<400> SEQUENCE: 30

Met Thr Tyr Arg Cys
1 5

Thr Thr Ala Leu Ser
20

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

SEQ ID NO 31
LENGTH: 63
TYPE: DNA
ORGANISM: Sus
FEATURE:
NAME/KEY: CDS
LOCATION :

<400> SEQUENCE: 31
atg gect aag tgce
Met Ala Asn Lys Cys
1 5

aac

ctt
Leu
20

tecc
Ser

acc aca
Thr Thr

get
Ala

(1) .
OTHER INFORMATION: Bovine Interferon Beta Secretion Peptide

(1) .
OTHER INFORMATION: Porcine Interferon Beta Secretion Peptide

10 15

Pro Gly

taurus

. (63)

ctc cte cag atg gtt ctc ctg ctg tgt tte tecce 48

Leu Leu Gln Met Val Leu Leu Leu Cys Phe Ser
10 15

63

taurus

Leu Leu Gln Met Val Leu Leu Leu Cys Phe Ser
10 15

scrofa

. (63)

atc ctc caa atc gct cte ctg atg tgt tte tecce 48
Ile Leu Gln Ile Ala Leu Leu Met Cys Phe Ser

10 15

63
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-continued

70

<210> SEQ ID NO 32

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 32

Met Ala Asn Lys Cys Ile Leu Gln Ile Ala Leu Leu Met Cys Phe Ser
1 5 10 15

Thr Thr Ala Leu Ser
20

<210> SEQ ID NO 33

<211> LENGTH: 63

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(63)

<223> OTHER INFORMATION: Human Interferon Beta Secretion peptide

<400> SEQUENCE: 33

atg acc aac aag tgt ctc ctc caa att gect cte ctg ttg tge tte tecc
Met Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu Leu Leu Cys Phe Ser
1 5 10 15

acg aca gct ctt tcc
Thr Thr Ala Leu Ser
20

<210> SEQ ID NO 34

<211> LENGTH: 21

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

Met Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu Leu Leu Cys Phe Ser
1 5 10 15

Thr Thr Ala Leu Ser
20

<210> SEQ ID NO 35

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(69

<223> OTHER INFORMATION: Bovine Interferon Gamma Secretion peptide

<400> SEQUENCE: 35

atg aaa tat aca agc tat ttc tta get tta ctg cte tgt ggg ctt ttg
Met Lys Tyr Thr Ser Tyr Phe Leu Ala Leu Leu Leu Cys Gly Leu Leu
1 5 10 15

ggt ttt tct ggt tct tat gge
Gly Phe Ser Gly Ser Tyr Gly
20

<210> SEQ ID NO 36

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Bos taurus

<400> SEQUENCE: 36

Met Lys Tyr Thr Ser Tyr Phe Leu Ala Leu Leu Leu Cys Gly Leu Leu
1 5 10 15

Gly Phe Ser Gly Ser Tyr Gly

48

63

48

69
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-continued

20

<210> SEQ ID NO 37

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(69

<223> OTHER INFORMATION: Porcine Interferon Gamma Secretion peptide

<400> SEQUENCE: 37

atg agt tat aca act tat ttc tta gct ttt cag ctt tgc gtg act ttg 48
Met Ser Tyr Thr Thr Tyr Phe Leu Ala Phe Gln Leu Cys Val Thr Leu
1 5 10 15
tgt ttt tct ggc tct tac tgce 69
Cys Phe Ser Gly Ser Tyr Cys

20

<210> SEQ ID NO 38

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 38

Met Ser Tyr Thr Thr Tyr Phe Leu Ala Phe Gln Leu Cys Val Thr Leu
1 5 10 15

Cys Phe Ser Gly Ser Tyr Cys
20

<210> SEQ ID NO 39

<211> LENGTH: 69

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(69

<223> OTHER INFORMATION: Human Interferon Gamma Secretion peptide

<400> SEQUENCE: 39

atg aaa tat aca agt tat atc ttg gct ttt cag cte tgc atc gtt ttg 48
Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gln Leu Cys Ile Val Leu
1 5 10 15
ggt tct ctt gge tgt tac tgce 69
Gly Ser Leu Gly Cys Tyr Cys

20

<210> SEQ ID NO 40

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gln Leu Cys Ile Val Leu
1 5 10 15

Gly Ser Leu Gly Cys Tyr Cys
20

<210> SEQ ID NO 41

<211> LENGTH: 57

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(57

<223> OTHER INFORMATION: Bovine Interferon Lambda Secretion peptide
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-continued
<400> SEQUENCE: 41
atg gec ccg gge tge acg ctg gtg ctg gtg ctg atg ctg acg acc gtg 48
Met Ala Pro Gly Cys Thr Leu Val Leu Val Leu Met Leu Thr Thr Val
1 5 10 15
gcg ctg agce 57

Ala Leu Ser

<210> SEQ ID NO 42

<211> LENGTH: 19

<212> TYPE: PRT

<213> ORGANISM: Bos taurus

<400> SEQUENCE: 42

Met Ala Pro Gly Cys Thr Leu Val Leu Val Leu Met Leu Thr Thr Val
1 5 10 15

Ala Leu Ser

<210> SEQ ID NO 43

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(48)

<223> OTHER INFORMATION: Porcine Interferon Lambda Secretion peptide

<400> SEQUENCE: 43

atg gect aca gct tgg atc gtg gtg ctg geg act gtg atg ctg gac ttg 48
Met Ala Thr Ala Trp Ile Val Val Leu Ala Thr Val Met Leu Asp Leu
1 5 10 15

<210> SEQ ID NO 44

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Sus scrofa

<400> SEQUENCE: 44

Met Ala Thr Ala Trp Ile Val Val Leu Ala Thr Val Met Leu Asp Leu
1 5 10 15

<210> SEQ ID NO 45

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(45)

<223> OTHER INFORMATION: Human Interferon Lambda Secretion peptide

<400> SEQUENCE: 45
atg gct gca get tgg ace gtg gtg ctg gtg act ttg gtg cta ggce 45

Met Ala Ala Ala Trp Thr Val Val Leu Val Thr Leu Val Leu Gly
1 5 10 15

<210> SEQ ID NO 46

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46
Met Ala Ala Ala Trp Thr Val Val Leu Val Thr Leu Val Leu Gly

1 5 10 15

<210> SEQ ID NO 47
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-continued

<211> LENGTH: 1065

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1).. (1065

<223> OTHER INFORMATION: Porcine SGLucON Alpha

<400> SEQUENCE: 47

atg gga gtc aaa gtt ctg ttt gee ctg atc tge ate get gtg gee gag 48
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

gce aag ccc acc gag aac aac gaa gac ttce aac atc gtg gcc gtg gce 96
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30

agc aac ttt gcg acc acg gat ctc gat gct gac cga ggg aag ttg ccc 144
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro
35 40 45

ggce aag aag ctg ccg ctg gag gtg ctc aaa gag atg gaa gcc aat gcc 192
Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala
50 55 60

cgg aaa gct gge tge acc agg gge tgt ctg ate tge ctg tec cac atc 240
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile
65 70 75 80

aag tgc acg ccc aag atg aag aag tgg ctc cca gga cgc tgce cac acc 288
Lys Cys Thr Pro Lys Met Lys Lys Trp Leu Pro Gly Arg Cys His Thr
85 90 95

tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

gtc gat att cct gag att cct ggg ttc aag gac ttg gag cca atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125

cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

gac aag atc aag ggg gcc ggt ggt gac ggg ccc ggg tgt gac ctg cct 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Gly Cys Asp Leu Pro
180 185 190

cag acc cac agc ctg get cac acc aga gec ctg agg cte ctg geca caa 624
Gln Thr His Ser Leu Ala His Thr Arg Ala Leu Arg Leu Leu Ala Gln
195 200 205

atg agg aga atc tct cce ttce tce tgc ctg gac cac aga agg gac ttt 672
Met Arg Arg Ile Ser Pro Phe Ser Cys Leu Asp His Arg Arg Asp Phe
210 215 220

ggt tce cct cat gag get ttt ggg gge aac cag gte cag aag get caa 720
Gly Ser Pro His Glu Ala Phe Gly Gly Asn Gln Val Gln Lys Ala Gln
225 230 235 240

gce atg gct ctg gtg cat gag atg ctc cag cag acc tte cag cte tte 768
Ala Met Ala Leu Val His Glu Met Leu Gln Gln Thr Phe Gln Leu Phe
245 250 255

agc aca gag ggc tcg get get gee tgg aat gag age ctce ctg cac cag 816
Ser Thr Glu Gly Ser Ala Ala Ala Trp Asn Glu Ser Leu Leu His Gln
260 265 270

ttec tgce act gga ctg gat cag cag ctc agg gac ctg gaa gcc tgt gtc 864
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-continued

78

Phe

atg
Met

ate
Ile
305

gag
Glu

atg
Met

aag
Lys

<210>
<211>
<212>
<213>

<400>

Cys

cag
Gln
290

ctyg

Leu

aag
Lys

aga
Arg

gag
Glu

Thr
275

gag
Glu

get
Ala

agc
Ser

tce
Ser

tga

Gly

gecg
Ala

gtg
Val

tac
Tyr

ttc
Phe
340

PRT

SEQUENCE :

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln

Leu

145

Leu

Asp

Gln

Met

Gly
225

Ala

Ser

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Thr

Arg

210

Ser

Met

Thr

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

His

195

Arg

Pro

Ala

Glu

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Ser

Ile

His

Leu

Gly

Leu

999
Gly

agg
Arg

agc
Ser
325

tct
Ser

SEQ ID NO 48
LENGTH:
TYPE :
ORGANISM: Sus

354

48

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Leu

Ser

Glu

Val
245

Ser

Asp

ctyg
Leu

aaa
Lys
310

cce

Pro

tecc
Ser

Gln

gaa
Glu
295

tac

Tyr

tgt
Cys

tecc
Ser

scrofa

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Ala

Pro

Ala
230

His

Ala

Phe

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp

135

Val

Thr

Gly

His

Phe
215
Phe

Glu

Ala

Gln
280

999
Gly

ttc
Phe

gece
Ala

aga
Arg

Ala

Glu

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

Thr

200

Ser

Gly

Met

Ala

Leu

ace
Thr

cac
His

tgg
Trp

aac
Asn
345

Leu

Asp

25

Asp

Leu

Cys

Trp

Gln

105

Phe

Cys

Cys

Ala

Asp

185

Arg

Cys

Gly

Leu

Trp

Arg

cce
Pro

aga
Arg

gag
Glu
330

ctyg
Leu

Ile

10

Phe

Ala

Lys

Leu

Leu

90

Gly

Lys

Val

Ser

Ser

170

Gly

Ala

Leu

Asn

Gln
250

Asn

Asp

ctg
Leu

cte
Leu
315

atc

Ile

caa
Gln

Cys

Asn

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

Pro

Leu

Asp

Gln
235

Gln

Glu

Leu

ctyg
Leu
300

acc

Thr

gte
Val

gac
Asp

Ile

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys

140

Leu

Ile

Gly

Arg

His

220

Val

Thr

Ser

Glu
285

gag
Glu

cte
Leu

agg
Arg

aga
Arg

Ala

Val

Gly

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Cys

Leu

205

Arg

Gln

Phe

Leu

Ala

gag
Glu

tat
Tyr

gca
Ala

cte
Leu
350

Val

Ala

30

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

Asp

190

Leu

Arg

Lys

Gln

Leu

Cys

gac
Asp

ctyg
Leu

gaa
Glu
335

agg
Arg

Ala

15

Val

Leu

Asn

His

His

95

Ala

Met

Gly

Lys

Gln

175

Leu

Ala

Asp

Ala

Leu
255

His

Val

tce
Ser

caa
Gln
320

gte
Val

aag
Lys

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Pro

Gln

Phe

Gln
240

Phe

Gln

912

960

1008

1056

1065
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80

Phe

Met

Ile

305

Glu

Met

Lys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Cys

Gln

290

Leu

Lys

Arg

Glu

Thr

275

Glu

Ala

Ser

Ser

260

Gly

Ala

Val

Tyr

Phe
340

<400> SEQUENCE:

atg
Met
1

aag

Lys

gat
Asp

cct
Pro

gag
Glu

caa
Gln

tct
Ser

tac
Tyr

gtg
Val

Lys
145

cct

Pro

tta
Leu

gece
Ala

tca
Ser

aac
Asn

tce
Ser
50

ttt
Phe

gag
Glu

get
Ala

cag
Gln

gga
Gly
130

tac

Tyr

tgt
Cys

tca
Ser

tcg
Ser

agc
Ser

agg
Arg
35

tce
Ser

gat
Asp

ctyg
Leu

get
Ala

cag
Gln
115

gaa

Glu

ttc
Phe

gece
Ala

aca
Thr

cce
Pro

tgce
Cys
20

agg
Arg

tgt
Cys

gge
Gly

ate
Ile

tgg
Trp
100

ctyg
Leu

act
Thr

cga
Arg

tgg
Trp

aac
Asn
180

Leu

Gly

Arg

Ser

325

Ser

SEQ ID NO 49
LENGTH:
TYPE: DNA
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: CDS
LOCATION:

570

Asp

Leu

Lys

310

Pro

Ser

Gln

Glu

295

Tyr

Cys

Ser

(1) ..(570)

49

ttt
Phe

tct
Ser

acce
Thr

ctyg
Leu

aac
Asn

cag
Gln
85

gat
Asp

aat
Asn

cece
Pro

aga
Arg

gag
Glu
165

ttg
Leu

get
Ala

ceg
Pro

ttg
Leu

atg
Met

cag
Gln

cag
Gln

gag
Glu

gac
Asp

ctyg
Leu

ate
Ile
150

gtt

Val

caa
Gln

tta
Leu

gge
Gly

atg
Met

gac
Asp
55

tte
Phe

ate
Ile

gac
Asp

ttg
Leu

atg
Met
135

act

Thr

gte
Val

gaa
Glu

Gln
280

Gly

Phe

Ala

Arg

ctyg
Leu

tgt
Cys

cte
Leu
40

aga
Arg

cag
Gln

ttc
Phe

cte
Leu

gaa
Glu
120

aat

Asn

cte
Leu

aga
Arg

aga
Arg

265

Leu

Thr

His

Trp

Asn
345

atg
Met

gat
Asp

ctyg
Leu

cat
His

aag
Lys

aac
Asn

cta
Leu
105

gece
Ala

gecg
Ala

tat
Tyr

gca
Ala

tta
Leu
185

Arg

Pro

Arg

Glu

330

Leu

gte
Val
10

cte
Leu

gca
Ala

gac
Asp

get
Ala

cte
Leu
90

gac
Asp

tgt
Cys

gac
Asp

ctyg
Leu

gaa
Glu
170

agg
Arg

Asp

Leu

Leu

315

Ile

Gln

ctg
Leu

cct
Pro

caa
Gln

ttt
Phe

cca
Pro
75

ttt
Phe

aaa
Lys

gtg
Val

tce
Ser

acyg
Thr
155

atc

Ile

agg
Arg

Leu

Leu

300

Thr

Val

Asp

OTHER INFORMATION: Human Interferon Alpha

gtg
Val

gag
Glu

atg
Met

gga
Gly
60

gece
Ala

acce
Thr

tte
Phe

atg
Met

ate
Ile
140

gag
Glu

gtg
Val

aag
Lys

Glu
285

Glu

Leu

Arg

Arg

gtg
Val

acce
Thr

agc
Ser
45

ttt
Phe

ate
Ile

aca
Thr

tgc
Cys

cag
Gln
125

ttg

Leu

aag
Lys

aga
Arg

gaa
Glu

270

Ala

Glu

Tyr

Ala

Leu
350

cte
Leu

cac
His

aga
Arg

cce
Pro

tct
Ser

aaa
Lys

ace
Thr
110

gag
Glu

get
Ala

aaa
Lys

tce
Ser

taa

Cys

Asp

Leu

Glu

335

Arg

agc
Ser
15

agc
Ser

ate
Ile

cag
Gln

gte
Val

gat
Asp
95

gaa
Glu

gag
Glu

gtg
Val

tac
Tyr

cte
Leu
175

Val

Ser

Gln

320

Val

Lys

tgce
Cys

ctyg
Leu

tct
Ser

gag
Glu

cte
Leu
80

tca
Ser

cte
Leu

agg
Arg

aag
Lys

agc
Ser
160

tct
Ser

48

96

144

192

240

288

336

384

432

480

528

570
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82

<210> SEQ ID NO 50

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Lys

Asp

Pro

Glu

65

Gln

Ser

Tyr

Lys
145

Pro

Leu

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Ala

Ser

Asn

Ser

50

Phe

Glu

Ala

Gln

Gly

130

Tyr

Cys

Ser

Ser

Ser

Arg

35

Ser

Asp

Leu

Ala

Gln

115

Glu

Phe

Ala

Thr

Pro

Cys

20

Arg

Cys

Gly

Ile

Trp

100

Leu

Thr

Arg

Trp

Asn
180

<400> SEQUENCE:

atg
Met
1

gee

Ala

agc
Ser

gge
Gly

cgg
Arg
65

Lys

gga
Gly

aag
Lys

aac
Asn

aag
Lys
50

aaa

Lys

tgce
Cys

gte
Val

cce
Pro

ttc
Phe
35

aag

Lys

get
Ala

acg
Thr

aaa
Lys

ace
Thr
20

gecg
Ala

ctyg
Leu

gge
Gly

cce
Pro

189

Homo sapiens

50

Phe Ala

Ser Pro

Thr Leu

Leu Met

Asn Gln
70

Gln Gln
85

Asp Glu

Asn Asp

Pro Leu

Arg Ile
150

Glu Val
165

Leu Gln

SEQ ID NO 51
LENGTH:
TYPE: DNA
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: CDS
LOCATION:

1056

Leu

Gly

Met

Asp

55

Phe

Ile

Asp

Leu

Met

135

Thr

Val

Glu

(1) ..(1056)

51

gtt ctg
Val Leu

gag aac
Glu Asn

acc acg
Thr Thr

ceg ctg
Pro Leu

tgce acc
Cys Thr
70

aag atg
Lys Met
85

ttt
Phe

aac
Asn

gat
Asp

gag
Glu
55

agg
Arg

aag
Lys

Leu

Cys

Leu

40

Arg

Gln

Phe

Leu

Glu

120

Asn

Leu

Arg

Arg

gece
Ala

gaa
Glu

cte
Leu
40

gtg
Val

gge
Gly

aag
Lys

Met

Asp

Leu

His

Lys

Asn

Leu

105

Ala

Ala

Tyr

Ala

Leu
185

ctyg
Leu

gac
Asp
25

gat

Asp

cte
Leu

tgt
Cys

ttc
Phe

Val

10

Leu

Ala

Asp

Ala

Leu

90

Asp

Cys

Asp

Leu

Glu

170

Arg

ate
Ile

ttc
Phe

get
Ala

aaa
Lys

ctyg
Leu

ate
Ile
90

Leu

Pro

Gln

Phe

Pro

75

Phe

Lys

Val

Ser

Thr

155

Ile

Arg

OTHER INFORMATION: Human GlucON Alpha

tge
Cys

aac
Asn

gac
Asp

gag
Glu

ate
Ile
75

cca
Pro

Val

Glu

Met

Gly

60

Ala

Thr

Phe

Met

Ile

140

Glu

Val

Lys

ate
Ile

ate
Ile

cge
Arg

atg
Met
60

tge

Cys

gga
Gly

Val

Thr

Ser

45

Phe

Ile

Thr

Cys

Gln

125

Leu

Lys

Arg

Glu

get
Ala

gtg
Val

999
Gly

gaa
Glu

ctyg
Leu

cge
Arg

Leu

His

Arg

Pro

Ser

Lys

Thr

110

Glu

Ala

Lys

Ser

gtg
Val

gece
Ala
30

aag

Lys

gece
Ala

tce
Ser

tgce
Cys

Ser

15

Ser

Ile

Gln

Val

Asp

Glu

Glu

Val

Tyr

Leu
175

gece
Ala

gtg
Val

ttg
Leu

aat
Asn

cac
His

cac
His
95

Cys

Leu

Ser

Glu

Leu

80

Ser

Leu

Arg

Lys

Ser

160

Ser

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile
80

ace
Thr

48

96

144

192

240

288
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-continued

tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

gtc gac att cct gag att cct ggg ttc aag gac ttg gag ccc atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125

cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

gac aag atc aag ggg gcc ggt ggt gac tgt gat cte cct gag acc cac 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Cys Asp Leu Pro Glu Thr His
180 185 190

agc ctg gat aac agg agg acc ttg atg ctc ctg gca caa atg agc aga 624
Ser Leu Asp Asn Arg Arg Thr Leu Met Leu Leu Ala Gln Met Ser Arg
195 200 205

atc tct cct tcee tee tgt ctg atg gac aga cat gac ttt gga ttt ccc 672
Ile Ser Pro Ser Ser Cys Leu Met Asp Arg His Asp Phe Gly Phe Pro
210 215 220

cag gag gag ttt gat ggc aac cag ttc cag aag gct cca gece ate tet 720
Gln Glu Glu Phe Asp Gly Asn Gln Phe Gln Lys Ala Pro Ala Ile Ser
225 230 235 240

gtc ctc caa gag ctg atc cag cag atc ttc aac ctc ttt acc aca aaa 768
Val Leu Gln Glu Leu Ile Gln Gln Ile Phe Asn Leu Phe Thr Thr Lys
245 250 255

gat tca tct gect get tgg gat gag gac ctc cta gac aaa ttc tge acc 816
Asp Ser Ser Ala Ala Trp Asp Glu Asp Leu Leu Asp Lys Phe Cys Thr
260 265 270

gaa ctc tac cag cag ctg aat gac ttg gaa gcc tgt gtg atg cag gag 864
Glu Leu Tyr Gln Gln Leu Asn Asp Leu Glu Ala Cys Val Met Gln Glu
275 280 285

gag agg 9gtg gga gaa act ccc ctg atg aat gcg gac tcee atc ttg get 912
Glu Arg Val Gly Glu Thr Pro Leu Met Asn Ala Asp Ser Ile Leu Ala
290 295 300

gtg aag aaa tac ttc cga aga atc act ctc tat ctg acg gag aag aaa 960
Val Lys Lys Tyr Phe Arg Arg Ile Thr Leu Tyr Leu Thr Glu Lys Lys
305 310 315 320

tac agc cct tgt gce tgg gag gtt gtc aga gca gaa atc gtg aga tcc 1008
Tyr Ser Pro Cys Ala Trp Glu Val Val Arg Ala Glu Ile Val Arg Ser
325 330 335

ctc tct tta tca aca aac ttg caa gaa aga tta agg agg aag gaa taa 1056
Leu Ser Leu Ser Thr Asn Leu Gln Glu Arg Leu Arg Arg Lys Glu
340 345 350

<210> SEQ ID NO 52

<211> LENGTH: 351

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30
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86

Ser

Gly

Arg

65

Lys

Tyr

Gln

Leu

145

Leu

Asp

Ser

Ile

Gln

225

Asp

Glu

Glu

305

Tyr

Leu

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

atg
Met
1

aac
Asn

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Leu

Ser

210

Glu

Leu

Ser

Leu

Arg

290

Lys

Ser

Ser

gece
Ala

gece
Ala

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Asp

195

Pro

Glu

Gln

Ser

Tyr

275

Val

Lys

Pro

Leu

cca
Pro

ate
Ile

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Asn

Ser

Phe

Glu

Ala

260

Gln

Gly

Tyr

Cys

Ser
340

SEQUENCE :

gece
Ala

tgce
Cys
20

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Arg

Ser

Asp

Leu

245

Ala

Gln

Glu

Phe

Ala

325

Thr

SEQ ID NO 53
LENGTH:
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

570

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Arg

Cys

Gly

230

Ile

Trp

Leu

Thr

Arg

310

Trp

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp

135

Val

Thr

Gly

Thr

Leu

215

Asn

Gln

Asp

Asn

Pro

295

Arg

Glu

Leu

taurus

(1) ..(570)

53

tgg
Trp
5

tct
Ser

tecc
Ser

ctyg
Leu

tte
Phe

ggt
Gly

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

Leu

200

Met

Gln

Gln

Glu

Asp

280

Leu

Ile

Val

Gln

OTHER INFORMATION: Bovine

ctyg
Leu

tgce
Cys

Asp

Leu

Cys

Phe

Gln

105

Phe

Cys

Cys

Ala

Asp

185

Met

Asp

Phe

Ile

Asp

265

Leu

Met

Thr

Val

Glu
345

Ala

Lys

Leu

Ile

90

Gly

Lys

Val

Ser

Ser

170

Cys

Leu

Arg

Gln

Phe

250

Leu

Glu

Asn

Leu

Arg

330

Arg

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

Asp

Leu

His

Lys

235

Asn

Leu

Ala

Ala

Tyr

315

Ala

Leu

Arg

Met

60

Cys

Gly

Ile

Leu

Cys

140

Leu

Ile

Leu

Ala

Asp

220

Ala

Leu

Asp

Cys

Asp

300

Leu

Glu

Arg

Gly

45

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Pro

Gln

205

Phe

Pro

Phe

Lys

Val

285

Ser

Thr

Ile

Arg

Interferon Alpha

cta
Leu

cac
His
25

tce
Ser
10

ctyg
Leu

ctg
Leu

cct
Pro

ttg
Leu

cac
His

ctyg
Leu

acce
Thr

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

Glu

190

Met

Gly

Ala

Thr

Phe

270

Met

Ile

Glu

Val

Lys
350

cte
Leu

cac
His
30

Leu

Asn

His

His

95

Ala

Met

Gly

Lys

Gln

175

Thr

Ser

Phe

Ile

Thr

255

Cys

Gln

Leu

Lys

Arg

335

Glu

agc
Ser
15

agc
Ser

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

His

Arg

Pro

Ser

240

Lys

Thr

Glu

Ala

Lys

320

Ser

tgce
Cys

ctyg
Leu

48

96
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gece
Ala

cct
Pro

get
Ala
65

cac

His

cece
Pro

gat
Asp

ctyg
Leu

Lys
145

cct

Pro

tecc
Ser

aac
Asn

tce
Ser
50

ctyg
Leu

gag
Glu

gece
Ala

cag
Gln

cga
Arg
130

tac

Tyr

tgt
Cys

tca
Ser

agg
Arg
35

tce
Ser

ggt
Gly

gtg
Val

acg
Thr

cag
Gln
115

999
Gly

ttc
Phe

gece
Ala

aca
Thr

agg
Arg

tgce
Cys

gge
Gly

ace
Thr

tgg
Trp
100

cte
Leu

get
Ala

cac
His

tgg
Trp

aac
Asn
180

gte
Val

ctyg
Leu

agc
Ser

cag
Gln
85

gac
Asp

act
Thr

cece
Pro

aga
Arg

gag
Glu
165

ttg
Leu

<210> SEQ ID NO 54

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Asn

Ala

Pro

Ala

65

Pro

Asp

Leu

Lys
145

Ala

Ala

Asn

Ser

50

Leu

Glu

Ala

Gln

Arg

130

Tyr

Pro

Ile

Arg

35

Ser

Gly

Val

Thr

Gln
115

Gly

Phe

Ala

Cys

20

Arg

Cys

Gly

Thr

Trp
100
Leu

Ala

His

189

Bos
54

Trp

Ser

Val

Leu

Ser

Gln

85

Asp

Thr

Pro

Arg

ctyg
Leu

cag
Gln

cag
Gln
70

cac
His

aag
Lys

gac
Asp

ctyg
Leu

cte
Leu
150

gtt
Val

cag
Gln

atg
Met

gac
Asp
55

ttg
Leu

acce
Thr

agc
Ser

ctyg
Leu

cte
Leu
135

act

Thr

gte
Val

gag
Glu

taurus

Ser

Leu

Leu

Gln

Gln

70

His

Lys

Asp

Leu

Leu
150

Phe

Gly

Met

Asp

Leu

Thr

Ser

Leu

Leu

135

Thr

cte
Leu
40

aga

Arg

cag
Gln

ttc
Phe

cte
Leu

caa
Gln
120

aag

Lys

cte
Leu

aga
Arg

agt
Ser

Leu

Cys

Leu

40

Arg

Gln

Phe

Leu

Gln
120

Lys

Leu

ctyg
Leu

aat
Asn

aag
Lys

cag
Gln

ctyg
Leu
105

gece
Ala

gag
Glu

tat
Tyr

gca
Ala

ttc
Phe
185

Leu

His

25

Leu

Asn

Lys

Gln

Leu

105

Ala

Glu

Tyr

caa
Gln

gac
Asp

get
Ala

cte
Leu
90

gac
Asp

tgt
Cys

gac
Asp

ctyg
Leu

gaa
Glu
170

agg
Arg

Ser

10

Leu

Gln

Asp

Ala

Leu

90

Asp

Cys

Asp

Leu

caa
Gln

tte
Phe

caa
Gln
75

tte

Phe

aag
Lys

ctg
Leu

tce
Ser

caa
Gln
155

gte
Val

aga
Arg

Leu

Pro

Gln

Phe

Gln

75

Phe

Lys

Leu

Ser

Gln
155

ctyg
Leu

gaa
Glu
60

gece
Ala

agc
Ser

cta
Leu

acg
Thr

agc
Ser
140

gag
Glu

atg
Met

aag
Lys

Leu

His

Leu

Glu

60

Ala

Ser

Leu

Thr

Ser

140

Glu

aga
45

tte
Phe

ate
Ile

aca
Thr

cge
Arg

cag
Gln
125

ctyg

Leu

aag
Lys

aga
Arg

gac
Asp

Leu

Thr

Arg

45

Phe

Ile

Thr

Arg

Gln

125

Leu

Lys

agg
Arg

cte
Leu

tct
Ser

gag
Glu

get
Ala
110

gag
Glu

get
Ala

aga
Arg

gece
Ala

tga

Leu

His

30

Arg

Leu

Ser

Glu

Ala

110

Glu

Ala

Arg

gte
Val

cag
Gln

gtg
Val

gge
Gly
95

gecg
Ala

gag
Glu

gtg
Val

cac
His

ttc
Phe
175

Ser

15

Ser

Val

Gln

Val

Gly

95

Ala

Glu

Val

His

tce
Ser

gag
Glu

cte
Leu
80

teg

Ser

ctyg
Leu

999
Gly

agg
Arg

agc
Ser
160

tct
Ser

Cys

Leu

Ser

Glu

Leu

80

Ser

Leu

Gly

Arg

Ser
160

144

192

240

288

336

384

432

480

528

570
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-continued

Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Met Arg Ala Phe Ser
165 170 175

Ser Ser Thr Asn Leu Gln Glu Ser Phe Arg Arg Lys Asp
180 185

<210> SEQ ID NO 55

<211> LENGTH: 1056

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(1056)

<223> OTHER INFORMATION: Bovine GlucON Alpha

<400> SEQUENCE: 55

atg gga gtc aaa gtt ctg ttt gee ctg atc tge ate get gtg gee gag 48
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

gce aag ccc acc gag aac aac gaa gac ttce aac atc gtg gcc gtg gce 96
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30

agc aac ttc geg acc acg gat ctc gat gect gac cge ggg aag ttg ccc 144
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro
35 40 45

ggce aag aag ctg ccg ctg gag gtg ctc aaa gag atg gaa gcc aat gcc 192
Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala
50 55 60

cgg aaa gct gge tge acc agg gge tgt ctg ate tge ctg tec cac atc 240
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile
65 70 75 80

aag tgc acg ccc aag atg aag aag ttc atc cca gga cgc tgce cac acc 288
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr
85 90 95

tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

gtc gac att cct gag att cct ggg ttc aag gac ttg gag ccc atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125

cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

gac aag atc aag ggg gcc ggt ggt gac tge cac ctg cct cac acc cac 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Cys His Leu Pro His Thr His
180 185 190

agce ctg gec aac agg agg gtc ctg atg cte ctg caa caa ctg aga agg 624
Ser Leu Ala Asn Arg Arg Val Leu Met Leu Leu Gln Gln Leu Arg Arg
195 200 205

gtc tce cct tee tec tge ctg cag gac aga aat gac ttc gaa tte cte 672
Val Ser Pro Ser Ser Cys Leu Gln Asp Arg Asn Asp Phe Glu Phe Leu
210 215 220

cag gag gct ctg ggt gge age cag ttg cag aag gct caa gec atce tet 720
Gln Glu Ala Leu Gly Gly Ser Gln Leu Gln Lys Ala Gln Ala Ile Ser
225 230 235 240

gtg ctc cac gag gtg acc cag cac acc ttc cag cte tte age aca gag 768
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92

gge
Gly

gecg
Ala

gag
Glu

gtg
Val
305

cac

His

tte
Phe

Leu

tcg
Ser

ctyg
Leu

999
Gly
290

agg
Arg

agc
Ser

tct
Ser

His

cce
Pro

gat
Asp
275

ctyg
Leu

aaa
Lys

cct
Pro

tce
Ser

Glu

gece
Ala
260

cag
Gln

cga
Arg

tac
Tyr

tgt
Cys

tca
Ser
340

Val
245

acg
Thr

cag
Gln

999
Gly

tte
Phe

gece
Ala
325

aca
Thr

<210> SEQ ID NO 56

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

Lys

Tyr

Gln

Leu

145

Leu

Asp

Ser

Gln
225

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Leu

Ser
210

Glu

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Ala
195

Pro

Ala

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Asn

Ser

Leu

351

Bos
56

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Arg

Ser

Gly

Thr

tgg
Trp

cte
Leu

get
Ala

cac
His
310

tgg
Trp

aac
Asn

Gln

gac
Asp

act
Thr

cece
Pro
295

aga

Arg

gag
Glu

ttg
Leu

taurus

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Arg

Cys

Gly
230

Phe

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp

135

Val

Thr

Gly

Val

Leu
215

Ser

His

aag
Lys

gac
Asp
280

ctyg

Leu

cte
Leu

gtt
Val

cag
Gln

Ala

Glu

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

Leu
200

Gln

Gln

Thr

agc
Ser
265

ctyg

Leu

cte
Leu

act
Thr

gte
Val

gag
Glu
345

Leu

Asp

25

Asp

Leu

Cys

Phe

Gln

105

Phe

Cys

Cys

Ala

Asp

185

Met

Asp

Leu

Phe
250

cte

Leu

caa
Gln

aag
Lys

cte
Leu

aga
Arg
330

agt
Ser

Ile

Phe

Ala

Lys

Leu

Ile

90

Gly

Lys

Val

Ser

Ser

170

Cys

Leu

Arg

Gln

Gln

ctg
Leu

gee
Ala

gag
Glu

tat
Tyr
315

gca

Ala

tte
Phe

Cys

Asn

Asp

Glu

Ile

Pro

Gly

Asp

Asp

Asp

155

Lys

His

Leu

Asn

Lys
235

Leu

gac
Asp

tgt
Cys

gac
Asp
300

ctyg

Leu

gaa
Glu

agg
Arg

Ile

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys

140

Leu

Ile

Leu

Gln

Asp
220

Ala

Phe

aag
Lys

ctyg
Leu
285

tce

Ser

caa
Gln

gte
Val

aga
Arg

Ala

Val

Gly

45

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Pro

Gln
205

Phe

Gln

Ser

cta
Leu
270

acg

Thr

agc
Ser

gag
Glu

atg
Met

aag
Lys
350

Val

Ala

30

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

His

190

Leu

Glu

Ala

Thr
255

cge

Arg

cag
Gln

ctyg
Leu

aag
Lys

aga
Arg
335

gac
Asp

Ala

Val

Leu

Asn

His

His

95

Ala

Met

Gly

Lys

Gln

175

Thr

Arg

Phe

Ile

Glu

get
Ala

gag
Glu

get
Ala

aga
Arg
320

gce

Ala

tga

Glu

Ala

Pro

Ala

Ile

Thr

Ile

Glu

Cys

Trp

160

Val

His

Arg

Leu

Ser
240

816

864

912

960

1008

1056
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93

-continued

94

Val Leu His Glu Val Thr Gln His Thr Phe Gln Leu

245 250

Gly Ser Pro Ala Thr Trp Asp Lys Ser Leu Leu Asp

260 265

Ala Leu Asp Gln Gln Leu Thr Asp Leu Gln Ala Cys

275 280

Glu Gly Leu Arg Gly Ala Pro Leu Leu Lys Glu Asp
290 295 300

Val Arg Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu

310 315

His Ser Pro Cys Ala Trp Glu Val Val Arg Ala Glu

325 330

Phe Ser Ser Ser Thr Asn Leu Gln Glu Ser Phe Arg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

340 345

SEQ ID NO 57

LENGTH: 564

TYPE: DNA

ORGANISM: Homo sapiens

FEATURE:

NAME/KEY: CDS

LOCATION: (1)..(564)

OTHER INFORMATION: Human Interferon Beta

SEQUENCE: 57

atg acc aac aag tgt ctc ctc caa att gct cte ctg
Met Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu Leu

1

5 10

acg aca gct ctt tece atg age tac aac ttg ctt gga
Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly

20 25

agc agc aat tgt cag tgt cag aag ctc ctg tgg caa
Ser Ser Asn Cys Gln Cys Gln Lys Leu Leu Trp Gln

35 40

ctt gaa tac tgc ctc aag gac agg agg aac ttt gac
Leu Glu Tyr Cys Leu Lys Asp Arg Arg Asn Phe Asp

att aag cag ctg cag cag ttc cag aag gag gac gcc
Ile Lys Gln Leu Gln Gln Phe Gln Lys Glu Asp Ala

65

70 75

tat gag atg ctc cag aac atc ttt get att tte aga
Tyr Glu Met Leu Gln Asn Ile Phe Ala Ile Phe Arg

85 90

agc act ggc tgg aat gag act att gtt gag aac ctc
Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu

100 105

tat cat cag aga aac cat ctg aag aca gtc ctg gaa
Tyr His Gln Arg Asn His Leu Lys Thr Val Leu Glu

115 120

aaa gaa gat ttc acc agg gga aaa cgc atg age agt
Lys Glu Asp Phe Thr Arg Gly Lys Arg Met Ser Ser
130 135 140

aga tat tat ggg agg att ctg cat tac ctg aag gcc
Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala

145

150 155

cac tgt gee tgg acc ata gtc aga gtg gaa atc cta
His Cys Ala Trp Thr Ile Val Arg Val Glu Ile Leu

165 170

gtc att aac aga ctt aca ggt tac ctc cga aac tga

Phe

Lys

Leu
285

Ser

Gln

Val

Arg

ttg
Leu

tte
Phe

ttg
Leu
45

ate
Ile

gca
Ala

caa
Gln

ctyg
Leu

gaa
Glu
125

ctyg

Leu

aag
Lys

agg
Arg

Ser
Leu
270

Thr

Ser

Glu

Met

Lys
350

tgce
Cys

cta
Leu
30

aat
Asn

cct
Pro

gtg
Val

gat
Asp

get
Ala
110

aaa

Lys

cac
His

gag
Glu

aac
Asn

Thr
255

Arg

Gln

Leu

Lys

Arg

335

Asp

ttc
Phe
15

caa
Gln

999
Gly

gag
Glu

ace
Thr

tca
Ser
95

aat
Asn

ctyg
Leu

ctyg
Leu

gac
Asp

ttt
Phe
175

Glu

Ala

Glu

Ala

Arg

320

Ala

tce
Ser

aga
Arg

agg
Arg

gag
Glu

ate
Ile
80

tcg
Ser

gte
Val

gag
Glu

aaa
Lys

agt
Ser
160

tac
Tyr

48

96

144

192

240

288

336

384

432

480

528

564
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95

-continued

Val

Ile Asn Arg Leu Thr Gly Tyr Leu Arg Asn
180 185

<210> SEQ ID NO 58

<211> LENGTH: 187

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

Met

1

Thr

Ser

Leu

Ile

Tyr

Ser

Tyr

Lys

Arg
145

Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu
Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu
20 25

Ser Asn Cys Gln Cys Gln Lys Leu Leu Trp
35 40

Glu Tyr Cys Leu Lys Asp Arg Arg Asn Phe
50 55

Lys Gln Leu Gln Gln Phe Gln Lys Glu Asp
70 75

Glu Met Leu Gln Asn Ile Phe Ala Ile Phe
85 90

Thr Gly Trp Asn Glu Thr Ile Val Glu Asn
100 105

His Gln Arg Asn His Leu Lys Thr Val Leu
115 120

Glu Asp Phe Thr Arg Gly Lys Arg Met Ser
130 135

Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys
150 155

Cys Ala Trp Thr Ile Val Arg Val Glu Ile
165 170

Ile Asn Arg Leu Thr Gly Tyr Leu Arg Asn
180 185

<210> SEQ ID NO 59

<211> LENGTH: 1056

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(1056)

<223> OTHER INFORMATION: Human GlucON Beta

<400> SEQUENCE: 59

atg
Met
1

gece
Ala

agc
Ser

gge
Gly

cgg
Arg
65

gga gtc aaa gtt ctg ttt gce ctg ate tgce
Gly Val Lys Val Leu Phe Ala Leu Ile Cys
5 10

aag ccc acc gag aac aac gaa gac ttc aac
Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn
20 25

aac ttc geg acc acg gat ctc gat gct gac
Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp
35 40

aag aag ctg ccg ctg gag gtg ctc aaa gag
Lys Lys Leu Pro Leu Glu Val Leu Lys Glu
50 55

aaa gct gge tgce acc agg ggc tgt ctg atce
Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile
70 75

Leu

Gly

Gln

Asp

60

Ala

Arg

Leu

Glu

Ser

140

Ala

Leu

ate
Ile

ate
Ile

cge
Arg

atg
Met
60

tgc
Cys

Leu

Phe

Leu

45

Ile

Ala

Gln

Leu

Glu

125

Leu

Lys

Arg

get
Ala

gtg
Val

999
Gly
45

gaa

Glu

ctyg
Leu

Cys

Leu

30

Asn

Pro

Val

Asp

Ala

110

Lys

His

Glu

Asn

gtg
Val

gece
Ala
30

aag

Lys

gece
Ala

tce
Ser

Phe

15

Gln

Gly

Glu

Thr

Ser

95

Asn

Leu

Leu

Asp

Phe
175

gece
Ala
15

gtg
Val

ttg
Leu

aat
Asn

cac
His

Ser

Arg

Arg

Glu

Ile

Ser

Val

Glu

Lys

Ser

160

Tyr

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile
80

48

96

144

192

240
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97

-continued

aag tgc acg ccc aag atg aag aag ttc atc cca gga cgc tgce cac acc 288
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr
85 90 95

tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

gtc gac att cct gag att cct ggg ttc aag gac ttg gag ccc atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125

cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

gac aag atc aag ggg gcc ggt ggt gac atg agce tac aac ttg ctt gga 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Met Ser Tyr Asn Leu Leu Gly
180 185 190

ttc cta caa aga agc agc aat tgt cag tgt cag aag ctc ctg tgg caa 624
Phe Leu Gln Arg Ser Ser Asn Cys Gln Cys Gln Lys Leu Leu Trp Gln
195 200 205

ttg aat ggg agg ctt gaa tac tgc ctc aag gac agg agg aac ttt gac 672
Leu Asn Gly Arg Leu Glu Tyr Cys Leu Lys Asp Arg Arg Asn Phe Asp
210 215 220

atc cct gag gag att aag cag ctg cag cag ttec cag aag gag gac gcc 720
Ile Pro Glu Glu Ile Lys Gln Leu Gln Gln Phe Gln Lys Glu Asp Ala
225 230 235 240

gca gtg acc atc tat gag atg ctc cag aac atc ttt gect att ttc aga 768
Ala Val Thr Ile Tyr Glu Met Leu Gln Asn Ile Phe Ala Ile Phe Arg
245 250 255

caa gat tca tcg agc act ggc tgg aat gag act att gtt gag aac ctc 816
Gln Asp Ser Ser Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu
260 265 270

ctg gct aat gtc tat cat cag aga aac cat ctg aag aca gtc ctg gaa 864
Leu Ala Asn Val Tyr His Gln Arg Asn His Leu Lys Thr Val Leu Glu
275 280 285

gaa aaa ctg gag aaa gaa gat ttc acc agg gga aaa cgc atg agc agt 912
Glu Lys Leu Glu Lys Glu Asp Phe Thr Arg Gly Lys Arg Met Ser Ser
290 295 300

ctg cac ctg aaa aga tat tat ggg agg att ctg cat tac ctg aag gcc 960
Leu His Leu Lys Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala
305 310 315 320

aag gag gac agt cac tgt gcc tgg acc ata gtc aga gtg gaa atc cta 1008
Lys Glu Asp Ser His Cys Ala Trp Thr Ile Val Arg Val Glu Ile Leu
325 330 335

agg aac ttt tac gtc att aac aga ctt aca ggt tac ctc cga aac tga 1056
Arg Asn Phe Tyr Val Ile Asn Arg Leu Thr Gly Tyr Leu Arg Asn
340 345 350

<210> SEQ ID NO 60

<211> LENGTH: 351

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15
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-continued

100

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln

Leu

145

Leu

Asp

Phe

Leu

Ile

225

Ala

Gln

Leu

Glu

Leu

305

Lys

Arg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Leu

Asn

210

Pro

Val

Asp

Ala

Lys

290

His

Glu

Asn

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Gln

195

Gly

Glu

Thr

Ser

Asn

275

Leu

Leu

Asp

Phe

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Arg

Arg

Glu

Ile

Ser

260

Val

Glu

Lys

Ser

Tyr
340

SEQUENCE :

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Ser

Leu

Ile

Tyr

245

Ser

Tyr

Lys

Arg

His

325

Val

SEQ ID NO 61
LENGTH:
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

561

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Ser

Glu

Lys

230

Glu

Thr

His

Glu

Tyr

310

Cys

Ile

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp

135

Val

Thr

Gly

Asn

Tyr

215

Gln

Met

Gly

Gln

Asp

295

Tyr

Ala

Asn

taurus

(1) ..(561)

61

Glu

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

Cys

200

Cys

Leu

Leu

Trp

Arg

280

Phe

Gly

Trp

Arg

Asp

Asp

Leu

Cys

Phe

Gln

105

Phe

Cys

Cys

Ala

Asp

185

Gln

Leu

Gln

Gln

Asn

265

Asn

Thr

Arg

Thr

Leu
345

Phe

Ala

Lys

Leu

Ile

Gly

Lys

Val

Ser

Ser

170

Met

Cys

Lys

Gln

Asn

250

Glu

His

Arg

Ile

Ile

330

Thr

Asn

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

Ser

Gln

Asp

Phe

235

Ile

Thr

Leu

Gly

Leu

315

Val

Gly

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys

140

Leu

Ile

Tyr

Lys

Arg

220

Gln

Phe

Ile

Lys

Lys

300

His

Arg

Tyr

OTHER INFORMATION: Bovine Interferon Beta

Val

Gly

45

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Asn

Leu

205

Arg

Lys

Ala

Val

Thr

285

Arg

Tyr

Val

Leu

Ala

30

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

Leu

190

Leu

Asn

Glu

Ile

Glu

270

Val

Met

Leu

Glu

Arg
350

Val

Leu

Asn

His

His

Ala

Met

Gly

Lys

Gln

175

Leu

Trp

Phe

Asp

Phe

255

Asn

Leu

Ser

Lys

Ile

335

Asn

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Gly

Gln

Asp

Ala

240

Arg

Leu

Glu

Ser

Ala

320

Leu

atg acc tac cgg tgc cte ctce cag atg gtt cte ctg ctg tgt tte tcc
Met Thr Tyr Arg Cys Leu Leu Gln Met Val Leu Leu Leu Cys Phe Ser

1

5

10

15
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102

acce
Thr

cag
Gln

cct
Pro

atg
Met

tat
Tyr

agc
Ser

tat
Tyr

Lys

tat
Tyr
145

tgt
Cys

ctyg

aca
Thr

agc
Ser

caa
Gln
50

aag
Lys

gag
Glu

act
Thr

999
Gly

caa
Gln
130

tac

Tyr

gece
Ala

atg
Met

get
Ala

ctt
Leu
35

cat
His

caa
Gln

gtg
Val

gge
Gly

cag
Gln
115

aac

Asn

ttc
Phe

tgg
Trp

aga
Arg

ctt
Leu
20

aaa
Lys

tgce
Cys

gaa
Glu

cte
Leu

tgg
Trp
100

atg
Met

ace
Thr

aac
Asn

aca
Thr

cta
Leu
180

tecc
Ser

gag
Glu

cte
Leu

cag
Gln

cag
Gln
85

tct
Ser

aat
Asn

aca
Thr

cte
Leu

gte
Val
165

aca
Thr

<210> SEQ ID NO 62

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Bos

PRT

<400> SEQUENCE:

Met

1

Thr

Gln

Pro

Met

65

Tyr

Ser

Tyr

Lys

Thr

Thr

Ser

Gln

50

Lys

Glu

Thr

Gly

Gln
130

Tyr

Ala

Leu

35

His

Gln

Val

Gly

Gln
115

Asn

Arg

Leu

20

Lys

Cys

Glu

Leu

Trp
100

Met

Thr

186

62

Cys

Ser

Glu

Leu

Gln

Gln

85

Ser

Asn

Thr

agg
Arg

tgt
Cys

gag
Glu

cag
Gln

cac
His

gag
Glu

cgt
Arg

gecg
Ala

atg
Met
150

gtg
Val

ggt
Gly

agc
Ser

cag
Gln

gece
Ala
55

tte
Phe

ate
Ile

acce
Thr

ctyg
Leu

gga
Gly
135

cag

Gln

caa
Gln

tac
Tyr

taurus

Leu

Arg

Cys

Glu

Gln

70

His

Glu

Arg

Ala

Leu

Ser

Gln

Ala

55

Phe

Ile

Thr

Leu

Gly
135

tac
Tyr

aaa
Lys
40

agg
Arg

cag
Gln

ttc
Phe

ate
Ile

cag
Gln
120

gac

Asp

tac
Tyr

gtg
Val

gte
Val

Gln

Tyr

Lys

40

Arg

Gln

Phe

Ile

Gln
120

Asp

agc
Ser

cte
Leu

atg
Met

aag
Lys

gge
Gly

ate
Ile
105

cca

Pro

acg
Thr

ctyg
Leu

caa
Gln

cgt
Arg
185

Met

Ser

25

Leu

Met

Lys

Gly

Ile

105

Pro

Thr

ttg
Leu

ctyg
Leu

gac
Asp

gaa
Glu

att
Ile
90

gag
Glu

ate
Ile

ate
Ile

gag
Glu

ata
Ile
170

gac
Asp

Val

10

Leu

Leu

Asp

Glu

Ile

90

Glu

Ile

Ile

ctt
Leu

999
Gly

tte
Phe

gat
Asp

cte
Leu

gac
Asp

cag
Gln

gtt
Val

tce
Ser
155

cte

Leu

tga

Leu

Leu

Gly

Phe

Asp

75

Leu

Asp

Gln

Val

cga
Arg

cag
Gln

cag
Gln
60

gece
Ala

acce
Thr

cte
Leu

aag
Lys

cece
Pro
140

aag

Lys

acg
Thr

Leu

Arg

Gln

Gln

60

Ala

Thr

Leu

Lys

Pro
140

tte
Phe

tta
Leu
45

atg
Met

ata
Ile

aga
Arg

ctt
Leu

gaa
Glu
125

cac

His

gag
Glu

aac
Asn

Leu

Phe

Leu

45

Met

Ile

Arg

Leu

Glu

125

His

caa
Gln

cct
Pro

cct
Pro

ttg
Leu

gac
Asp

gag
Glu
110

ata

Ile

cta
Leu

tac
Tyr

gtt
Val

Cys

Gln

30

Pro

Pro

Leu

Asp

Glu

110

Ile

Leu

caa
Gln

tca
Ser

gag
Glu

gte
Val

ttc
Phe
95

gaa
Glu

atg
Met

999
Gly

gac
Asp

tct
Ser
175

Phe

15

Gln

Ser

Glu

Val

Phe
95
Glu

Met

Gly

cgt
Arg

act
Thr

gag
Glu

atg
Met

tce
Ser

cte
Leu

cag
Gln

aaa
Lys

agg
Arg
160

ttc
Phe

Ser

Arg

Thr

Glu

Met

80

Ser

Leu

Gln

Lys

96

144

192

240

288

336

384

432

480

528

561
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-continued

104

Tyr
145

Cys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Tyr Phe Asn Leu

Ala Trp Thr Val

Met Arg Leu Thr

180

<400> SEQUENCE:

atg
Met
1

gece
Ala

agc
Ser

gge
Gly

tac
Tyr

gte
Val

cag
Gln

cte
Leu
145

ctyg

Leu

gac
Asp

tte
Phe

tta
Leu

atg
Met

gga
Gly

aag
Lys

aac
Asn

aag
Lys
50

aaa
Lys

tgce
Cys

gaa
Glu

gac
Asp

ttc
Phe
130

aaa
Lys

ccg
Pro

aag
Lys

caa
Gln

cct
Pro
210

cct
Pro

gte
Val

cce
Pro

ttc
Phe
35

aag
Lys

get
Ala

acg
Thr

gge
Gly

att
Ile
115

ate
Ile

999
Gly

caa
Gln

ate
Ile

caa
Gln
195

tca

Ser

gag
Glu

aaa
Lys

ace
Thr
20

gecg
Ala

ctyg
Leu

gge
Gly

cce
Pro

gac
Asp
100

cct
Pro

gca
Ala

ctt
Leu

cge
Arg

aag
Lys
180

cgt

Arg

act
Thr

gag
Glu

150

165

SEQ ID NO 63
LENGTH:
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

1053

taurus

(1) ..(1053)

63

gtt ctg
Val Leu

gag aac
Glu Asn

acc acg
Thr Thr

ceg ctg
Pro Leu

tgce acc
Cys Thr
70

aag atg
Lys Met
85

aaa gag
Lys Glu

gag att
Glu Ile

cag gtc
Gln Val

gcc aac
Ala Asn
150

tgt gcg
Cys Ala
165

dgg gec
Gly Ala

cag agc
Gln Ser

cct caa
Pro Gln

atg aag
Met Lys

ttt
Phe

aac
Asn

gat
Asp

gag
Glu

agg
Arg

aag
Lys

tecc
Ser

cct
Pro

gat
Asp
135

gtg
Val

acce
Thr

ggt
Gly

ctt
Leu

cat
His
215

caa
Gln

Met Gln Tyr

Val Gln Val

Gly Tyr Val

OTHER INFORMATION: GlucON

gece
Ala

gaa
Glu

cte
Leu
40

gtg
Val

gge
Gly

aag
Lys

gca
Ala

999
Gly
120

ctyg
Leu

cag
Gln

ttt
Phe

ggt
Gly

aaa
Lys
200

tgce

Cys

gaa
Glu

Leu

Gln

Arg
185

Glu

Ile
170

Asp

Ser Lys Glu Tyr Asp Arg

155

160

Leu Thr Asn Val Ser Phe

Beta Bovine

ctyg
Leu

gac
Asp
25

gat
Asp

cte
Leu

tgt
Cys

ttc
Phe

cag
Gln
105

ttc
Phe

tgt
Cys

tgt
Cys

gece
Ala

gac
Asp
185

gag
Glu

cte
Leu

cag
Gln

ate
Ile
10

ttc
Phe

get
Ala

aaa
Lys

ctyg
Leu

ate
Ile
90

gge
Gly

aag
Lys

gtg
Val

tct
Ser

agc
Ser
170

agg
Arg

tgt
Cys

gag
Glu

cag
Gln

tge
Cys

aac
Asn

gac
Asp

gag
Glu

ate
Ile
75

cca
Pro

gge
Gly

gac
Asp

gac
Asp

gac
Asp
155

aag

Lys

agc
Ser

cag
Gln

gee
Ala

tte
Phe

ate
Ile

ate
Ile

cge
Arg

atg
Met

tgc
Cys

gga
Gly

ata
Ile

ttg
Leu

tgc
Cys
140

ctyg
Leu

ate
Ile

tac
Tyr

aaa
Lys

agg
Arg
220

cag
Gln

get
Ala

gtg
Val

999
Gly
45

gaa
Glu

ctyg
Leu

cge
Arg

gge
Gly

gag
Glu
125

aca
Thr

cte
Leu

cag
Gln

agc
Ser

cte
Leu
205

atg

Met

aag
Lys

gtg
Val

gece
Ala
30

aag
Lys

gece
Ala

tce
Ser

tgce
Cys

gag
Glu
110

cce
Pro

act
Thr

aag
Lys

gge
Gly

ttg
Leu
190

ctyg

Leu

gac
Asp

gaa
Glu

175

gece
Ala
15

gtg
Val

ttg
Leu

aat
Asn

cac
His

cac
His
95

gecg
Ala

atg
Met

gge
Gly

aag
Lys

cag
Gln
175

ctt
Leu

999
Gly

ttc
Phe

gat
Asp

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile
80

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

gtg
Val

cga
Arg

cag
Gln

cag
Gln

gece
Ala

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720
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-continued

106

225
ata

Ile

aga
Arg

ctt
Leu

gaa
Glu

cac
His
305

gag
Glu

Asn

<210>
<211>
<212>
<213>

<400>

Met
1
Ala
Ser
Gly
Arg
65

Lys

Tyr

Gln

Leu

145

Leu

Asp

Phe

Leu

ttg
Leu

gac
Asp

gag
Glu

ata
Ile
290

cta

Leu

tac
Tyr

gtt
Val

Gly

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Gln

Pro
210

gte
Val

ttc
Phe

gaa
Glu
275

atg
Met

999
Gly

gac
Asp

tct
Ser

Val

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Gln
195

Ser

atg
Met

tce
Ser
260

cte

Leu

cag
Gln

aaa
Lys

agg
Arg

ttc
Phe
340

PRT

SEQUENCE :

Lys

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Arg

Thr

tat
Tyr
245

agc
Ser

tat
Tyr

aag
Lys

tat
Tyr

tgt
Cys
325

ctyg
Leu

SEQ ID NO 64
LENGTH:
TYPE :
ORGANISM: Bos

350

64

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys
165
Gly

Gln

Pro

230

gag
Glu

act
Thr

999
Gly

caa
Gln

tac
Tyr
310

gee

Ala

atg
Met

gtg
Val

gge
Gly

cag
Gln

aac
Asn
295

ttc

Phe

tgg
Trp

aga
Arg

taurus

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Ser

Gln

Phe

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp

135

Val

Thr

Gly

Leu

His
215

cte
Leu

tgg
Trp

atg
Met
280

accec

Thr

aac
Asn

aca
Thr

cta
Leu

Ala

Glu

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

Lys

200

Cys

cag
Gln

tct
Ser
265

aat

Asn

aca
Thr

cte
Leu

gte
Val

aca
Thr
345

Leu

Asp

25

Asp

Leu

Cys

Phe

Gln

105

Phe

Cys

Cys

Ala

Asp
185

Glu

Leu

cac
His
250

gag
Glu

cgt
Arg

gecg
Ala

atg
Met

gtg
Val
330

ggt
Gly

Ile

10

Phe

Ala

Lys

Leu

Ile

90

Gly

Lys

Val

Ser

Ser
170
Arg

Cys

Glu

235
atc

Ile

ace
Thr

ctg
Leu

gga
Gly

cag
Gln
315

caa

Gln

tac
Tyr

Cys

Asn

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

Ser

Gln

Ala

tte
Phe

ate
Ile

cag
Gln

gac
Asp
300

tac

Tyr

gtg
Val

gte
Val

Ile

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys

140

Leu

Ile

Tyr

Lys

Arg
220

gge
Gly

ate
Ile

cca
Pro
285

acg

Thr

ctyg
Leu

caa
Gln

cgt
Arg

Ala

Val

Gly

45

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Ser

Leu
205

Met

att
Ile

gag
Glu
270

atc

Ile

ate
Ile

gag
Glu

ata
Ile

gac
Asp
350

Val

Ala

30

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

Leu
190

Leu

Asp

cte
Leu
255

gac

Asp

cag
Gln

gtt
Val

tce
Ser

cte
Leu
335

tga

Ala

15

Val

Leu

Asn

His

His

95

Ala

Met

Gly

Lys

Gln

175

Leu

Gly

Phe

240
acc

Thr

cte
Leu

aag
Lys

cce
Pro

aag
Lys
320

acg
Thr

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Arg

Gln

Gln

768

816

864

912

960

1008

1053
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107

-continued

108

Met

225

Ile

Arg

Leu

Glu

His

305

Glu

Asn

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Pro

Leu

Asp

Glu

Ile

290

Leu

Tyr

Val

Glu

Val

Phe

Glu

275

Met

Gly

Asp

Ser

Glu

Met

Ser

260

Leu

Gln

Lys

Arg

Phe
340

<400> SEQUENCE:

atg
Met

agc
Ser

cct
Pro

att
Ile
65

cac
His

agc
Ser

gat
Asp

gag
Glu

tat
Tyr
145

tgt
Cys

get
Ala

aca
Thr

agc
Ser

caa
Gln
50

atg
Met

gag
Glu

act
Thr

999
Gly

gaa
Glu
130

tac

Tyr

gece
Ala

aac
Asn

get
Ala

aat
Asn
35

tat
Tyr

caa
Gln

atg
Met

gge
Gly

cag
Gln
115

aat

Asn

ttg
Leu

tgg
Trp

aag
Lys

ctt
Leu
20

ttg
Leu

tgce
Cys

cca
Pro

cte
Leu

tgg
Trp
100

atg

Met

ttc
Phe

agc
Ser

aca
Thr

Met

Tyr

245

Ser

Tyr

Lys

Tyr

Cys

325

Leu

SEQ ID NO 65
LENGTH:
TYPE: DNA
ORGANISM: Sus
FEATURE:
NAME/KEY: CDS
LOCATION :

561

Lys

230

Glu

Thr

Gly

Gln

Tyr

310

Ala

Met

Gln Glu Gln Gln Phe Gln Lys Glu Asp
235

Val Leu Gln His Ile Phe Gly Ile Leu
250 255

Gly Trp Ser Glu Thr Ile Ile Glu Asp
265 270

Gln Met Asn Arg Leu Gln Pro Ile Gln
280 285

Asn Thr Thr Ala Gly Asp Thr Ile Val
295 300

Phe Asn Leu Met Gln Tyr Leu Glu Ser
315

Trp Thr Val Val Gln Val Gln Ile Leu
330 335

Arg Leu Thr Gly Tyr Val Arg Asp
345 350

scrofa

(1) ..(561)

65

tgc
Cys
5

tce

Ser

gca
Ala

cte
Leu

cca
Pro

cag
Gln

aat
Asn

gat
Asp

cece
Pro

att
Ile

gte
Val

ate
Ile

atg
Met

tgt
Cys

gaa
Glu

caa
Gln
70

cag
Gln

gaa
Glu

gac
Asp

agg
Arg

ctyg
Leu
150

gte
Val

OTHER INFORMATION: Porcine Interferon Beta

cte caa atc gct cte ctg atg tgt tte
Leu Gln Ile Ala Leu Leu Met Cys Phe
10 15

agc tat gat gtg ctt cga tac caa caa
Ser Tyr Asp Val Leu Arg Tyr Gln Gln
25 30

cag aag ctc ctg gga cag ttg cct ggg
Gln Lys Leu Leu Gly Gln Leu Pro Gly
40 45

gat agg atg aac ttt gag gtc cct gag
Asp Arg Met Asn Phe Glu Val Pro Glu
55 60

ttc cag aag gaa gat gca gta ttg att
Phe Gln Lys Glu Asp Ala Val Leu Ile
75

atc ttc gge att ctc aga aga aat tte
Ile Phe Gly Ile Leu Arg Arg Asn Phe

acc gtc att aag act atc ctt gtg gaa
Thr Val Ile Lys Thr Ile Leu Val Glu
105 110

ctg gag aca atc ctg gag gaa atc atg
Leu Glu Thr Ile Leu Glu Glu Ile Met
120 125

gga gac atg acc att ctt cac ctg aag
Gly Asp Met Thr Ile Leu His Leu Lys
135 140

cag tac ctg aag tcc aag gag tac aga
Gln Tyr Leu Lys Ser Lys Glu Tyr Arg
155

caa gtg gaa atc ctc agg aac ttt tct
Gln Val Glu Ile Leu Arg Asn Phe Ser

Ala
240

Thr

Leu

Lys

Pro

Lys

320

Thr

tce
Ser

agg
Arg

act
Thr

gag
Glu

ate
Ile
80

tct
Ser

ctt
Leu

gag
Glu

aaa
Lys

agc
Ser
160

ttc
Phe

48

96

144

192

240

288

336

384

432

480

528
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-continued

110

ctt aac aga ctt aca
Leu Asn Arg Leu Thr

<210>
<211>
<212>
<213>

<400>

180

PRT

SEQUENCE :

Met Ala Asn Lys

1

Thr

Ser

Pro

Ile

65

Ser

Asp

Glu

Tyr

145

Cys

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

atg
Met
1

gece
Ala

agc
Ser

gge
Gly

cgg

Thr

Ser

Gln

50

Met

Glu

Thr

Gly

Glu

130

Tyr

Ala

Asn

gga
Gly

aag
Lys

aac
Asn

aag
Lys
50

aaa

Ala

Asn

35

Tyr

Gln

Met

Gly

Gln

115

Asn

Leu

Trp

Arg

gte
Val

cce
Pro

ttc
Phe
35

aag
Lys

gct

Leu

20

Leu

Cys

Pro

Leu

Trp

100

Met

Phe

Ser

Thr

Leu
180

SEQUENCE :

aaa
Lys

ace
Thr
20

gecg
Ala

ctyg
Leu

gge

165

SEQ ID NO 66
LENGTH:
TYPE :
ORGANISM: Sus

186

66

Cys Ile

Ser Met

Ala Cys

Leu Glu

Pro Gln
70

Gln Gln
85

Asn Glu

Asp Asp

Pro Arg

Ile Leu
150

Val Val
165

Thr Asp

SEQ ID NO 67
LENGTH:
TYPE: DNA
ORGANISM: Sus
FEATURE:
NAME/KEY: CDS
LOCATION :

1059

scrofa

Leu

Ser

Gln

Asp

Phe

Ile

Thr

Leu

Gly

135

Gln

Gln

Tyr

scrofa

(1) ..(1059)

67

gtt ctg
Val Leu

gag aac
Glu Asn

acc acg
Thr Thr

ceg ctg
Pro Leu

tgc acc

ttt
Phe

aac
Asn

gat
Asp

gag
Glu
55

agg

Gln

Tyr

Lys

40

Arg

Gln

Phe

Val

Glu

120

Asp

Tyr

Val

Leu

OTHER INFORMATION: GLucON

gece
Ala

gaa
Glu

cte
Leu
40

gtg
Val

gge

185

Ile

Asp

25

Leu

Met

Lys

Gly

Ile

105

Thr

Met

Leu

Glu

Arg
185

170

Ala

10

Val

Leu

Asn

Glu

Ile

90

Lys

Ile

Thr

Lys

Ile

170

Asn

gat tac ctc cgg aac tga
Asp Tyr Leu Arg Asn

Leu

Leu

Gly

Phe

Asp

75

Leu

Thr

Leu

Ile

Ser

155

Leu

Leu

Arg

Gln

Glu

60

Ala

Arg

Ile

Glu

Leu

140

Lys

Arg

Beta porcine

ctyg
Leu

gac
Asp
25

gat
Asp

cte
Leu

tgt

ate
Ile
10

ttc
Phe

get
Ala

aaa
Lys

ctyg

tge
Cys

aac
Asn

gac
Asp

gag
Glu

atc

ate
Ile

ate
Ile

cge
Arg

atg
Met
60

tge

Met

Tyr

Leu

45

Val

Val

Arg

Leu

Glu

125

His

Glu

Asn

get
Ala

gtg
Val

999
Gly
45

gaa
Glu

ctyg

Cys

Gln

30

Pro

Pro

Leu

Asn

Val

110

Ile

Leu

Tyr

Phe

gtg
Val

gece
Ala
30

aag
Lys

gece
Ala

tce

175

Phe

15

Gln

Gly

Glu

Ile

Phe

95

Glu

Met

Lys

Arg

Ser
175

gece
Ala
15

gtg
Val

ttg
Leu

aat
Asn

cac

Ser

Arg

Thr

Glu

Ile

80

Ser

Leu

Glu

Lys

Ser

160

Phe

gag
Glu

gece
Ala

cce
Pro

gece
Ala

atc

561

48

96

144

192

240
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112

-continued
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile
65 70 75 80
aag tgc acg ccc aag atg aag aag ttc atc cca gga cgc tgce cac acc 288
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr
85 90 95
tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110
gtc gac att cct gag att cct ggg ttc aag gac ttg gag ccc atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125
cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140
ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160
ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175
gac aag atc aag ggg gcc ggt ggt gac ggg ccc atg age tat gat gtg 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Met Ser Tyr Asp Val
180 185 190
ctt cga tac caa caa agg agc agc aat ttg gea tgt cag aag ctc ctg 624
Leu Arg Tyr Gln Gln Arg Ser Ser Asn Leu Ala Cys Gln Lys Leu Leu
195 200 205
gga cag ttg cct ggg act cct caa tat tgc ctc gaa gat agg atg aac 672
Gly Gln Leu Pro Gly Thr Pro Gln Tyr Cys Leu Glu Asp Arg Met Asn
210 215 220
ttt gag gtc cct gag gag att atg caa cca cca caa ttc cag aag gaa 720
Phe Glu Val Pro Glu Glu Ile Met Gln Pro Pro Gln Phe Gln Lys Glu
225 230 235 240
gat gca gta ttg att atc cac gag atg ctc cag cag atc ttc ggc att 768
Asp Ala Val Leu Ile Ile His Glu Met Leu Gln Gln Ile Phe Gly Ile
245 250 255
ctc aga aga aat ttc tct age act ggc tgg aat gaa acc gtc att aag 816
Leu Arg Arg Asn Phe Ser Ser Thr Gly Trp Asn Glu Thr Val Ile Lys
260 265 270
act atc ctt gtg gaa ctt gat ggg cag atg gat gac ctg gag aca atc 864
Thr Ile Leu Val Glu Leu Asp Gly Gln Met Asp Asp Leu Glu Thr Ile
275 280 285
ctg gag gaa atc atg gag gag gaa aat ttc ccc agg gga gac atg acc 912
Leu Glu Glu Ile Met Glu Glu Glu Asn Phe Pro Arg Gly Asp Met Thr
290 295 300
att ctt cac ctg aag aaa tat tac ttg agc att ctg cag tac ctg aag 960
Ile Leu His Leu Lys Lys Tyr Tyr Leu Ser Ile Leu Gln Tyr Leu Lys
305 310 315 320
tce aag gag tac aga agc tgt gcc tgg aca gtc gtc caa gtg gaa atc 1008
Ser Lys Glu Tyr Arg Ser Cys Ala Trp Thr Val Val Gln Val Glu Ile
325 330 335
ctc agg aac ttt tct tte ctt aac aga ctt aca gat tac ctc cgg aac 1056
Leu Arg Asn Phe Ser Phe Leu Asn Arg Leu Thr Asp Tyr Leu Arg Asn
340 345 350
tga 1059

<210> SEQ ID NO 68

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Sus scrofa

PRT

352
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113 114

-continued

<400> SEQUENCE: 68

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro
35 40 45

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala
50 55 60

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile
65 70 75 80

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr
85 90 95

Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125

Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Met Ser Tyr Asp Val
180 185 190

Leu Arg Tyr Gln Gln Arg Ser Ser Asn Leu Ala Cys Gln Lys Leu Leu
195 200 205

Gly Gln Leu Pro Gly Thr Pro Gln Tyr Cys Leu Glu Asp Arg Met Asn
210 215 220

Phe Glu Val Pro Glu Glu Ile Met Gln Pro Pro Gln Phe Gln Lys Glu
225 230 235 240

Asp Ala Val Leu Ile Ile His Glu Met Leu Gln Gln Ile Phe Gly Ile
245 250 255

Leu Arg Arg Asn Phe Ser Ser Thr Gly Trp Asn Glu Thr Val Ile Lys
260 265 270

Thr Ile Leu Val Glu Leu Asp Gly Gln Met Asp Asp Leu Glu Thr Ile
275 280 285

Leu Glu Glu Ile Met Glu Glu Glu Asn Phe Pro Arg Gly Asp Met Thr
290 295 300

Ile Leu His Leu Lys Lys Tyr Tyr Leu Ser Ile Leu Gln Tyr Leu Lys
305 310 315 320

Ser Lys Glu Tyr Arg Ser Cys Ala Trp Thr Val Val Gln Val Glu Ile
325 330 335

Leu Arg Asn Phe Ser Phe Leu Asn Arg Leu Thr Asp Tyr Leu Arg Asn
340 345 350

<210> SEQ ID NO 69

<211> LENGTH: 1062

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(1062)

<223> OTHER INFORMATION: SGLucON Beta porcine

<400> SEQUENCE: 69
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115

-continued

116

atg
Met

gece
Ala

agc
Ser

gge
Gly

cgg
Arg
65

Lys

tac
Tyr

gte
Val

cag
Gln

cte
Leu
145

ctyg
Leu

gac
Asp

gtg
Val

ctyg
Leu

aac
Asn
225

gaa
Glu

gga
Gly

aag
Lys

aac
Asn

aag
Lys
50

aaa
Lys

tgce
Cys

gaa
Glu

gat
Asp

ttc
Phe
130

aaa
Lys

ccg
Pro

aag
Lys

ctt
Leu

gga
Gly
210

ttt
Phe

gat
Asp

cte
Leu

act
Thr

ctyg
Leu
290

att
Ile

gte
Val

cce
Pro

ttt
Phe
35

aag
Lys

get
Ala

acg
Thr

gge
Gly

att
Ile
115

ate
Ile

999
Gly

caa
Gln

ate
Ile

cga
Arg
195

cag
Gln

gag
Glu

gca
Ala

aga
Arg

ate
Ile
275

gag
Glu

ctt
Leu

aaa
Lys

ace
Thr
20

gecg
Ala

ctyg
Leu

gge
Gly

cce
Pro

gac
Asp
100

cct
Pro

gca
Ala

ctt
Leu

cge
Arg

aag
Lys
180

tac
Tyr

ttg
Leu

gte
Val

gta
Val

aga
Arg
260

ctt

Leu

gaa
Glu

cac
His

gtt
Val

gag
Glu

acce
Thr

ceg
Pro

tgc
Cys

aag
Lys
85

aaa
Lys

gag
Glu

cag
Gln

gece
Ala

tgt
Cys
165

999
Gly

caa
Gln

cct
Pro

cct
Pro

ttg
Leu
245

aat

Asn

gtg
Val

ate
Ile

ctyg
Leu

ctyg
Leu

aac
Asn

acg
Thr

ctyg
Leu

acce
Thr
70

atg
Met

gag
Glu

att
Ile

gte
Val

aac
Asn
150

gecg
Ala

gece
Ala

caa
Gln

999
Gly

gag
Glu
230

att

Ile

tte
Phe

gaa
Glu

atg
Met

aag
Lys

ttt gec ctg atc tge ate get gtg gee
Phe Ala Leu Ile Cys Ile Ala Val Ala
10 15

aac gaa gac ttc aac atc gtg gee gtg
Asn Glu Asp Phe Asn Ile Val Ala Val
25 30

gat ctc gat gct gac cga ggg aag ttg
Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

gag gtg ctc aaa gag atg gaa gcc aat
Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

agg ggc tgt ctg atc tge ctg tec cac
Arg Gly Cys Leu Ile Cys Leu Ser His
75

aag aag tgg ctc cca gga cgc tge cac
Lys Lys Trp Leu Pro Gly Arg Cys His
90 95

tce gea cag ggce gge ata ggce gag gcg
Ser Ala Gln Gly Gly Ile Gly Glu Ala
105 110

cct ggg tte aag gac ttg gag cca atg
Pro Gly Phe Lys Asp Leu Glu Pro Met
120 125

gat ctg tgt gtg gac tgc aca act ggc
Asp Leu Cys Val Asp Cys Thr Thr Gly
135 140

gtg cag tgt tct gac ctg ctc aag aag
Val Gln Cys Ser Asp Leu Leu Lys Lys
155

acc ttt gee age aag atc cag ggc cag
Thr Phe Ala Ser Lys Ile Gln Gly Gln
170 175

ggt ggt gac ggg ccc ggg atg agce tat
Gly Gly Asp Gly Pro Gly Met Ser Tyr
185 190

agg agc agce aat ttg gca tgt cag aag
Arg Ser Ser Asn Leu Ala Cys Gln Lys
200 205

act cct caa tat tgc cte gaa gat agg
Thr Pro Gln Tyr Cys Leu Glu Asp Arg
215 220

gag att atg caa cca cca caa ttc cag
Glu Ile Met Gln Pro Pro Gln Phe Gln
235

atc cac gag atg cte cag cag atc tte
Ile His Glu Met Leu Gln Gln Ile Phe
250 255

tet age act gge tgg aat gaa acc gte
Ser Ser Thr Gly Trp Asn Glu Thr Val
265 270

ctt gat ggg cag atg gat gac ctg gag
Leu Asp Gly Gln Met Asp Asp Leu Glu
280 285

gag gag gaa aat ttc ccc agg gga gac
Glu Glu Glu Asn Phe Pro Arg Gly Asp
295 300

aaa tat tac ttg agc att ctg cag tac
Lys Tyr Tyr Leu Ser Ile Leu Gln Tyr

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile
80

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

gtg
Val

gat
Asp

cte
Leu

atg
Met

aag
Lys
240

gge
Gly

att
Ile

aca
Thr

atg
Met

ctyg
Leu

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960
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-continued

118

305

aag
Lys

tce
Ser

cte
Leu

tga

aag
Lys

agg
Arg

gag
Glu

aac
Asn
340

tac
Tyr
325

ttt
Phe

<210> SEQ ID NO 70

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln
Leu
145

Leu

Asp

Leu

Asn

225

Glu

Ile

Lys

Ile

Thr

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Leu

Gly

210

Phe

Asp

Leu

Thr

Leu
290

Ile

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Arg

195

Gln

Glu

Ala

Arg

Ile
275

Glu

Leu

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Tyr

Leu

Val

Val

Arg
260
Leu

Glu

His

353

Sus
70

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Gln

Pro

Pro

Leu

245

Asn

Val

Ile

Leu

310
aga

Arg

tct
Ser

agc
Ser

tte
Phe

scrofa

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Gln

Gly

Glu

230

Ile

Phe

Glu

Met

Lys

Phe

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp

135

Val

Thr

Gly

Arg

Thr

215

Glu

Ile

Ser

Leu

Glu
295

Lys

tgt
Cys

ctt
Leu

Ala

Glu

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

Ser

200

Pro

Ile

His

Ser

Asp
280

Glu

Tyr

gece
Ala

aac
Asn
345

Leu

Asp

Asp

Leu

Cys

Trp

Gln

105

Phe

Cys

Cys

Ala

Asp

185

Ser

Gln

Met

Glu

Thr
265
Gly

Glu

Tyr

tgg
Trp
330

aga
Arg

Ile

10

Phe

Ala

Lys

Leu

Leu

90

Gly

Lys

Val

Ser

Ser

170

Gly

Asn

Tyr

Gln

Met

250

Gly

Gln

Asn

Leu

315
aca

Thr

ctt
Leu

Cys

Asn

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

Pro

Leu

Cys

Pro

235

Leu

Trp

Met

Phe

Ser

gte
Val

aca
Thr

Ile

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys

140

Leu

Ile

Gly

Ala

Leu

220

Pro

Gln

Asn

Asp

Pro
300

Ile

gte
Val

gat
Asp

Ala

Val

Gly

45

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Met

Cys

205

Glu

Gln

Gln

Glu

Asp
285

Arg

Leu

caa
Gln

tac
Tyr
350

Val

Ala

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

Ser

190

Gln

Asp

Phe

Ile

Thr
270
Leu

Gly

Gln

gtg
Val
335

cte
Leu

Ala

15

Val

Leu

Asn

His

His

Ala

Met

Gly

Lys

Gln

175

Tyr

Lys

Arg

Gln

Phe

255

Val

Glu

Asp

Tyr

320
gaa

Glu

cgg
Arg

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Asp

Leu

Met

Lys

240

Gly

Ile

Thr

Met

Leu

1008

1056

1062
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-continued

120

305

Lys

Ile

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

atg
Met
1

ggt
Gly

Asn

gga
Gly

aag
Lys

gat
Asp

caa
Gln

cca
Pro
145

ggt
Gly

<210>
<211>
<212>
<213>

<400>

310

315

320

Ser Lys Glu Tyr Arg Ser Cys Ala Trp Thr Val Val Gln Val Glu

325

330

335

Leu Arg Asn Phe Ser Phe Leu Asn Arg Leu Thr Asp Tyr Leu Arg

aaa
Lys

tct
Ser

ctt
Leu

act
Thr
50

aaa
Lys

aac
Asn

gaa
Glu

gac
Asp

cge
Arg
130

gca

Ala

cga
Arg

tat
Tyr

ctt
Leu

aag
Lys
35

ctt
Leu

ata
Ile

ttt
Phe

gac
Asp

ttc
Phe
115

aaa

Lys

get
Ala

aga
Arg

340

SEQUENCE :

aca
Thr

gge
Gly
20

aaa

Lys

ttc
Phe

atg
Met

aaa
Lys

atg
Met
100

gaa
Glu

gca
Ala

aaa
Lys

gca
Ala

PRT

SEQUENCE :

SEQ ID NO 71
LENGTH:
TYPE: DNA
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: CDS
LOCATION:

501

(1) ..(501)

71

agt tat
Ser Tyr

tgt tac
Cys Tyr

tat ttt
Tyr Phe

tta ggc
Leu Gly

cag agc
Gln Ser
70

gat gac
Asp Asp
85

aat gtc
Asn Val

aag ctg
Lys Leu

ata cat
Ile His

aca ggg
Thr Gly
150

tcec cag
Ser Gln
165

SEQ ID NO 72
LENGTH:
TYPE :
ORGANISM: Homo sapiens

166

72

ate
Ile

tgc
Cys

aat
Asn

att
Ile

caa
Gln

cag
Gln

aag
Lys

act
Thr

gaa
Glu
135

aag
Lys

taa

ttg
Leu

cag
Gln

gca
Ala
40

ttg
Leu

att
Ile

agc
Ser

ttt
Phe

aat
Asn
120

cte

Leu

cga
Arg

345

get
Ala

gac
Asp
25

ggt
Gly

aag
Lys

gte
Val

ate
Ile

ttc
Phe
105

tat

Tyr

ate
Ile

aaa
Lys

ttt
Phe
10

cca
Pro

cat
His

aat
Asn

tce
Ser

caa
Gln
90

aat

Asn

tcg
Ser

caa
Gln

agg
Arg

cag
Gln

tat
Tyr

tca
Ser

tgg
Trp

ttt
Phe
75

aag
Lys

agc
Ser

gta
Val

gtg
Val

agt
Ser
155

OTHER INFORMATION: Human Interferon Gamma

cte
Leu

gta
Val

gat
Asp

aaa
Lys
60

tac
Tyr

agt
Ser

aac
Asn

act
Thr

atg
Met
140

cag
Gln

350

tgce atc
Cys Ile

aaa gaa
Lys Glu
30

gta gcg
Val Ala
45

gag gag
Glu Glu

ttc aaa
Phe Lys

gtg gag
Val Glu

aaa aag
Lys Lys
110

gac ttg
Asp Leu
125

gct gaa
Ala Glu

atg ctg
Met Leu

gtt
Val

gca
Ala

gat
Asp

agt
Ser

ctt
Leu

ace
Thr
95

aaa

Lys

aat
Asn

ctyg
Leu

ttt
Phe

ttg
Leu

gaa
Glu

aat
Asn

gac
Asp

ttt
Phe
80

ate
Ile

cga
Arg

gte
Val

tcg
Ser

cga
Arg
160

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gln Leu Cys Ile Val Leu

1

5

10

15

Gly Ser Leu Gly Cys Tyr Cys Gln Asp Pro Tyr Val Lys Glu Ala Glu

20

25

30

48

96

144

192

240

288

336

384

432

480

501



US 10,435,695 B2

121

-continued

122

Asn

Gly

Arg

65

Lys

Lys

Asp

Gln

Pro

145

Gly

Leu Lys Lys Tyr Phe Asn Ala Gly His Ser
35 40

Thr Leu Phe Leu Gly Ile Leu Lys Asn Trp
50 55

Lys Ile Met Gln Ser Gln Ile Val Ser Phe
70 75

Asn Phe Lys Asp Asp Gln Ser Ile Gln Lys
85 90

Glu Asp Met Asn Val Lys Phe Phe Asn Ser
100 105

Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val
115 120

Arg Lys Ala Ile His Glu Leu Ile Gln Val
130 135

Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser
150 155

Arg Arg Ala Ser Gln
165

<210> SEQ ID NO 73

<211> LENGTH: 987

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(987)

<223> OTHER INFORMATION: Human GlucON Gamma

<400> SEQUENCE: 73

atg
Met
1

gece
Ala

agc
Ser

gge
Gly

cgg
Arg

aag
Lys

tac
Tyr

gte
Val

cag
Gln

cte
Leu
145

gga gtc aaa gtt ctg ttt gce ctg ate tgce
Gly Val Lys Val Leu Phe Ala Leu Ile Cys
5 10

aag ccc acc gag aac aac gaa gac ttc aac
Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn
20 25

aac ttc geg acc acg gat ctc gat gct gac
Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp
35 40

aag aag ctg ccg ctg gag gtg ctc aaa gag
Lys Lys Leu Pro Leu Glu Val Leu Lys Glu
50 55

aaa gct gge tgce acc agg ggc tgt ctg atce
Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile
70 75

tgc acg ccc aag atg aag aag ttc atc cca
Cys Thr Pro Lys Met Lys Lys Phe Ile Pro
85 90

gaa ggc gac aaa gag tcc gca cag ggce ggc
Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly
100 105

gac att cct gag att cct ggg ttc aag gac
Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp
115 120

tte atc geca cag gtc gat ctg tgt gtg gac
Phe Ile Ala Gln Val Asp Leu Cys Val Asp
130 135

aaa ggg ctt gcc aac gtg cag tgt tct gac
Lys Gly Leu Ala Asn Val Gln Cys Ser Asp
150 155

Asp
Lys
60

Tyr

Ser

Asn

Thr

Met

140

Gln

ate
Ile

ate
Ile

cge
Arg

atg
Met
60

tgc
Cys

gga
Gly

ata
Ile

ttg
Leu

tgc
Cys
140

ctyg
Leu

Val
45

Glu

Phe

Val

Lys

Asp

125

Ala

Met

get
Ala

gtg
Val

999
Gly
45

gaa
Glu

ctyg
Leu

cge
Arg

gge
Gly

gag
Glu
125

aca

Thr

cte
Leu

Ala

Glu

Lys

Glu

Lys
110

Leu

Glu

Leu

gtg
Val

gece
Ala
30

aag
Lys

gece
Ala

tce
Ser

tgce
Cys

gag
Glu
110

cccC

Pro

act
Thr

aag
Lys

Asp

Ser

Leu

Thr
95

Lys

Asn

Leu

Phe

gece
Ala
15

gtg
Val

ttg
Leu

aat
Asn

cac
His

cac
His
95

gcg
Ala

atg
Met

gge
Gly

aag
Lys

Asn

Asp

Phe

80

Ile

Arg

Val

Ser

Arg
160

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

48

96

144

192

240

288

336

384

432

480
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123

-continued

124

ctyg
Leu

gac
Asp

gca
Ala

gat
Asp

agt
Ser
225

ctt

Leu

acce
Thr

Asn

ctyg
Leu
305

ttt
Phe

ccg
Pro

aag
Lys

gaa
Glu

aat
Asn
210

gac
Asp

ttt
Phe

ate
Ile

cga
Arg

gte
Val
290

teg

Ser

cga
Arg

caa
Gln

ate
Ile

aac
Asn
195

gga
Gly

aga
Arg

aaa
Lys

aag
Lys

gat
Asp
275

caa

Gln

cca
Pro

ggt
Gly

cge
Arg

aag
Lys
180

ctt
Leu

act
Thr

aaa
Lys

aac
Asn

gaa
Glu
260

gac

Asp

cge
Arg

gca
Ala

cga
Arg

tgt
Cys
165

999
Gly

aag
Lys

ctt
Leu

ata
Ile

ttt
Phe
245

gac
Asp

tte
Phe

aaa
Lys

get
Ala

aga
Arg
325

<210> SEQ ID NO 74

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe
130

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile
115

Ile

Thr

20

Ala

Leu

Gly

Pro

Asp
100

Pro

Ala

328

gecg
Ala

gece
Ala

aaa
Lys

tte
Phe

atg
Met
230

aaa
Lys

atg
Met

gaa
Glu

gca
Ala

aaa
Lys
310

gca
Ala

acc ttt gee age aag atc cag ggc cag
Thr Phe Ala Ser Lys Ile Gln Gly Gln
170 175

ggt ggt gac cag gac cca tat gta aaa
Gly Gly Asp Gln Asp Pro Tyr Val Lys
185 190

tat ttt aat gca ggt cat tca gat gta
Tyr Phe Asn Ala Gly His Ser Asp Val
200 205

tta ggc att ttg aag aat tgg aaa gag
Leu Gly Ile Leu Lys Asn Trp Lys Glu
215 220

cag agc caa att gtc tee ttt tac tte
Gln Ser Gln Ile Val Ser Phe Tyr Phe
235

gat gac cag agc atc caa aag agt gtg
Asp Asp Gln Ser Ile Gln Lys Ser Val
250 255

aat gtc aag ttt ttc aat agc aac aaa
Asn Val Lys Phe Phe Asn Ser Asn Lys
265 270

aag ctg act aat tat tcg gta act gac
Lys Leu Thr Asn Tyr Ser Val Thr Asp
280 285

ata cat gaa ctc atc caa gtg atg get
Ile His Glu Leu Ile Gln Val Met Ala
295 300

aca ggg aag cga aaa agg agt cag atg
Thr Gly Lys Arg Lys Arg Ser Gln Met
315

tcec cag taa
Ser Gln

Homo sapiens

74

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Phe Ala Leu Ile Cys Ile Ala Val Ala
10 15

Asn Glu Asp Phe Asn Ile Val Ala Val
25 30

Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

Arg Gly Cys Leu Ile Cys Leu Ser His
75

Lys Lys Phe Ile Pro Gly Arg Cys His
90 95

Ser Ala Gln Gly Gly Ile Gly Glu Ala
105 110

Pro Gly Phe Lys Asp Leu Glu Pro Met
120 125

Asp Leu Cys Val Asp Cys Thr Thr Gly
135 140

gtg
Val

gaa
Glu

gecg
Ala

gag
Glu

aaa
Lys
240

gag
Glu

aag
Lys

ttg
Leu

gaa
Glu

ctyg
Leu
320

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

528

576

624

672

720

768

816

864

912

960

987
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125

-continued

126

Leu

145

Leu

Asp

Ala

Asp

Ser

225

Leu

Thr

Lys

Asn

Leu

305

Phe

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

Lys

Pro

Lys

Glu

Asn

210

Asp

Phe

Ile

Arg

Val

290

Ser

Arg

Gly

Gln

Ile

Asn

195

Gly

Arg

Lys

Lys

Asp

275

Gln

Pro

Gly

Leu

Arg

Lys

180

Leu

Thr

Lys

Asn

Glu

260

Asp

Arg

Ala

Arg

<400> SEQUENCE:

atg
Met
1

ggt
Gly

aac
Asn

999
Gly

Lys
65

gaa
Glu

Lys

gag
Glu

aaa
Lys

ttt
Phe

tta
Leu

cct
Pro
50

aaa

Lys

aac
Asn

caa
Gln

gac
Asp

tat
Tyr

tct
Ser

aag
Lys
35

cte

Leu

att
Ile

cte
Leu

gac
Asp

ttc
Phe

aca
Thr

ggt
Gly
20

gag
Glu

ttc
Phe

att
Ile

aaa
Lys

atg
Met
100

aaa
Lys

Ala

Cys

165

Gly

Lys

Leu

Ile

Phe

245

Asp

Phe

Lys

Ala

Arg
325

SEQ ID NO 75
LENGTH:
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

501

Asn

150

Ala

Ala

Lys

Phe

Met

230

Lys

Met

Glu

Ala

Lys

310

Ala

Val Gln Cys Ser Asp Leu Leu Lys Lys
155

Thr Phe Ala Ser Lys Ile Gln Gly Gln
170 175

Gly Gly Asp Gln Asp Pro Tyr Val Lys
185 190

Tyr Phe Asn Ala Gly His Ser Asp Val
200 205

Leu Gly Ile Leu Lys Asn Trp Lys Glu
215 220

Gln Ser Gln Ile Val Ser Phe Tyr Phe
235

Asp Asp Gln Ser Ile Gln Lys Ser Val
250 255

Asn Val Lys Phe Phe Asn Ser Asn Lys
265 270

Lys Leu Thr Asn Tyr Ser Val Thr Asp
280 285

Ile His Glu Leu Ile Gln Val Met Ala
295 300

Thr Gly Lys Arg Lys Arg Ser Gln Met
315

Ser Gln

taurus

(1) ..(501)

75
age

Ser

tct
Ser

tat
Tyr

tca
Ser

cag
Gln

gat
Asp

ttt
Phe

aag
Lys

OTHER INFORMATION:

tat
Tyr

tat
Tyr

ttt
Phe

gaa
Glu

agc
Ser
70

aac

Asn

cag
Gln

ctyg
Leu

75)Bovine Interferon Gamma

tte tta get tta ctg cte tgt ggg ctt
Phe Leu Ala Leu Leu Leu Cys Gly Leu
10 15

gge cag ggc caa ttt ttt aga gaa ata
Gly Gln Gly Gln Phe Phe Arg Glu Ile
25 30

aat gca agt agc cca gat gta gct aag
Asn Ala Ser Ser Pro Asp Val Ala Lys

att ttg aag aat tgg aaa gat gaa agt
Ile Leu Lys Asn Trp Lys Asp Glu Ser
55 60

caa att gtc tce tte tac ttc aaa cte
Gln Ile Val Ser Phe Tyr Phe Lys Leu
75

cag gtc att caa agg agc atg gat atc
Gln Val Ile Gln Arg Ser Met Asp Ile
90 95

aag ttc ttg aat ggc age tct gag aaa
Lys Phe Leu Asn Gly Ser Ser Glu Lys
105 110

att caa att ccg gtg gat gat ctg cag
Ile Gln Ile Pro Val Asp Asp Leu Gln

Trp

160

Val

Glu

Ala

Glu

Lys

240

Glu

Lys

Leu

Glu

Leu
320

ttg
Leu

gaa
Glu

ggt
Gly

gac
Asp

ttt
Phe
80

atc

Ile

ctyg
Leu

ate
Ile

48

96

144

192

240

288

336

384
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-continued

128

cag
Gln

cca
Pro
145

gge
Gly

<210>
<211>
<212>
<213>

<400>

Met

1

Gly

Asn

Gly

Lys

65

Glu

Lys

Glu

Gln

Pro

145

Gly

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

atg
Met
1

gee

Ala

agc
Ser

cge
Arg
130

aaa

Lys

cgg
Arg

Lys

Phe

Leu

Pro

50

Lys

Asn

Gln

Asp

Arg

130

Lys

Arg

gga
Gly

aag
Lys

aac
Asn

115
aaa

Lys

tct
Ser

aga
Arg

Tyr

Ser

Lys

35

Leu

Ile

Leu

Asp

Phe

115

Lys

Ser

Arg

gte
Val

cce
Pro

ttc
Phe
35

gcc ata
Ala Ile

aac ctc
Asn Leu

gca tca
Ala Ser
165

SEQ ID NO 76
LENGTH: 166

TYPE :
ORGANISM: Bos

PRT

SEQUENCE: 76

Thr Ser

Gly Ser

20

Glu Tyr

Phe Ser

Ile Gln

Lys Asp

85

Met Phe

100

Lys Lys

Ala Ile

Asn Leu

Ala Ser
165

SEQ ID NO 77
LENGTH: 993
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

SEQUENCE: 77

aaa gtt
Lys Val
5

acc gag
Thr Glu
20

gcg acc
Ala Thr

aat
Asn

aga
Arg
150

acg
Thr

gaa
Glu
135

aag
Lys

taa

taurus

Tyr

Tyr

Phe

Glu

Ser

Asn

Gln

Leu

Asn

Arg

150

Thr

Phe

Gly

Asn

Ile

55

Gln

Gln

Lys

Ile

Glu

135

Lys

taurus

ctyg
Leu

aac
Asn

acg
Thr

(1) .. (993)
OTHER INFORMATION: Bovine

ttt
Phe

aac
Asn

gat
Asp

120

cte
Leu

cgg
Arg

Leu

Gln

Ala

40

Leu

Ile

Val

Phe

Gln

120

Leu

Arg

gece
Ala

gaa
Glu

cte
Leu
40

ate
Ile

aag
Lys

Ala

Gly

25

Ser

Lys

Val

Ile

Leu

105

Ile

Ile

Lys

aaa
Lys

aga
Arg

Leu

10

Gln

Ser

Asn

Ser

Gln

90

Asn

Pro

Lys

Arg

gtg
Val

agt
Ser
155

Leu

Phe

Pro

Trp

Phe

75

Arg

Gly

Val

Val

Ser
155

atg
Met
140

cag
Gln

Leu

Phe

Asp

Lys

60

Tyr

Ser

Ser

Asp

Met

140

Gln

GlucON Gamma

ctyg
Leu

gac
Asp
25

gat
Asp

ate
Ile
10

ttec

Phe

get
Ala

tge
Cys

aac
Asn

gac
Asp

ate
Ile

ate
Ile

cge
Arg

125
aat

Asn

aat
Asn

Cys

Arg

Val

45

Asp

Phe

Met

Ser

Asp

125

Asn

Asn

get
Ala

gtg
Val

999
Gly
45

gac
Asp

cte
Leu

Gly

Glu

30

Ala

Glu

Lys

Asp

Glu

110

Leu

Asp

Leu

gtg
Val

gece
Ala
30

aag
Lys

ctyg
Leu

ttt
Phe

Leu

15

Ile

Lys

Ser

Leu

Ile

95

Lys

Gln

Leu

Phe

gece
Ala
15

gtg
Val

ttg
Leu

tca
Ser

cga
Arg
160

Leu

Glu

Gly

Asp

Phe

80

Ile

Leu

Ile

Ser

Arg
160

gag
Glu

gece
Ala

cce
Pro

432

480

501

48

96

144



129

US 10,435,695 B2

-continued

130

gge

tac
Tyr

gtt
Val

cag
Gln

cte
Leu
145

ctyg

Leu

gac
Asp

aga
Arg

gta
Val

gat
Asp
225

tte
Phe

atg
Met

tct
Ser

gat
Asp

Asn
305

Asn

<210>
<211>
<212>
<213>

<400>

aag
Lys
50

aaa
Lys

tgce
Cys

gaa
Glu

gac
Asp

ttc
Phe
130

aaa
Lys

ccg
Pro

aag
Lys

gaa
Glu

get
Ala
210

gaa
Glu

aaa
Lys

gat
Asp

gag
Glu

cte
Leu
290

gac

Asp

cte
Leu

aag
Lys

get
Ala

acg
Thr

gge
Gly

att
Ile
115

ate
Ile

999
Gly

caa
Gln

ate
Ile

ata
Ile
195

aag
Lys

agt
Ser

cte
Leu

ata
Ile

aaa
Lys
275

cag

Gln

ctyg
Leu

ttt
Phe

ctyg
Leu

gge
Gly

cce
Pro

gac
Asp
100

cct
Pro

gca
Ala

ctt
Leu

cge
Arg

aag
Lys
180

gaa

Glu

ggt
Gly

gac
Asp

ttt
Phe

ate
Ile
260

ctyg
Leu

ate
Ile

tca
Ser

cga
Arg

PRT

SEQUENCE :

ceg
Pro

tgc
Cys

aag
Lys
85

aaa
Lys

gag
Glu

cag
Gln

gece
Ala

tgt
Cys
165

999
Gly

aac
Asn

999
Gly

aaa
Lys

gaa
Glu
245

aag
Lys

gag
Glu

cag
Gln

cca
Pro

gge
Gly
325

SEQ ID NO 78
LENGTH:
TYPE :
ORGANISM: Bos

330

78

ctyg
Leu

acce
Thr
70

atg
Met

gag
Glu

att
Ile

gte
Val

aac
Asn
150

gecg
Ala

gece
Ala

tta
Leu

cct
Pro

aaa
Lys
230

aac
Asn

caa
Gln

gac
Asp

cge
Arg

aaa
Lys
310

cgg
Arg

gag
Glu

agg
Arg

aag
Lys

tecc
Ser

cct
Pro

gat
Asp
135

gtg
Val

acce
Thr

ggt
Gly

aag
Lys

cte
Leu
215

att
Ile

cte
Leu

gac
Asp

tte
Phe

aaa
Lys
295

tct
Ser

aga
Arg

taurus

gtg
Val

gge
Gly

aag
Lys

gca
Ala

999
Gly
120

ctyg
Leu

cag
Gln

ttt
Phe

ggt
Gly

gag
Glu
200

ttc
Phe

att
Ile

aaa
Lys

atg
Met

aaa
Lys
280

gce

Ala

aac
Asn

gca
Ala

cte
Leu

tgt
Cys

ttc
Phe

cag
Gln
105

ttc
Phe

tgt
Cys

tgt
Cys

gece
Ala

gac
Asp
185

tat
Tyr

tca
Ser

cag
Gln

gat
Asp

ttt
Phe
265

aag

Lys

ata
Ile

cte
Leu

tca
Ser

aaa
Lys

ctyg
Leu

ate
Ile
90

gge
Gly

aag
Lys

gtg
Val

tct
Ser

agc
Ser
170

999
Gly

ttt
Phe

gaa
Glu

agc
Ser

aac
Asn
250

cag
Gln

ctyg
Leu

aat
Asn

aga
Arg

acg
Thr
330

gag
Glu

ate
Ile
75

cca
Pro

gge
Gly

gac
Asp

gac
Asp

gac
Asp
155

aag
Lys

cce
Pro

aat
Asn

att
Ile

caa
Gln
235

cag

Gln

aag
Lys

att
Ile

gaa
Glu

aag
Lys
315

taa

atg
Met
60

tgc
Cys

gga
Gly

ata
Ile

ttg
Leu

tgc
Cys
140

ctyg
Leu

ate
Ile

cag
Gln

gca
Ala

ttg
Leu
220

att
Ile

gte
Val

tte
Phe

caa
Gln

cte
Leu
300

cgg
Arg

gaa
Glu

ctyg
Leu

cge
Arg

gge
Gly

gag
Glu
125

aca
Thr

cte
Leu

cag
Gln

gge
Gly

agt
Ser
205

aag
Lys

gte
Val

att
Ile

ttg
Leu

att
Ile
285

atc

Ile

aag
Lys

gece
Ala

tce
Ser

tgce
Cys

gag
Glu
110

cce
Pro

act
Thr

aag
Lys

gge
Gly

caa
Gln
190

agc
Ser

aat
Asn

tce
Ser

caa
Gln

aat
Asn
270

ceg

Pro

aaa
Lys

aga
Arg

aat
Asn

cac
His

cac
His
95

gecg
Ala

atg
Met

gge
Gly

aag
Lys

cag
Gln
175

ttt
Phe

cca
Pro

tgg
Trp

ttc
Phe

agg
Arg
255

gge
Gly

gtg
Val

gtg
Val

agt
Ser

gece
Ala

ate
Ile
80

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

gtg
Val

ttt
Phe

gat
Asp

aaa
Lys

tac
Tyr
240

agc
Ser

agc
Ser

gat
Asp

atg
Met

cag
Gln
320

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

993



US 10,435,695 B2

131

-continued

132

Met

Ala

Ser

Gly

Arg

Lys

Tyr

Gln

Leu

145

Leu

Asp

Arg

Asp

225

Phe

Met

Ser

Asp

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Gly

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Glu

Ala

210

Glu

Lys

Asp

Glu

Leu

290

Asp

Leu

Val

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Ile

195

Lys

Ser

Leu

Ile

Lys

275

Gln

Leu

Phe

Lys

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Glu

Gly

Asp

Phe

Ile

260

Leu

Ile

Ser

Arg

SEQUENCE :

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Asn

Gly

Lys

Glu

245

Lys

Glu

Gln

Pro

Gly
325

SEQ ID NO 79
LENGTH:
TYPE: DNA
ORGANISM: Sus
FEATURE:
NAME/KEY: CDS
LOCATION :

501

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Leu

Pro

Lys

230

Asn

Gln

Asp

Arg

Lys

310

Arg

Phe Ala Leu Ile Cys Ile Ala Val Ala
10 15

Asn Glu Asp Phe Asn Ile Val Ala Val
25 30

Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

Arg Gly Cys Leu Ile Cys Leu Ser His
Lys Lys Phe Ile Pro Gly Arg Cys His
90 95

Ser Ala Gln Gly Gly Ile Gly Glu Ala
105 110

Pro Gly Phe Lys Asp Leu Glu Pro Met
120 125

Asp Leu Cys Val Asp Cys Thr Thr Gly
135 140

Val Gln Cys Ser Asp Leu Leu Lys Lys
155

Thr Phe Ala Ser Lys Ile Gln Gly Gln
170 175

Gly Gly Asp Gly Pro Gln Gly Gln Phe
185 190

Lys Glu Tyr Phe Asn Ala Ser Ser Pro
200 205

Leu Phe Ser Glu Ile Leu Lys Asn Trp
215 220

Ile Ile Gln Ser Gln Ile Val Ser Phe
235

Leu Lys Asp Asn Gln Val Ile Gln Arg
250 255

Asp Met Phe Gln Lys Phe Leu Asn Gly
265 270

Phe Lys Lys Leu Ile Gln Ile Pro Val
280 285

Lys Ala Ile Asn Glu Leu Ile Lys Val
295 300

Ser Asn Leu Arg Lys Arg Lys Arg Ser
315

Arg Ala Ser Thr
330

scrofa

(1) ..(501)

79

OTHER INFORMATION: Porcine Interferon Gamma

Glu

Ala

Pro

Ala

Ile

Thr

Ile

Glu

Cys

Trp

160

Val

Phe

Asp

Lys

Tyr

240

Ser

Ser

Asp

Met

Gln
320

atg agt tat aca act tat ttc tta gct ttt cag ctt tgc gtg act ttg
Met Ser Tyr Thr Thr Tyr Phe Leu Ala Phe Gln Leu Cys Val Thr Leu

1

5

10 15
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133

-continued

134

tgt
Cys

ate
Ile

gga
Gly

aaa
Lys
65

gaa
Glu

Lys

aat
Asn

cag
Gln

cca
Pro
145

gge
Gly

ttt
Phe

cta
Leu

cct
Pro
50

aaa
Lys

ate
Ile

caa
Gln

gac
Asp

cge
Arg
130

aga

Arg

cag
Gln

tct
Ser

aag
Lys
35

ctt
Leu

ata
Ile

ttc
Phe

gac
Asp

ttc
Phe
115

aaa

Lys

tct
Ser

aga
Arg

gge
Gly
20

gac
Asp

ttc
Phe

att
Ile

aaa
Lys

atg
Met
100

gaa

Glu

gece
Ala

aac
Asn

gca
Ala

tct
Ser

tat
Tyr

tta
Leu

cag
Gln

gat
Asp
85

ttt
Phe

aag
Lys

ate
Ile

cta
Leu

tca
Ser
165

<210> SEQ ID NO 80

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met
1
Cys
Ile
Gly
Lys
65

Glu

Lys

Asn

Gln

Pro
145

Ser

Phe

Leu

Pro

50

Lys

Ile

Gln

Asp

Arg

130

Arg

Tyr

Ser

Lys

35

Leu

Ile

Phe

Asp

Phe

115

Lys

Ser

Thr

Gly

20

Asp

Phe

Ile

Lys

Met

100

Glu

Ala

Asn

166

Sus
80

Thr

Ser

Tyr

Leu

Gln

Asp

85

Phe

Lys

Ile

Leu

tac
Tyr

ttt
Phe

gaa
Glu

agc
Ser
70

aac
Asn

cag
Gln

ctyg
Leu

agt
Ser

aga
Arg
150

aaa
Lys

tgce cag geg cce ttt ttt aaa gaa ata
Cys Gln Ala Pro Phe Phe Lys Glu Ile
25 30

aat gca agt acc tca gat gta cct aat
Asn Ala Ser Thr Ser Asp Val Pro Asn
40 45

att ttg aag aat tgg aaa gag gag agt
Ile Leu Lys Asn Trp Lys Glu Glu Ser
55 60

caa att gtc tce tte tac ttc aaa tte
Gln Ile Val Ser Phe Tyr Phe Lys Phe
75

cag gcc att caa agg agce atg gat gtg
Gln Ala Ile Gln Arg Ser Met Asp Val
90 95

agg ttc cta aat ggt agce tct ggg aaa
Arg Phe Leu Asn Gly Ser Ser Gly Lys
105 110

att aaa att ccg gta gat aat ctg cag
Ile Lys Ile Pro Val Asp Asn Leu Gln
120 125

gaa ctc atc aaa gtg atg aat gat ctg
Glu Leu Ile Lys Val Met Asn Asp Leu
135 140

aag c¢gg aag aga agt cag act atg tte
Lys Arg Lys Arg Ser Gln Thr Met Phe
155

taa

scrofa

Tyr

Tyr

Phe

Glu

Ser

70

Asn

Gln

Leu

Ser

Arg
150

Phe Leu Ala Phe Gln Leu Cys Val Thr
10 15

Cys Gln Ala Pro Phe Phe Lys Glu Ile
25 30

Asn Ala Ser Thr Ser Asp Val Pro Asn
40 45

Ile Leu Lys Asn Trp Lys Glu Glu Ser
Gln Ile Val Ser Phe Tyr Phe Lys Phe
75

Gln Ala Ile Gln Arg Ser Met Asp Val
90 95

Arg Phe Leu Asn Gly Ser Ser Gly Lys
105 110

Ile Lys Ile Pro Val Asp Asn Leu Gln
120 125

Glu Leu Ile Lys Val Met Asn Asp Leu
135 140

Lys Arg Lys Arg Ser Gln Thr Met Phe
155

acg
Thr

ggt
Gly

gac
Asp

ttt
Phe
80

atc

Ile

ctyg
Leu

ate
Ile

tca
Ser

caa
Gln
160

Leu

Thr

Gly

Asp

Phe

80

Ile

Leu

Ile

Ser

Gln
160

96

144

192

240

288

336

384

432

480

501
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-continued

136

Gly Gln Arg Ala Ser Lys
165

<210> SEQ ID NO 81

<211> LENGTH: 987

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(987)

<223> OTHER INFORMATION: Porcine GLucON

<400> SEQUENCE: 81

atg gga gtc aaa gtt ctg ttt
Met Gly Val Lys Val Leu Phe
1 5

gce aag ccc acc gag aac aac
Ala Lys Pro Thr Glu Asn Asn
20

agc aac ttc gcg acc acg gat
Ser Asn Phe Ala Thr Thr Asp
35

ggce aag aag ctg ccg ctg gag
Gly Lys Lys Leu Pro Leu Glu
50 55

cgg aaa gct gge tge acc agg
Arg Lys Ala Gly Cys Thr Arg
65 70

aag tgc acg ccc aag atg aag
Lys Cys Thr Pro Lys Met Lys
85

tac gaa ggc gac aaa gag tcc
Tyr Glu Gly Asp Lys Glu Ser
100

gte gac att cct gag att cct
Val Asp Ile Pro Glu Ile Pro
115

cag ttc atc gca cag gtc gat
Gln Phe Ile Ala Gln Val Asp
130 135

cte aaa ggg ctt gee aac gtg
Leu Lys Gly Leu Ala Asn Val
145 150

ctg ccg caa cgce tgt geg acc
Leu Pro Gln Arg Cys Ala Thr
165

gac aag atc aag ggg gcc ggt
Asp Lys Ile Lys Gly Ala Gly
180

ata acg atc cta aag gac tat
Ile Thr Ile Leu Lys Asp Tyr
195

aat ggt gga cct ctt ttec tta
Asn Gly Gly Pro Leu Phe Leu
210 215

agt gac aaa aaa ata att cag
Ser Asp Lys Lys Ile Ile Gln
225 230

tte ttt gaa atc ttc aaa gat
Phe Phe Glu Ile Phe Lys Asp
245

gece
Ala

gaa
Glu

cte
Leu
40

gtg
Val

gge
Gly

aag
Lys

gca
Ala

999
Gly
120

ctyg
Leu

cag
Gln

ttt
Phe

ggt
Gly

ttt
Phe
200

gaa

Glu

agc
Ser

aac
Asn

ctyg
Leu

gac
Asp
25

gat
Asp

cte
Leu

tgt
Cys

ttc
Phe

cag
Gln
105

ttc
Phe

tgt
Cys

tgt
Cys

gece
Ala

gac
Asp
185

aat

Asn

att
Ile

caa
Gln

cag
Gln

ate
Ile
10

ttc
Phe

get
Ala

aaa
Lys

ctyg
Leu

ate
Ile

gge
Gly

aag
Lys

gtg
Val

tct
Ser

agc
Ser
170

cag
Gln

gca
Ala

ttg
Leu

att
Ile

gece
Ala
250

Gamma

tge
Cys

aac
Asn

gac
Asp

gag
Glu

ate
Ile
75

cca
Pro

gge
Gly

gac
Asp

gac
Asp

gac
Asp
155

aag
Lys

geg
Ala

agt
Ser

aag
Lys

gte
Val
235

att
Ile

ate
Ile

ate
Ile

cge
Arg

atg
Met
60

tgc
Cys

gga
Gly

ata
Ile

ttg
Leu

tgc
Cys
140

ctyg
Leu

ate
Ile

cece
Pro

acce
Thr

aat
Asn
220

tce

Ser

caa
Gln

get
Ala

gtg
Val

999
Gly

gaa
Glu

ctyg
Leu

cge
Arg

gge
Gly

gag
Glu
125

aca
Thr

cte
Leu

cag
Gln

ttt
Phe

tca
Ser
205

tgg
Trp

tte
Phe

agg
Arg

gtg
Val

gece
Ala
30

aag
Lys

gece
Ala

tce
Ser

tgce
Cys

gag
Glu
110

cce
Pro

act
Thr

aag
Lys

gge
Gly

ttt
Phe
190

gat

Asp

aaa
Lys

tac
Tyr

agc
Ser

gece
Ala
15

gtg
Val

ttg
Leu

aat
Asn

cac
His

cac
His

gecg
Ala

atg
Met

gge
Gly

aag
Lys

cag
Gln
175

aaa
Lys

gta
Val

gag
Glu

ttc
Phe

atg
Met
255

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile
80

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

gtg
Val

gaa
Glu

cct
Pro

gag
Glu

aaa
Lys
240

gat
Asp

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768
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-continued

138

gtg
Val

Lys

cag
Gln

ctyg
Leu
305

tte
Phe

<210>
<211>
<212>
<213>

<400>

ate
Ile

ctyg
Leu

ate
Ile
290

tca

Ser

caa
Gln

aag
Lys

aat
Asn
275

cag
Gln

cca
Pro

gge
Gly

caa
Gln
260

gac
Asp

cge
Arg

aga
Arg

cag
Gln

PRT

SEQUENCE :

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln

Leu

145

Leu

Asp

Ile

Asn

Ser
225

Phe

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Thr

Gly
210
Asp

Phe

Ile

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Ile

195

Gly

Lys

Glu

Lys

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Leu

Pro

Lys

Ile

Gln
260

gac
Asp

tte
Phe

aaa
Lys

tct
Ser

aga
Arg
325

SEQ ID NO 82
LENGTH:
TYPE :
ORGANISM: Sus

328

82

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Lys

Leu

Ile

Phe
245

Asp

atg
Met

gaa
Glu

gece
Ala

aac
Asn
310

gca
Ala

ttt
Phe

aag
Lys

ate
Ile
295

cta

Leu

tca
Ser

scrofa

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Asp

Phe

Ile
230

Lys

Met

Phe

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp

135

Val

Thr

Gly

Tyr

Leu
215
Gln

Asp

Phe

cag
Gln

ctyg
Leu
280

agt

Ser

aga
Arg

aaa
Lys

Ala

Glu

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

Phe

200

Glu

Ser

Asn

Gln

agg
Arg
265

att

Ile

gaa
Glu

aag
Lys

taa

Leu

Asp

25

Asp

Leu

Cys

Phe

Gln

105

Phe

Cys

Cys

Ala

Asp

185

Asn

Ile

Gln

Gln

Arg
265

ttc
Phe

aaa
Lys

cte
Leu

cgg
Arg

Ile

10

Phe

Ala

Lys

Leu

Ile

90

Gly

Lys

Val

Ser

Ser

170

Gln

Ala

Leu

Ile

Ala

250

Phe

cta
Leu

att
Ile

ate
Ile

aag
Lys
315

Cys

Asn

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

Ala

Ser

Lys

Val

235

Ile

Leu

aat
Asn

ceg
Pro

aaa
Lys
300

aga
Arg

Ile

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys

140

Leu

Ile

Pro

Thr

Asn
220
Ser

Gln

Asn

ggt
Gly

gta
Val
285

gtg
Val

agt
Ser

Ala

Val

Gly

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Phe

Ser

205

Trp

Phe

Arg

Gly

agc
Ser
270

gat

Asp

atg
Met

cag
Gln

Val

Ala

30

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

Phe

190

Asp

Lys

Tyr

Ser

Ser
270

tct
Ser

aat
Asn

aat
Asn

act
Thr

Ala

15

Val

Leu

Asn

His

His

95

Ala

Met

Gly

Lys

Gln

175

Lys

Val

Glu

Phe

Met
255

Ser

999
Gly

ctyg
Leu

gat
Asp

atg
Met
320

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Glu

Pro

Glu

Lys
240

Asp

Gly

816

864

912

960

987
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US 10,435,695 B2

-continued

140

Lys

Gln

Leu

305

Phe

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

atg
Met
1

gecg
Ala

cte
Leu

cct
Pro

teg
Ser
65

acc

Thr

gag
Glu

tca
Ser

Ile

tecc
Ser
145

gee

Ala

cte
Leu

cag
Gln

Leu
Ile
290

Ser

Gln

gece
Ala

ctyg
Leu

cca
Pro

caa
Gln
50

ttc
Phe

cgg
Arg

gca
Ala

tce
Ser

cac
His
130

agg
Arg

cgg
Arg

cte
Leu

tgt
Cys

Asn Asp Phe

275

Gln Arg Lys

Pro Arg Ser

Gly Gln Arg

ccg
Pro

agc
Ser

cct
Pro
35

gag
Glu

ttg
Leu

gac
Asp

gag
Glu

ctyg
Leu
115

tce
Ser

cce
Pro

aag
Lys

cge
Arg

gte
Val
195

SEQUENCE :

gge
Gly

agg
Arg
20

gece
Ala

ctyg
Leu

cca
Pro

ctyg
Leu

ctyg
Leu
100

gge
Gly

aag
Lys

cgg
Arg

gag
Glu

cte
Leu
180

tga

325

SEQ ID NO 83
LENGTH:
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

588

Glu

Ala

Lys

Ile
295

Leu Ile Lys Ile Pro

280

Ser

Asn Leu Arg

310

Ala

Ser

taurus

(1) ..(588)

83

tgc
Cys
5

aca
Thr

agg
Arg

cag
Gln

aag
Lys

aag
Lys
85

gece
Ala

cac
His

cte
Leu

gge
Gly

tecc
Ser
165

cte
Leu

<210> SEQ ID NO 84

<211> LENGTH:

195

acg
Thr

gga
Gly

gge
Gly

gece
Ala

gac
Asp
70

cac
His

ctyg
Leu

agc
Ser

cag
Gln

cge
Arg
150

cag

Gln

acce
Thr

ctyg
Leu

gca
Ala

tgc
Cys

tte
Phe
55

tgg
Trp

ctyg
Leu

aca
Thr

ctyg
Leu

gece
Ala
135

cte

Leu

gac
Asp

cgg
Arg

Lys

OTHER INFORMATION: Bovine

gtg
Val

gtt
Val

cac
His
40

aag
Lys

gac
Asp

cag
Gln

ctyg
Leu

gag
Glu
120

tgt

Cys

cac
His

tgce
Cys

gac
Asp

Glu Leu Ile Lys

300

Lys Arg Lys Arg

315

Val
285

Val

Ser

Asp Asn Leu

Met Asn Asp

Gln Thr Met

Interferon Lambda IL29

ctyg
Leu

cct
Pro
25

gtg
Val

acg
Thr

tgce
Cys

gtg
Val

acg
Thr
105

cag
Gln

gte
Val

cac
His

cte
Leu

ctyg
Leu
185

gtg
Val
10

gtg
Val

gece
Ala

gece
Ala

agc
Ser

tgg
Trp

gte
Val

cce
Pro

cca
Pro

tgg
Trp

gaa
Glu
170

aaa
Lys

ctg
Leu

cce
Pro

cag
Gln

agg
Arg

ace
Thr
75

gag
Glu

ctg
Leu

ctt
Leu

get
Ala

ctg
Leu
155

gce

Ala

tgt
Cys

atg
Met

tct
Ser

tte
Phe

gat
Asp
60

cac
His

cge
Arg

gag
Glu

cte
Leu

cag
Gln
140

cac

His

tct
Ser

gtt
Val

ctyg
Leu

gece
Ala

aag
Lys
45

gece
Ala

ctt
Leu

cct
Pro

gece
Ala

acg
Thr
125

cce

Pro

cge
Arg

gtg
Val

gece
Ala

acg
Thr

cce
Pro
30

tct
Ser

ttt
Phe

ttc
Phe

gtg
Val

atg
Met
110

ctyg
Leu

aca
Thr

cte
Leu

atg
Met

agc
Ser
190

ace
Thr
15

agg
Arg

ctyg
Leu

gaa
Glu

cce
Pro

get
Ala
95

get
Ala

cag
Gln

gca
Ala

cag
Gln

ttc
Phe
175

gga
Gly

320

gtg
Val

gece
Ala

tce
Ser

gac
Asp

agg
Arg
80

ctyg
Leu

aac
Asn

aac
Asn

agc
Ser

gag
Glu
160

aac
Asn

gac
Asp

48

96

144

192

240

288

336

384

432

480

528

576

588



US 10,435,695 B2
141 142

-continued

<212> TYPE: PRT
<213> ORGANISM: Bos taurus

<400> SEQUENCE: 84

Met Ala Pro Gly Cys Thr Leu Val Leu Val Leu Met Leu Thr Thr Val
1 5 10 15

Ala Leu Ser Arg Thr Gly Ala Val Pro Val Pro Ser Ala Pro Arg Ala
20 25 30

Leu Pro Pro Ala Arg Gly Cys His Val Ala Gln Phe Lys Ser Leu Ser
35 40 45

Pro Gln Glu Leu Gln Ala Phe Lys Thr Ala Arg Asp Ala Phe Glu Asp
50 55 60

Ser Phe Leu Pro Lys Asp Trp Asp Cys Ser Thr His Leu Phe Pro Arg
65 70 75 80

Thr Arg Asp Leu Lys His Leu Gln Val Trp Glu Arg Pro Val Ala Leu
85 90 95

Glu Ala Glu Leu Ala Leu Thr Leu Thr Val Leu Glu Ala Met Ala Asn
100 105 110

Ser Ser Leu Gly His Ser Leu Glu Gln Pro Leu Leu Thr Leu Gln Asn
115 120 125

Ile His Ser Lys Leu Gln Ala Cys Val Pro Ala Gln Pro Thr Ala Ser
130 135 140

Ser Arg Pro Arg Gly Arg Leu His His Trp Leu His Arg Leu Gln Glu
145 150 155 160

Ala Arg Lys Glu Ser Gln Asp Cys Leu Glu Ala Ser Val Met Phe Asn
165 170 175

Leu Leu Arg Leu Leu Thr Arg Asp Leu Lys Cys Val Ala Ser Gly Asp
180 185 190

Gln Cys Val
195

<210> SEQ ID NO 85

<211> LENGTH: 1092

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(1092)

<223> OTHER INFORMATION: Bovine GLucON Lambda

<400> SEQUENCE: 85

atg gga gtc aaa gtt ctg ttt gee ctg atc tge ate get gtg gee gag 48
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15
gce aag ccc acc gag aac aac gaa gac ttce aac atc gtg gcc gtg gce 96
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30
agc aac ttc geg acc acg gat ctc gat gect gac cge ggg aag ttg ccc 144
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro
35 40 45
ggce aag aag ctg ccg ctg gag gtg ctc aaa gag atg gaa gcc aat gcc 192
Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala
50 55 60
cgg aaa gct gge tge acc agg gge tgt ctg ate tge ctg tec cac atc 240
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile
65 70 75 80
aag tgc acg ccc aag atg aag aag ttc atc cca gga cgc tgce cac acc 288

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr
85 90 95



US 10,435,695 B2
143 144

-continued

tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

gtt gac att cct gag att cct ggg ttc aag gac ttg gag ccc atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125

cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

gac aag atc aag ggg gcc ggt ggt gac ggg ccc agg aca gga gca gtt 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Arg Thr Gly Ala Val
180 185 190

cct gtg cee tet gee cee agg gea cte cca cct gee agg ggce tge cac 624
Pro Val Pro Ser Ala Pro Arg Ala Leu Pro Pro Ala Arg Gly Cys His
195 200 205

gtg gcc cag ttc aag tect ctg tece cct caa gag ctg caa gcc tte aag 672
Val Ala Gln Phe Lys Ser Leu Ser Pro Gln Glu Leu Gln Ala Phe Lys
210 215 220

acg gcc agg gat gee ttt gaa gac tceg tte ttg ceg aag gac tgg gac 720
Thr Ala Arg Asp Ala Phe Glu Asp Ser Phe Leu Pro Lys Asp Trp Asp
225 230 235 240

tgt agc acc cac ctt tte ccc agg aca cga gac ctg aag cac ctg caa 768
Cys Ser Thr His Leu Phe Pro Arg Thr Arg Asp Leu Lys His Leu Gln
245 250 255

gtg tgg gag cgc cct gtg get ctg gag gca gag ctg gee ctg aca ctg 816
Val Trp Glu Arg Pro Val Ala Leu Glu Ala Glu Leu Ala Leu Thr Leu
260 265 270

acg gtc ctg gag gca atg gct aac tca tce ctg gge cac age ctg gag 864
Thr Val Leu Glu Ala Met Ala Asn Ser Ser Leu Gly His Ser Leu Glu
275 280 285

cag ccc ctt cte acg ctg caa aac atc cac tee aag ctc cag gcc tgt 912
Gln Pro Leu Leu Thr Leu Gln Asn Ile His Ser Lys Leu Gln Ala Cys
290 295 300

gte cca get cag ccc aca gea age tec aga cce cga gge cge cte cac 960
Val Pro Ala Gln Pro Thr Ala Ser Ser Arg Pro Arg Gly Arg Leu His
305 310 315 320

cac tgg ctg cac cgc ctc caa gag gcc cgg aag gag tcc cag gac tgce 1008
His Trp Leu His Arg Leu Gln Glu Ala Arg Lys Glu Ser Gln Asp Cys
325 330 335

ctc gaa gcc tct gtg atg ttc aac ctc ctce cge cte ctc acc cga gac 1056
Leu Glu Ala Ser Val Met Phe Asn Leu Leu Arg Leu Leu Thr Arg Asp
340 345 350

ctg aaa tgt gtt gcc agc gga gac cag tgt gtc tga 1092
Leu Lys Cys Val Ala Ser Gly Asp Gln Cys Val
355 360

<210> SEQ ID NO 8¢

<211> LENGTH: 363

<212> TYPE: PRT

<213> ORGANISM: Bos taurus

<400> SEQUENCE: 86

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15



US 10,435,695 B2

145

-continued

146

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln

Leu

145

Leu

Asp

Pro

Thr
225

Cys

Thr

Gln

Leu

Leu

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Val

Ala

210

Ala

Ser

Trp

Val

Pro

290

Pro

Trp

Glu

Lys

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Pro

195

Gln

Arg

Thr

Glu

Leu

275

Leu

Ala

Leu

Ala

Cys
355

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Ser

Phe

Asp

His

Arg

260

Glu

Leu

Gln

His

Ser

340

Val

SEQUENCE :

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Ala

Lys

Ala

Leu

245

Pro

Ala

Thr

Pro

Arg

325

Val

Ala

SEQ ID NO 87
LENGTH:
TYPE: DNA
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: CDS
LOCATION:

603

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Pro

Ser

Phe

230

Phe

Val

Met

Leu

Thr

310

Leu

Met

Ser

Asn Glu Asp Phe Asn Ile Val Ala Val
25 30

Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

Arg Gly Cys Leu Ile Cys Leu Ser His
75

Lys Lys Phe Ile Pro Gly Arg Cys His
Ser Ala Gln Gly Gly Ile Gly Glu Ala
105 110

Pro Gly Phe Lys Asp Leu Glu Pro Met
120 125

Asp Leu Cys Val Asp Cys Thr Thr Gly
135 140

Val Gln Cys Ser Asp Leu Leu Lys Lys
155

Thr Phe Ala Ser Lys Ile Gln Gly Gln
170 175

Gly Gly Asp Gly Pro Arg Thr Gly Ala
185 190

Arg Ala Leu Pro Pro Ala Arg Gly Cys
200 205

Leu Ser Pro Gln Glu Leu Gln Ala Phe
215 220

Glu Asp Ser Phe Leu Pro Lys Asp Trp
235

Pro Arg Thr Arg Asp Leu Lys His Leu
250 255

Ala Leu Glu Ala Glu Leu Ala Leu Thr
265 270

Ala Asn Ser Ser Leu Gly His Ser Leu
280 285

Gln Asn Ile His Ser Lys Leu Gln Ala
295 300

Ala Ser Ser Arg Pro Arg Gly Arg Leu
315

Gln Glu Ala Arg Lys Glu Ser Gln Asp
330 335

Phe Asn Leu Leu Arg Leu Leu Thr Arg
345 350

Gly Asp Gln Cys Val
360

(1) ..(e03)

87

OTHER INFORMATION: Human Interferon Lambda 1 (IL29)

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Val

His

Lys

Asp

240

Gln

Leu

Glu

Cys

His

320

Cys

Asp
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-continued

148

atg
Met

gece
Ala

gge
Gly

agc
Ser

Asn
65

ctt
Leu

ctyg
Leu

gte
Val

cag
Gln

cge
Arg
145

tce

Ser

cte
Leu

acg
Thr

get
Ala

gtg
Val

tgce
Cys

ttc
Phe
50

tgg
Trp

cte
Leu

acg
Thr

cta
Leu

gece
Ala
130

cte

Leu

get
Ala

acg
Thr

tca
Ser

gca
Ala

gca
Ala

cac
His
35

aag
Lys

agt
Ser

cag
Gln

ctyg
Leu

gac
Asp
115

tgt
Cys

cac
His

gge
Gly

cga
Arg

ace
Thr
195

get
Ala

gge
Gly
20

att
Ile

aag
Lys

tgce
Cys

gtg
Val

aag
Lys
100

cag
Gln

ate
Ile

cac
His

tgce
Cys

gac
Asp
180

cac
His

tgg acc
Trp Thr

cct gte
Pro Val

dgc agg
Gly Arg

gce agg
Ala Arg

agc tct
Ser Ser
70

agg dag
Arg Glu
85

gtc ctg
Val Leu

cece ctt
Pro Leu

cag cct
Gln Pro

tgg ctg
Trp Leu
150

ctg gag
Leu Glu
165

ctc aaa

Leu Lys

cct gag
Pro Glu

<210> SEQ ID NO 88

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Ala

Gly

Ser

Asn

65

Leu

Leu

Ala

Val

Cys

Phe

50

Trp

Leu

Thr

Ala

Ala

His

35

Lys

Ser

Gln

Leu

Ala

Gly

20

Ile

Lys

Cys

Val

Lys

200

Homo sapiens

88

Trp Thr

Pro Val

Gly Arg

Ala Arg

Ser Ser
70

Arg Glu
85

Val Leu

gtg
Val

cece
Pro

tte
Phe

gac
Asp

cct
Pro

cge
Arg

gag
Glu

cac
His

cag
Gln
135

cac

His

gca
Ala

tat
Tyr

tecc
Ser

Val

Pro

Phe

Asp

55

Pro

Arg

Glu

gtg
Val

act
Thr

aaa
Lys
40

gece
Ala

gte
Val

cct
Pro

gece
Ala

ace
Thr
120

cce
Pro

cgg
Arg

tct
Ser

gtg
Val

ace
Thr
200

Val

Thr

Lys

40

Ala

Val

Pro

Ala

ctyg
Leu

tce
Ser
25

tct
Ser

ttg
Leu

ttc
Phe

gtg
Val

get
Ala
105

ctyg

Leu

aca
Thr

cte
Leu

gte
Val

gece
Ala
185

tga

Leu

Ser

25

Ser

Leu

Phe

Val

Ala

gtg
Val
10

aag

Lys

ctyg
Leu

gaa
Glu

cce
Pro

gcc
Ala
90

gct
Ala

cac
His

gca
Ala

cag
Gln

ace
Thr
170

gat
Asp

Val

10

Lys

Leu

Glu

Pro

Ala

90

Ala

act
Thr

cce
Pro

tca
Ser

gag
Glu

999
Gly
75

ttyg
Leu

gge
Gly

cac
His

999
Gly

gag
Glu
155

tte

Phe

999
Gly

Thr

Pro

Ser

Glu

Gly

75

Leu

Gly

ttg
Leu

acce
Thr

cca
Pro

tca
Ser

aat
Asn

gag
Glu

cca
Pro

ate
Ile

cece
Pro
140

gee

Ala

aac
Asn

aac
Asn

Leu

Thr

Pro

Ser

60

Asn

Glu

Pro

gtg
Val

aca
Thr

cag
Gln
45

cte
Leu

tgg
Trp

get
Ala

gece
Ala

cte
Leu
125

agg
Arg

cece
Pro

cte
Leu

ctyg
Leu

Val

Thr

Gln

45

Leu

Trp

Ala

Ala

cta
Leu

act
Thr
30

gag
Glu

aag
Lys

gac
Asp

gag
Glu

ctyg
Leu
110

tce

Ser

cce
Pro

aaa
Lys

ttc
Phe

tgt
Cys
190

Leu

Thr

30

Glu

Lys

Asp

Glu

Leu

gge
Gly
15

999
Gly

cta
Leu

ctyg
Leu

ctyg
Leu

ctyg
Leu
95

gag
Glu

cag
Gln

cgg
Arg

aag
Lys

cge
Arg
175

ctyg
Leu

Gly

15

Gly

Leu

Leu

Leu

Leu

95

Glu

ttg
Leu

aag
Lys

gecg
Ala

aaa
Lys

agg
Arg
80

gece
Ala

gac
Asp

cte
Leu

gge
Gly

gag
Glu
160

cte

Leu

aga
Arg

Leu

Lys

Ala

Lys

Arg

80

Ala

Asp

48

96

144

192

240

288

336

384

432

480

528

576

603
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-continued

150

Gln

Arg

145

Ser

Leu

Thr

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

atg
Met
1

gece
Ala

agc
Ser

gge
Gly

tac
Tyr

gte
Val

cag
Gln

cte
Leu
145

ctyg

Leu

gac
Asp

Leu

Ala
130

Leu

Ala

Thr

Ser

gga
Gly

aag
Lys

aac
Asn

aag
Lys
50

aaa
Lys

tgce
Cys

gaa
Glu

gac
Asp

ttc
Phe
130

aaa

Lys

ccg
Pro

aag
Lys

Asp
115

Cys

His

Gly

Arg

Thr
195

gte
Val

cce
Pro

ttc
Phe
35

aag
Lys

get
Ala

acg
Thr

gge
Gly

att
Ile
115

ate
Ile

999
Gly

caa
Gln

ate
Ile

100

Gln

Ile

His

Cys

Asp

180

His

SEQUENCE :

aaa
Lys

ace
Thr
20

gecg
Ala

ctyg
Leu

gge
Gly

cce
Pro

gac
Asp
100

cct
Pro

gca
Ala

ctt
Leu

cge
Arg

aag
Lys
180

Pro

Gln

Trp

Leu

165

Leu

Pro

SEQ ID NO 89
LENGTH:
TYPE: DNA
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: CDS
LOCATION:

1113

Leu

Pro

Leu

150

Glu

Lys

Glu

His

Gln

135

His

Ala

Tyr

Ser

(1) ..(1113)

89

gtt
Val
5

gag
Glu

acce
Thr

ceg
Pro

tgc
Cys

aag
Lys
85

aaa
Lys

gag
Glu

cag
Gln

gece
Ala

tgt
Cys
165

999
Gly

ctyg
Leu

aac
Asn

acg
Thr

ctyg
Leu

acce
Thr
70

atg
Met

gag
Glu

att
Ile

gte
Val

aac
Asn
150

gecg
Ala

gece
Ala

ttt
Phe

aac
Asn

gat
Asp

gag
Glu
55

agg
Arg

aag
Lys

tecc
Ser

cct
Pro

gat
Asp
135

gtg
Val

acce
Thr

ggt
Gly

Thr
120

Pro

Arg

Ser

Val

Thr
200

gece
Ala

gaa
Glu

cte
Leu
40

gtg
Val

gge
Gly

aag
Lys

gca
Ala

999
Gly
120

ctyg

Leu

cag
Gln

ttt
Phe

ggt
Gly

105

Leu

Thr

Leu

Val

Ala
185

ctyg
Leu

gac
Asp
25

gat
Asp

cte
Leu

tgt
Cys

ttc
Phe

cag
Gln
105

ttc
Phe

tgt
Cys

tgt
Cys

gece
Ala

gac
Asp
185

His

Ala

Gln

Thr

170

Asp

ate
Ile
10

ttc
Phe

get
Ala

aaa
Lys

ctyg
Leu

ate
Ile
90

gge
Gly

aag
Lys

gtg
Val

tct
Ser

agc
Ser
170

ttg
Leu

His

Gly

Glu

155

Phe

Gly

tge
Cys

aac
Asn

gac
Asp

gag
Glu

ate
Ile
75

cca
Pro

gge
Gly

gac
Asp

gac
Asp

gac
Asp
155

aag

Lys

gee
Ala

Ile

Pro

140

Ala

Asn

Asn

OTHER INFORMATION: Human GlucON Lambda

ate
Ile

ate
Ile

cge
Arg

atg
Met
60

tgc
Cys

gga
Gly

ata
Ile

ttg
Leu

tgc
Cys
140

ctyg
Leu

ate
Ile

gtg
Val

Leu
125

Arg

Pro

Leu

Leu

get
Ala

gtg
Val

999
Gly
45

gaa
Glu

ctyg
Leu

cge
Arg

gge
Gly

gag
Glu
125

aca
Thr

cte
Leu

cag
Gln

gca
Ala

110

Ser

Pro

Lys

Phe

Cys
190

gtg
Val

gece
Ala
30

aag
Lys

gece
Ala

tce
Ser

tgce
Cys

gag
Glu
110

cce
Pro

act
Thr

aag
Lys

gge
Gly

gge
Gly
190

Gln

Arg

Lys

Arg

175

Leu

gece
Ala
15

gtg
Val

ttg
Leu

aat
Asn

cac
His

cac
His
95

gecg
Ala

atg
Met

gge
Gly

aag
Lys

cag
Gln
175

cct
Pro

Leu

Gly

Glu

160

Leu

Arg

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile
80

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

gtg
Val

gte
Val

48

96

144

192

240

288

336

384

432

480

528

576
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151

-continued

152

cece
Pro

tte
Phe

gac
Asp
225

cct
Pro

cge
Arg

gag
Glu

cac
His

cag
Gln
305

cac

His

gca
Ala

tat
Tyr

tecc
Ser

act
Thr

aaa
Lys
210

gece
Ala

gte
Val

cct
Pro

gece
Ala

ace
Thr
290

cce
Pro

cgg
Arg

tct
Ser

gtg
Val

ace
Thr
370

tce
Ser
195

tct
Ser

ttg
Leu

ttc
Phe

gtg
Val

get
Ala
275

ctyg

Leu

aca
Thr

cte
Leu

gte
Val

gece
Ala
355

tga

aag
Lys

ctyg
Leu

gaa
Glu

cce
Pro

gece
Ala
260

get
Ala

cac
His

gca
Ala

cag
Gln

ace
Thr
340

gat
Asp

cece
Pro

tca
Ser

gag
Glu

999
Gly
245

ttg
Leu

gge
Gly

cac
His

999
Gly

gag
Glu
325

ttc

Phe

999
Gly

<210> SEQ ID NO 90

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Tyr

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

370

acce
Thr

cca
Pro

tca
Ser
230

aat
Asn

gag
Glu

cca
Pro

ate
Ile

cece
Pro
310

gee

Ala

aac
Asn

aac
Asn

aca act ggg aag ggc tge cac att ggc
Thr Thr Gly Lys Gly Cys His Ile Gly
200 205

cag gag cta gcg agce tte aag aag gcc
Gln Glu Leu Ala Ser Phe Lys Lys Ala
215 220

cte aag ctg aaa aac tgg agt tgc age
Leu Lys Leu Lys Asn Trp Ser Cys Ser
235

tgg gac ctg agg ctt cte cag gtg agg
Trp Asp Leu Arg Leu Leu Gln Val Arg
250 255

gct gag ctg gee ctg acg ctg aag gtc
Ala Glu Leu Ala Leu Thr Leu Lys Val
265 270

gee ctg gag gac gtc cta gac cag ccc
Ala Leu Glu Asp Val Leu Asp Gln Pro
280 285

cte tee cag cte cag gee tgt atce cag
Leu Ser Gln Leu Gln Ala Cys Ile Gln
295 300

agg ccc cgg ggce cge cte cac cac tgg
Arg Pro Arg Gly Arg Leu His His Trp
315

cce aaa aag gag tee get gge tge ctg
Pro Lys Lys Glu Ser Ala Gly Cys Leu
330 335

cte tte cge cte cte acg cga gac cte
Leu Phe Arg Leu Leu Thr Arg Asp Leu
345 350

ctg tgt ctg aga acg tca acc cac cct
Leu Cys Leu Arg Thr Ser Thr His Pro
360 365

Homo sapiens

90

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Phe Ala Leu Ile Cys Ile Ala Val Ala

Asn Glu Asp Phe Asn Ile Val Ala Val
25 30

Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

Arg Gly Cys Leu Ile Cys Leu Ser His
75

Lys Lys Phe Ile Pro Gly Arg Cys His
90 95

Ser Ala Gln Gly Gly Ile Gly Glu Ala
105 110

Pro Gly Phe Lys Asp Leu Glu Pro Met

agg
Arg

agg
Arg

tct
Ser
240

gag
Glu

ctyg
Leu

ctt
Leu

cct
Pro

ctyg
Leu
320

gag
Glu

aaa
Lys

gag
Glu

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

624

672

720

768

816

864

912

960

1008

1056

1104

1113
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153 154

-continued

115 120 125

Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

Asp Lys Ile Lys Gly Ala Gly Gly Asp Leu Ala Val Ala Gly Pro Val
180 185 190

Pro Thr Ser Lys Pro Thr Thr Thr Gly Lys Gly Cys His Ile Gly Arg
195 200 205

Phe Lys Ser Leu Ser Pro Gln Glu Leu Ala Ser Phe Lys Lys Ala Arg
210 215 220

Asp Ala Leu Glu Glu Ser Leu Lys Leu Lys Asn Trp Ser Cys Ser Ser
225 230 235 240

Pro Val Phe Pro Gly Asn Trp Asp Leu Arg Leu Leu Gln Val Arg Glu
245 250 255

Arg Pro Val Ala Leu Glu Ala Glu Leu Ala Leu Thr Leu Lys Val Leu
260 265 270

Glu Ala Ala Ala Gly Pro Ala Leu Glu Asp Val Leu Asp Gln Pro Leu
275 280 285

His Thr Leu His His Ile Leu Ser Gln Leu Gln Ala Cys Ile Gln Pro
290 295 300

Gln Pro Thr Ala Gly Pro Arg Pro Arg Gly Arg Leu His His Trp Leu
305 310 315 320

His Arg Leu Gln Glu Ala Pro Lys Lys Glu Ser Ala Gly Cys Leu Glu
325 330 335

Ala Ser Val Thr Phe Asn Leu Phe Arg Leu Leu Thr Arg Asp Leu Lys
340 345 350

Tyr Val Ala Asp Gly Asn Leu Cys Leu Arg Thr Ser Thr His Pro Glu
355 360 365

Ser Thr
370

<210> SEQ ID NO 91

<211> LENGTH: 576

<212> TYPE: DNA

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(576)

«<223> OTHER INFORMATION: Porcine Interferon Lambda 1 (IL29

<400> SEQUENCE: 91

atg gect aca gct tgg atc gtg gtg ctg geg act gtg atg ctg gac ttg 48
Met Ala Thr Ala Trp Ile Val Val Leu Ala Thr Val Met Leu Asp Leu
1 5 10 15

gee aga get gge cct gte cee act tte aag cce acc aca acc agg aag 96
Ala Arg Ala Gly Pro Val Pro Thr Phe Lys Pro Thr Thr Thr Arg Lys
20 25 30

gge tge cac atg ggc cag tte caa tet ctg tca cca cag gag ctg aag 144
Gly Cys His Met Gly Gln Phe Gln Ser Leu Ser Pro Gln Glu Leu Lys
35 40 45

gge tte aag aaa gcc aag gat get ttg gaa gag tca cte tca ctg aag 192
Gly Phe Lys Lys Ala Lys Asp Ala Leu Glu Glu Ser Leu Ser Leu Lys
50 55 60

aac tgg agc tgc age tet cee cte tte cec agg ace cgg gac ctg agg 240
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-continued

156

65
cag

Gln

ttg
Leu

acce
Thr

cag
Gln

cge
Arg
145

tecc
Ser

cte

Trp

ctyg
Leu

act
Thr

ctyg
Leu

get
Ala
130

cte

Leu

caa
Gln

gta
Val

Ser

cag
Gln

ctyg
Leu

gac
Asp
115

tgce

Cys

aac
Asn

gge
Gly

agg
Arg

Cys

gtg
Val

aag
Lys
100

cag
Gln

ate
Ile

cac
His

tgce
Cys

gac
Asp
180

Ser

tgg
Trp
85

gte
Val

cca
Pro

agg
Arg

tgg
Trp

ctt
Leu
165

ctyg
Leu

<210> SEQ ID NO 92

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Ala

Gly

Gly

Asn

65

Gln

Leu

Thr

Gln

Arg

145

Ser

Ala

Arg

Cys

Phe

50

Trp

Leu

Thr

Leu

Ala

130

Leu

Gln

Val

Thr

Ala

His

35

Lys

Ser

Gln

Leu

Asp

115

Cys

Asn

Gly

Arg

Ala

Gly

20

Met

Lys

Cys

Val

Lys

100

Gln

Ile

His

Cys

Asp
180

191

Sus
92

Trp

Pro

Gly

Ala

Ser

Trp

85

Val

Pro

Arg

Trp

Leu
165

Leu

<210> SEQ ID NO 93

<211> LENGTH:

<212> TYPE: DNA

1083

Ser

gag
Glu

cta
Leu

ctt
Leu

get
Ala

ctyg
Leu
150

gag
Glu

aga
Arg

Pro

cge
Arg

agg
Arg

cge
Arg

cag
Gln
135

cac

His

gece
Ala

agt
Ser

scrofa

Ile

Val

Gln

Lys

Ser

70

Glu

Leu

Leu

Ala

Leu
150

Glu

Arg

Val

Pro

Phe

Asp

Pro

Arg

Arg

Arg

Gln

135

His

Ala

Ser

Leu

cte
Leu

gece
Ala

acg
Thr
120

cce
Pro

cgg
Arg

tct
Ser

gtt
Val

Val

Thr

Gln

40

Ala

Leu

Leu

Ala

Thr

120

Pro

Arg

Ser

Val

Phe

gtg
Val

gecg
Ala
105

ctyg

Leu

acg
Thr

cte
Leu

gtg
Val

ace
Thr
185

Leu

Phe

25

Ser

Leu

Phe

Val

Ala

105

Leu

Thr

Leu

Val

Thr
185

Pro

gece
Ala
90

get
Ala

cat
His

gca
Ala

caa
Gln

aca
Thr
170

agt
Ser

Ala

10

Lys

Leu

Glu

Pro

Ala

90

Ala

His

Ala

Gln

Thr
170

Ser

Arg

tta
Leu

gac
Asp

cac
His

gga
Gly

gaa
Glu
155

tte
Phe

gga
Gly

Thr

Pro

Ser

Glu

Arg

75

Leu

Asp

His

Gly

Glu
155

Phe

Gly

Thr

gag
Glu

tca
Ser

ate
Ile

tecc
Ser
140

gee

Ala

aac
Asn

gac
Asp

Val

Thr

Pro

Ser

Thr

Glu

Ser

Ile

Ser

140

Ala

Asn

Asp

Arg Asp Leu

get
Ala

tecc
Ser

cac
His
125
cgg
Arg

aca
Thr

cte
Leu

ttg
Leu

Met

Thr

Gln

45

Leu

Arg

Ala

Ser

His

125

Arg

Thr

Leu

Leu

gag
Glu

ctyg
Leu
110

gte
Val

cte
Leu

aag
Lys

ttc
Phe

cac
His
190

Leu

Thr

30

Glu

Ser

Asp

Glu

Leu

110

Val

Leu

Lys

Phe

His
190

cta
Leu
95

999
Gly

gaa
Glu

cag
Gln

aaa
Lys

cac
His
175

ate
Ile

Asp

15

Arg

Leu

Leu

Leu

Leu

95

Gly

Glu

Gln

Lys

His

175

Ile

Arg

gac
Asp

gte
Val

ctt
Leu

gge
Gly

gag
Glu
160

cte

Leu

tga

Leu

Lys

Lys

Lys

Arg

80

Asp

Val

Leu

Gly

Glu
160

Leu

288

336

384

432

480

528

576
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157 158

-continued

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)..(1083)

<223> OTHER INFORMATION: Porcine GLucON Lambda

<400> SEQUENCE: 93

atg gga gtc aaa gtt ctg ttt gee ctg atc tge ate get gtg gee gag 48
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15

gce aag ccc acc gag aac aac gaa gac ttce aac atc gtg gcc gtg gce 96
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30

agc aac ttc geg acc acg gat ctc gat gect gac cge ggg aag ttg ccc 144
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro
35 40 45

ggce aag aag ctg ccg ctg gag gtg ctc aaa gag atg gaa gcc aat gcc 192
Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala
50 55 60

cgg aaa gct gge tge acc agg gge tgt ctg ate tge ctg tec cac atc 240
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile
65 70 75 80

aag tgc acg ccc aag atg aag aag ttc atc cca gga cgc tgce cac acc 288
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr
85 90 95

tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110

gtc gac att cct gag att cct ggg ttc aag gac ttg gag ccc atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125

cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140

ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160

ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175

gac aag atc aag ggg gcc ggt ggt gac gee aga gect gge cct gte cce 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Ala Arg Ala Gly Pro Val Pro
180 185 190

act ttc aag ccc acc aca acc agg aag ggc tge cac atg ggce cag ttce 624
Thr Phe Lys Pro Thr Thr Thr Arg Lys Gly Cys His Met Gly Gln Phe
195 200 205

caa tct ctg tca cca cag gag ctg aag ggc tte aag aaa gcc aag gat 672
Gln Ser Leu Ser Pro Gln Glu Leu Lys Gly Phe Lys Lys Ala Lys Asp
210 215 220

gct ttg gaa gag tca ctc tca ctg aag aac tgg agc tgc age tcect cece 720
Ala Leu Glu Glu Ser Leu Ser Leu Lys Asn Trp Ser Cys Ser Ser Pro
225 230 235 240

cte tte cece agg acc cgg gac ctg agg cag ctg cag gtg tgg gag cgc 768
Leu Phe Pro Arg Thr Arg Asp Leu Arg Gln Leu Gln Val Trp Glu Arg
245 250 255

ctec gtg gce tta gag gct gag cta gac ttg act ctg aag gtc cta agg 816
Leu Val Ala Leu Glu Ala Glu Leu Asp Leu Thr Leu Lys Val Leu Arg
260 265 270

gee geg get gac tca tee ctg ggg gte ace ctg gac cag cca ctt cge 864
Ala Ala Ala Asp Ser Ser Leu Gly Val Thr Leu Asp Gln Pro Leu Arg
275 280 285
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159

-continued

160

acg
Thr

cece
Pro
305

cgg
Arg

tct
Ser

gtt
Val

ctyg
Leu
290

acg

Thr

cte
Leu

gtg
Val

ace
Thr

cat
His

gca
Ala

caa
Gln

aca
Thr

agt
Ser
355

cac
His

gga
Gly

gaa
Glu

ttc
Phe
340

gga
Gly

ate
Ile

tecc
Ser

gece
Ala
325

aac

Asn

gac
Asp

<210> SEQ ID NO 94

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln

Leu

145

Leu

Asp

Thr

Gln

Ala

225

Leu

Leu

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Phe

Ser

210

Leu

Phe

Val

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Lys

195

Leu

Glu

Pro

Ala

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys

180

Pro

Ser

Glu

Arg

Leu
260

360

Sus
94

Val

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys

165

Gly

Thr

Pro

Ser

Thr
245

Glu

cac
His

cgg
Arg
310

aca

Thr

cte
Leu

ttg
Leu

gtec gaa ctt cag gct tge atc agg get
Val Glu Leu Gln Ala Cys Ile Arg Ala
295 300

cte cag ggce cge cte aac cac tgg ctg
Leu Gln Gly Arg Leu Asn His Trp Leu
315

aag aaa gag tcc caa ggce tgc ctt gag
Lys Lys Glu Ser Gln Gly Cys Leu Glu
330 335

ttc cac cte cte gta agg gac ctg aga
Phe His Leu Leu Val Arg Asp Leu Arg
345 350

cac atec tga
His Ile
360

scrofa

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn

150

Ala

Ala

Thr

Gln

Leu
230

Arg

Ala

Phe Ala Leu Ile Cys Ile Ala Val Ala
10 15

Asn Glu Asp Phe Asn Ile Val Ala Val
25 30

Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

Arg Gly Cys Leu Ile Cys Leu Ser His
75

Lys Lys Phe Ile Pro Gly Arg Cys His
90 95

Ser Ala Gln Gly Gly Ile Gly Glu Ala
105 110

Pro Gly Phe Lys Asp Leu Glu Pro Met
120 125

Asp Leu Cys Val Asp Cys Thr Thr Gly
135 140

Val Gln Cys Ser Asp Leu Leu Lys Lys
155

Thr Phe Ala Ser Lys Ile Gln Gly Gln
170 175

Gly Gly Asp Ala Arg Ala Gly Pro Val
185 190

Thr Arg Lys Gly Cys His Met Gly Gln
200 205

Glu Leu Lys Gly Phe Lys Lys Ala Lys
215 220

Ser Leu Lys Asn Trp Ser Cys Ser Ser
235

Asp Leu Arg Gln Leu Gln Val Trp Glu
250 255

Glu Leu Asp Leu Thr Leu Lys Val Leu
265 270

cag
Gln

cac
His
320
gce

Ala

agt
Ser

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Pro

Phe

Asp

Pro
240

Arg

Arg

912

960

1008

1056

1083
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-contin

ued

162

Ala Ala Ala
275

Thr Leu His
290

Pro Thr Ala
305

Arg Leu Gln

Ser Val Thr

Val Thr Ser
355

<210> SEQ I
<211> LENGT.
<212> TYPE:

Asp Ser Ser Leu Gly

280

His Ile His Val Glu

295

Gly Ser Arg Leu Gln
310

Glu Ala Thr Lys Lys

325

Phe Asn Leu Phe His

340

Gly Asp Leu His Ile

D NO 95
H: 13
DNA

360

Val Thr Leu

Leu Gln Ala

Gly Arg Leu

315

Glu Ser Gln
330

Leu Leu Val
345

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

<223> OTHER INFORMATION: Kozak Sequence

<220> FEATU

RE:

<221> NAME/KEY: misc_feature

<222> LOCAT

ION: (7)..

(7)

<223> OTHER INFORMATION: R is A or G

<400> SEQUENCE: 95

gecgecreca

<210> SEQ I
<211> LENGT.
<212> TYPE:

tgg

D NO 96
H: 5670
DNA

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Asp Gln Pro
285

Cys Ile Arg
300

Asn His Trp

Gly Cys Leu

Arg Asp Leu
350

<223> OTHER INFORMATION: pTarget Empty Vector

<400> SEQUE:

tcaatattgg

ttggccattyg

aatatgaccg

gtcattagtt

gectggetga

agtaacgcca

ccacttggea

cggtaaatgg

gcagtacatc

caatgggegt

caatgggagt

cgatecgeceg

agcagagctce

agttaaattg

gactctctta

ggttacaaga

cttgegttte

NCE: 96

ccattageca

catacgttgt

ccatgttgge

catagcccat

cecgeccaacy

atagggactt

gtacatcaag

ccegectgge

tacgtattag

ggatagcggt

ttgttttgge

ccecegttgac

gtttagtgaa

ctaacgcagt

aggtagcctt

caggtttaag

tgataggcac

tattattcat

atctatatca

attgattatt

atatggagtt

accccecgecce

tccattgacyg

tgtatcatat

attatgccca

tcatcgetat

ttgactcacyg

accaaaatca

gcaaatgggce

ccgtcagatce

cagtgettet

gcagaagttyg

gagaccaata

ctattggtet

tggttatata

taatatgtac

gactagttat

ccgegttaca

attgacgtca

tcaatgggtyg

gccaagtecyg

gtacatgacc

taccatggtyg

gggatttcca

acgggacttt

ggtaggcgtg

actagaagct

gacacaacag

gtegtgagge

gaaactgggce

tactgacatc

gcataaatca

atttatattg

taatagtaat

taacttacgg

ataatgacgt

gagtatttac

cccectatty

ttacgggact

atgcggtttt

agtctecace

ccaaaatgtce

tacggtggga

ttattgeggt

tctegaactt

actgggcagg

ttgtcgagac

cactttgect

Leu Arg

Ala Gln

Leu His

320

Glu Ala
335

Arg Ser

atattggcta
gctecatgtee
caattacggyg
taaatggccce
atgttcccat
ggtaaactgce
acgtcaatga
ttecctacttyg
ggcagtacac
ccattgacgt
gtaacaactg
ggtctatata
agtttatcac
aagctgcagt
taagtatcaa
agagaagact

ttctctecac

13

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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-continued
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcggatc 1260
cttgctagece tcgagacgcg tgatatcttt ccecgggggta cecgtcgactg cggccgcgaa 1320
ttccaagett gagtattcta tcegtgtcacce taaataactt ggcgtaatca tggtcatatce 1380
tgtttecetgt gtgaaattgt tatccgctca caattccaca caacatacga gccggaagca 1440
taaagtgtaa agcctggggt gcctaatgag tgagctaact cacattaatt gegttgecgeg 1500
atgcttceccat tttgtgaggg ttaatgcttc gagaagacat gataagatac attgatgagt 1560
ttggacaaac cacaacaaga atgcagtgaa aaaaatgctt tatttgtgaa atttgtgatg 1620
ctattgcttt atttgtaacc attataagct gcaataaaca agttaacaac aacaattgca 1680
ttcattttat gtttcaggtt cagggggaga tgtgggaggt tttttaaagc aagtaaaacc 1740
tctacaaatg tggtaaaatc cgataaggat cgattccgga gecctgaatgg cgaatggacg 1800
cgeccctgtag cggcgcatta agecgceggcgg gtgtggtggt tacgcgcacg tgaccgctac 1860
acttgccage geccctagege ccgctecttt cgetttette cecttecttte tegecacgtt 1920
cgecggettt cecccgtcaag ctcectaaatcg ggggctecect ttagggttee gatttagtgce 1980
tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc 2040
gccctgatag acggttttte gcectttgac gttggagtec acgttcttta atagtggact 2100
cttgttccaa actggaacaa cactcaaccce tatctcggtce tattcttttg atttataagg 2160
gattttgccg atttcggcect attggttaaa aaatgagctg atttaacaaa aatttaacgce 2220
gaattttaac aaaatattaa cgcttacaat ttcgcctgtg taccttcectga ggcggaaaga 2280
accagctgtg gaatgtgtgt cagttagggt gtggaaagtc cccaggctcce ccagcaggca 2340
gaagtatgca aagcatgcat ctcaattagt cagcaaccag gtgtggaaag tccccaggct 2400
cceccagcagg cagaagtatg caaagcatgce atctcaatta gtcagcaacc atagtcccgce 2460
ccctaactee geccatceeg cecctaacte cgecccagtte cgceccattet cegecccatg 2520
gctgactaat tttttttatt tatgcagagg ccgaggccgce ctecggcectcet gagcectattcece 2580
agaagtagtg aggaggcttt tttggaggcc taggcttttg caaaaagctt gattcttctg 2640
acacaacagt ctcgaactta aggctagagc caccatgatt gaacaagatg gattgcacgc 2700
aggttcteceg gecgettggg tggagaggct attcggetat gactgggcac aacagacaat 2760
cggctgcetet gatgccgecg tgttceccecggcet gtcagcecgcag gggcgceccgg ttetttttgt 2820
caagaccgac ctgtceggtg ccctgaatga actgcaggac gaggcagcege ggctategtg 2880
gctggccacyg acgggcgtte cttgcgcage tgtgctcgac gttgtcactg aagcgggaag 2940
ggactggcetg ctattgggcg aagtgcceggg gcaggatcte ctgtcatctce accttgetece 3000
tgccgagaaa gtatccatca tggctgatge aatgcggegg ctgcatacge ttgatccggce 3060
tacctgccca ttcgaccacce aagcgaaaca tcgcatcgag cgagcacgta ctcggatgga 3120
agccggtett gtcgatcagg atgatctgga cgaagagcat caggggctcg cgccagccga 3180
actgttegece aggctcaagg cgcgcatgce cgacggcgag gatctcegteg tgacccatgg 3240
cgatgcctge ttgccgaata tcatggtgga aaatggcecge ttttectggat tcatcgactg 3300
tggcecggetyg ggtgtggegyg accgctatca ggacatageg ttggctacce gtgatattge 3360
tgaagagctt ggcggcgaat gggctgaccg cttectegtg ctttacggta tegecgetcece 3420
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cgattcgcag cgcatcgect tectatcgect tcettgacgag ttcettectgag cgggactcetg 3480
gggttcgaaa tgaccgacca agcgacgccce aacctgecat cacgatggec gcaataaaat 3540
atctttattt tcattacatc tgtgtgttgg ttttttgtgt gaagatccge gtatggtgca 3600
ctctcagtac aatctgctcet gatgccgcat agttaagcca geccccgacac ccgccaacac 3660
ccgctgacge gecctgacgg gettgtetge tcececggcate cgcttacaga caagcetgtga 3720
ccgtectecgg gagctgcatg tgtcagaggt tttcaccgtce atcaccgaaa cgcgcgagac 3780
gaaagggcct cgtgatacgce ctatttttat aggttaatgt catgataata atggtttcett 3840
agacgtcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt ttatttttet 3900
aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg cttcaataat 3960
attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt ceccttttttg 4020
cggcattttg ccttectgtt tttgctcace cagaaacgct ggtgaaagta aaagatgcectg 4080
aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc ggtaagatcc 4140
ttgagagttt tcgccccgaa gaacgtttte caatgatgag cacttttaaa gttctgctat 4200
gtggcgcggt attatcccecgt attgacgccg ggcaagagca actcggtcgce cgcatacact 4260
attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt acggatggca 4320
tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact gcggccaact 4380
tacttctgac aacgatcgga ggaccgaagg agctaaccge ttttttgcac aacatggggg 4440
atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata ccaaacgacg 4500
agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta ttaactggceg 4560
aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg gataaagttg 4620
caggaccact tctgcgcteg geccttecgg ctggctggtt tattgectgat aaatctggag 4680
ccggtgageg tgggtctege ggtatcattg cagcactggg gccagatggt aagccctcecce 4740
gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga aatagacaga 4800
tcgctgagat aggtgcctca ctgattaage attggtaact gtcagaccaa gtttactcat 4860
atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag gtgaagatcc 4920
tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac tgagcgtcag 4980
accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttetgcge gtaatctget 5040
gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat caagagctac 5100
caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat actgtcectte 5160
tagtgtagcce gtagttaggc caccacttca agaactctgt agcaccgcct acatacctceg 5220
ctctgctaat cctgttacca gtggctgctg ccagtggcega taagtcgtgt cttaccgggt 5280
tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg gggggttegt 5340
gcacacagcece cagcettggag cgaacgacct acaccgaact gagataccta cagcecgtgagce 5400
tatgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccyg gtaageggca 5460
gggtcggaac aggagagcgce acgagggagce ttccaggggg aaacgcctgg tatctttata 5520
gtcetgtegg gtttegecac ctetgacttg agegtecgatt tttgtgatge tcecgtcagggy 5580
ggcggagect atggaaaaac gccagcaacg cggccttttt acggttecctg gecttttget 5640
ggccttttge tcacatggct cgacagatct 5670

<210> SEQ ID NO 97
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168

<211> LENGTH: 6884

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget IFNa-dlD2A-SGluc (-1M)

<400> SEQUENCE: 97

tcaatattgg

ttggccattyg

aatatgaccg

gtcattagtt

gectggetga

agtaacgcca

ccacttggea

cggtaaatgg

gcagtacatc

caatgggegt

caatgggagt

cgatecgeceg

agcagagctce

agttaaattg

gactctctta

ggttacaaga

cttgegttte

aggtgtccac

getgegcaac

gaaagggacg

acgttgtaaa

cttgctageg

agctgcaatg

accagagccc

cacagaaggg

caagccatgg

ggCthgCtg

cagctcaggyg

ctggaggagg

caagagaaga

ttctettect

tgcgeegeca

tttgacctge

ctgtttgece

ttcaacatcg

aagttgceeg

ccattageca

catacgttgt

ccatgttgge

catagcccat

cecgeccaacy

atagggactt

gtacatcaag

ccegectgge

tacgtattag

ggatagcggt

ttgttttgge

ccecegttgac

gtttagtgaa

ctaacgcagt

aggtagcctt

caggtttaag

tgataggcac

tcccagttea

tgctgggaag

tggcaagcaa

acgacggeca

ccgecaccat

ccatctgete

tgaggctect

actttggtte

ctctggtgea

ctgectggaa

acctggaage

actccatcct

gctacagece

ccagaaacct

ccatgageca

tcaagttgge

tgatctgecat

tggCCgtggC

gcaagaagct

tattattcat

atctatatca

attgattatt

atatggagtt

accccecgecce

tccattgacyg

tgtatcatat

attatgccca

tcatcgetat

ttgactcacyg

accaaaatca

gcaaatgggce

ccgtcagatce

cagtgettet

gcagaagttyg

gagaccaata

ctattggtet

attacagctce

gacgatcaga

ggcgattaag

gagaattata

ggccccaace

tctgggetgt

ggcacaaatg

ccctecatgag

tgagatgctce

tgagagccte

ctgtgtcatg

ggctgtgagg

ctgtgectygyg

gcaagacaga

caagcaaaag

cggagacgtt

cgetgtggec

cagcaacttt

gccgctggag

tggttatata

taatatgtac

gactagttat

ccgegttaca

attgacgtca

tcaatgggtyg

gccaagtecyg

gtacatgacc

taccatggtyg

gggatttcca

acgggacttt

ggtaggcgtg

actagaagct

gacacaacag

gtegtgagge

gaaactgggce

tactgacatc

ttaaaaattg

gegggectet

ttgagttacg

atacgactca

tcageccettee

gacctgecte

aggagaatct

gCttttgggg

cagcagacct

ctgcaccagt

caggaggegy

aaatacttcc

gagatcgtca

ctcaggaaga

atcattgcac

gagtccaace

gaggccaage

gegaccacgg

gtgctcaaag

gcataaatca atattggcta

atttatattyg gctcatgtce

taatagtaat caattacggg

taacttacgg taaatggccc

ataatgacgt atgttcccat

gagtatttac ggtaaactgce

cccectattyg acgtcaatga

ttacgggact ttcctacttg

atgcggtttt ggcagtacac

agtctceccace ccattgacgt

ccaaaatgtc gtaacaactg

tacggtggga ggtctatata

ttattgcggt agtttatcac

tctegaactt aagctgcagt

actgggcagg taagtatcaa

ttgtcgagac agagaagact

cactttgect ttetetecac

gatctecatt cgccattcag

tcgetattac gecagetgge

ccaggatttt cccagtcacyg

ctatagggcyg aattcggatce

tcacggcect ggtgctacte

agacccacag cctggcetcac

ctcecttete ctgectggac

gcaaccaggt ccagaaggct

tccagetett cagcacagag

tctgcactgyg actggatcag

ggctggaagg gaccccectg

acagactcac cctctatctg

gggcagaagt catgagatcce

aggagctcega gacgcegtgat

cagcaaagca gcttctgaat

ctgggecegyg agtcaaagtt

ccaccgagaa caacgaagac

atctcgatge tgaccgaggyg

agatggaagc caatgcccgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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aaagctggct gcaccagggg ctgtctgatce tgcctgtcece acatcaagtg cacgcccaag 2220
atgaagaagt ggctcccagg acgctgecac acctacgaag gcgacaaaga gtccgcacag 2280
ggcggcatag gcgaggcgat cgtcgatatt cctgagattc ctgggttcaa ggacttggag 2340
ccaatggagc agttcatcgce acaggtcgat ctgtgtgtgg actgcacaac tggctgcectce 2400
aaagggcttg ccaacgtgca gtgttcagac ctgctcaaga agtggctgcce gcaacgctgt 2460
gegacctttyg ccagcaagat ccagggccag gtggacaaga tcaagggggce cggtggtgac 2520
taagcggccg cgaattccaa gcettgagtat tctatcgtgt cacctaaata acttggcgta 2580
atcatggtca tatctgtttc ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat 2640
acgagccgga agcataaagt gtaaagcctg gggtgcctaa tgagtgagcet aactcacatt 2700
aattgcgttg cgcgatgctt ccattttgtg agggttaatg cttcgagaag acatgataag 2760
atacattgat gagtttggac aaaccacaac aagaatgcag tgaaaaaaat gctttatttg 2820
tgaaatttgt gatgctattg ctttatttgt aaccattata agctgcaata aacaagttaa 2880
caacaacaat tgcattcatt ttatgtttca ggttcagggg gagatgtggg aggtttttta 2940
aagcaagtaa aacctctaca aatgtggtaa aatccgataa ggatcgattc cggagcctga 3000
atggcgaatg gacgcgcect gtagcecggcge attaagegeg gegggtgtgg tggttacgeg 3060
cacgtgaccg ctacacttgce cagcgcccta gcgeccgete ctttegettt ctteccttece 3120
tttctegeca cgttegeegg cttteccegt caagctctaa atcggggget cectttaggg 3180
ttccgattta gtgctttacg gcacctcgac cccaaaaaac ttgattaggg tgatggttca 3240
cgtagtgggce catcgccetg atagacggtt tttegcectt tgacgttgga gtccacgtte 3300
tttaatagtg gactcttgtt ccaaactgga acaacactca accctatctc ggtctattct 3360
tttgatttat aagggatttt gccgatttcg gcctattggt taaaaaatga gcectgatttaa 3420
caaaaattta acgcgaattt taacaaaata ttaacgctta caatttcgcc tgtgtacctt 3480
ctgaggcgga aagaaccagc tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg 3540
ctccccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg 3600
aaagtcccca ggcteccccag caggcagaag tatgcaaagce atgcatctca attagtcagce 3660
aaccatagtc ccgcccectaa ctccgeccat cecgeccecta actecgecca gttecgecca 3720
ttcteecgece catggctgac taattttttt tatttatgca gaggccgagg ccgecteggce 3780
ctctgagcta ttccagaagt agtgaggagg cttttttgga ggcctaggct tttgcaaaaa 3840
gcttgattet tcectgacacaa cagtctcgaa cttaaggcta gagccaccat gattgaacaa 3900
gatggattgc acgcaggttc tcecggcceget tgggtggaga ggctattcegg ctatgactgg 3960
gcacaacaga caatcggctg ctcectgatgec gecgtgttec ggectgtcage gcaggggcegce 4020
ccggttettt ttgtcaagac cgacctgtce ggtgccctga atgaactgca ggacgaggca 4080
gcgeggctat cgtggetgge cacgacgggce gttcecttgeg cagetgtget cgacgttgte 4140
actgaagcgg gaagggactg gcectgctattg ggcgaagtgce cggggcagga tcectcectgtca 4200
tctcaccttg ctectgcecga gaaagtatce atcatggetg atgcaatgceg geggctgcat 4260
acgcttgate cggctacctg cccattecgac caccaagega aacatcgcat cgagcgagca 4320
cgtactcegga tggaagccgg tettgtcgat caggatgatc tggacgaaga gcatcagggg 4380
ctegegecag ccgaactgtt cgccaggete aaggcegcegea tgcccgacgyg cgaggatcte 4440
gtcgtgacce atggcgatge ctgcttgecg aatatcatgg tggaaaatgg ccgcettttet 4500



171

US 10,435,695 B2

172

-continued
ggattcatcg actgtggccg gctgggtgtg geggaccget atcaggacat agegttgget 4560
acccgtgata ttgctgaaga gcettggegge gaatgggcetg accgcttcect cgtgetttac 4620
ggtatcgeeg ctecccgatte gcagecgcatce gecttcectate gecttcettga cgagttette 4680
tgagcgggac tctggggttc gaaatgaccg accaagcgac gcccaacctyg ccatcacgat 4740
ggccgcaata aaatatcttt attttcatta catctgtgtg ttggtttttt gtgtgaagat 4800
ccgegtatgg tgcactctca gtacaatctg ctectgatgece gecatagttaa gecagccccg 4860
acacccgceca acacccgetg acgcgcecctg acgggcttgt ctgctecccgg catccgetta 4920
cagacaagct gtgaccgtcet ccgggagctg catgtgtcag aggttttcac cgtcatcacc 4980
gaaacgcgceg agacgaaagg gcctcecgtgat acgcctattt ttataggtta atgtcatgat 5040
aataatggtt tcttagacgt caggtggcac ttttcgggga aatgtgcgcg gaacccctat 5100
ttgtttattt ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata 5160
aatgcttcaa taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgccct 5220
tattccettt tttgcggcat tttgcecttce tgtttttget cacccagaaa cgctggtgaa 5280
agtaaaagat gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa 5340
cagcggtaag atccttgaga gttttcecgcce cgaagaacgt tttccaatga tgagcacttt 5400
taaagttctg ctatgtggcg cggtattatce ccgtattgac geccgggcaag agcaactcgg 5460
tcgccgecata cactattcte agaatgactt ggttgagtac tcaccagtca cagaaaagca 5520
tcttacggat ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa 5580
cactgcggcece aacttacttce tgacaacgat cggaggaccg aaggagctaa ccgcetttttt 5640
gcacaacatg ggggatcatg taactcgecct tgatcgttgg gaaccggagc tgaatgaagce 5700
cataccaaac gacgagcgtg acaccacgat gectgtagea atggcaacaa cgttgcgcaa 5760
actattaact ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga 5820
ggcggataaa gttgcaggac cacttctgeg ctcecggeccctt ccggetgget ggtttattge 5880
tgataaatct ggagccggtg agecgtgggtce tcecgeggtatce attgcagcac tggggccaga 5940
tggtaagccce tcccegtateg tagttatcta cacgacgggg agtcaggcaa ctatggatga 6000
acgaaataga cagatcgctg agataggtgc ctcactgatt aagcattggt aactgtcaga 6060
ccaagtttac tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat 6120
ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttegtt 6180
ccactgagcg tcagacccceg tagaaaagat caaaggatct tcttgagatce ctttttttet 6240
gcgegtaate tgctgcttge aaacaaaaaa accaccgcta ccagceggtgg tttgtttgece 6300
ggatcaagag ctaccaactc tttttccgaa ggtaactggce ttcagcagag cgcagatacce 6360
aaatactgtc cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc 6420
gcctacatac ctegcetectge taatcctgtt accagtgget getgccagtg gcgataagtce 6480
gtgtcttacc gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggcetg 6540
aacggggggt tcgtgcacac agcccagett ggagcgaacyg acctacaccyg aactgagata 6600
cctacagegt gagctatgag aaagcgecac gettcccgaa gggagaaagyg cggacaggta 6660
tceggtaage ggcagggtceg gaacaggaga gegcacgagyg gagcettcecag ggggaaacgce 6720
ctggtatctt tatagtcctg tegggtttcg ccacctetga cttgagegte gatttttgtg 6780
atgctcegtca ggggggcgga gcectatggaa aaacgccagce aacgcggcect ttttacggtt 6840
cctggecttt tgctggcectt ttgctcacat ggctcgacag atct 6884
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<210> SEQ ID NO 98
<211> LENGTH: 6864

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget SGLuc-dlD2A-IFNa

<400> SEQUENCE: 98

tcaatattgg

ttggccattyg

aatatgaccg

gtcattagtt

gectggetga

agtaacgcca

ccacttggea

cggtaaatgg

gcagtacatc

caatgggegt

caatgggagt

cgatecgeceg

agcagagctce

agttaaattg

gactctctta

ggttacaaga

cttgegttte

aggtgtccac

getgegcaac

gaaagggacg

acgttgtaaa

cttggegtge

ggccgaggcc

cttegegace

ggaggtgctc

gatctgectyg

ccacacctac

cattcctgag

cgatctgtgt

tgacctgete

ccaggtggac

accagcaaag

cectggacee

caatgccatce

ccattageca

catacgttgt

ccatgttgge

catagcccat

cecgeccaacy

atagggactt

gtacatcaag

ccegectgge

tacgtattag

ggatagcggt

ttgttttgge

ccecegttgac

gtttagtgaa

ctaacgcagt

aggtagcctt

caggtttaag

tgataggcac

tcccagttea

tgctgggaag

tggcaagcaa

acgacggeca

gecegecacca

aagcccacceg

acggatcteg

aaagagatgg

tcccacatca

gaaggcgaca

attcctgggt

gtggactgca

aagaagtggc

aagatcaagg

cagcttetga

gggatggccc

tgctctetygyg

tattattcat

atctatatca

attgattatt

atatggagtt

accccecgecce

tccattgacyg

tgtatcatat

attatgccca

tcatcgetat

ttgactcacyg

accaaaatca

gcaaatgggce

ccgtcagatce

cagtgettet

gcagaagttyg

gagaccaata

ctattggtet

attacagctce

gacgatcaga

ggcgattaag

gagaattata

tgggagtcaa

agaacaacga

atgctgaccyg

aagccaatge

agtgcacgec

aagagtcege

tcaaggactt

caactggetyg

tgccgcaacy

gggccggtgg

attttgacct

caacctcage

getgtgaccet

tggttatata

taatatgtac

gactagttat

ccgegttaca

attgacgtca

tcaatgggtyg

gccaagtecyg

gtacatgacc

taccatggtyg

gggatttcca

acgggacttt

ggtaggcgtg

actagaagct

gacacaacag

gtegtgagge

gaaactgggce

tactgacatc

ttaaaaattg

gegggectet

ttgagttacg

atacgactca

agttctgttt

agacttcaac

cgggaagttg

ccggaaaget

caagatgaag

acagggcggc

ggagcccatyg

cctcaaaggyg

ctgtgegace

tgacgctage

gctcaagtty

cttecteacy

gectcagace

gcataaatca

atttatattg

taatagtaat

taacttacgg

ataatgacgt

gagtatttac

cccectatty

ttacgggact

atgcggtttt

agtctecace

ccaaaatgtce

tacggtggga

ttattgeggt

tctegaactt

actgggcagg

ttgtcgagac

cactttgect

gatctccatt

tcgctattac

ccaggatttt

ctatagggeg

gecctgatet

atcgtggeceyg

cceggcaaga

ggctgcacca

aagtggctce

ataggcgagg

gagcagttca

cttgccaacy

tttgccagca

cacaagcaaa

gccggagacyg

geecetggtge

cacagcctygyg

atattggcta

gctecatgtee

caattacggyg

taaatggccce

atgttcccat

ggtaaactgce

acgtcaatga

ttectacttg

ggcagtacac

ccattgacgt

gtaacaactg

ggtctatata

agtttatcac

aagctgcagt

taagtatcaa

agagaagact

ttctctecac

cgccatteag

gecagetgge

cccagtcacy

aattcggatce

gecatcgetgt

tggccagcaa

agctgecget

ggggctgtct

caggacgcetyg

cgatcgtega

tcgcacaggt

tgcagtgtte

agatccaggyg

agatcattge

ttgagtccaa

tactcagcetyg

ctcacaccag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



175

US 10,435,695 B2

176

-continued
agccctgagg ctectggcac aaatgaggag aatctctecce ttctectgece tggaccacag 2100
aagggacttt ggttcccecte atgaggcttt tgggggcaac caggtccaga aggctcaagc 2160
catggctectg gtgcatgaga tgctccagca gaccttcecag ctcttcagca cagagggctce 2220
ggctgctgece tggaatgaga gcctcectgeca ccagttctge actggactgg atcagcagcet 2280
cagggacctyg gaagcectgtg tcatgcagga ggcggggctyg gaagggacce ccctgetgga 2340
ggaggactcc atcctggcectg tgaggaaata cttccacaga ctcaccctcet atctgcaaga 2400
gaagagctac agcccctgtg cctgggagat cgtcagggca gaagtcatga gatccttcete 2460
ttectecaga aacctgcaag acagactcag gaagaaggag tgagcggcecyg cgaattccaa 2520
gcttgagtat tctatcgtgt cacctaaata acttggcgta atcatggtca tatctgttte 2580
ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt 2640
gtaaagcctg gggtgcctaa tgagtgagcet aactcacatt aattgcegttg cgcgatgett 2700
ccattttgtg agggttaatg cttcgagaag acatgataag atacattgat gagtttggac 2760
aaaccacaac aagaatgcag tgaaaaaaat gctttatttg tgaaatttgt gatgctattg 2820
ctttatttgt aaccattata agctgcaata aacaagttaa caacaacaat tgcattcatt 2880
ttatgtttca ggttcagggyg gagatgtggg aggtttttta aagcaagtaa aacctctaca 2940
aatgtggtaa aatccgataa ggatcgattc cggagcctga atggcgaatg gacgcgccect 3000
gtagcggege attaagcgcg gcgggtgtgg tggttacgeg cacgtgaccg ctacacttge 3060
cagcgccecta gecgceecgete ctttegettt ctteccttece tttetegeca cgttegecgg 3120
ctttcececgt caagctctaa atcgggggct ccectttaggg ttceccgattta gtgctttacg 3180
gcacctcgac cccaaaaaac ttgattaggg tgatggttca cgtagtgggce catcgcectg 3240
atagacggtt tttcgcccectt tgacgttgga gtccacgttce tttaatagtg gactcttgtt 3300
ccaaactgga acaacactca accctatctce ggtctattet tttgatttat aagggatttt 3360
gccgattteg gectattggt taaaaaatga gctgatttaa caaaaattta acgcgaattt 3420
taacaaaata ttaacgctta caatttcgcce tgtgtacctt ctgaggcgga aagaaccagc 3480
tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg ctccccagca ggcagaagta 3540
tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg aaagtcccca ggctccccag 3600
caggcagaag tatgcaaagc atgcatctca attagtcagc aaccatagtc ccgcccectaa 3660
ctececgeccat ceccgecccta actccgecca gttecgecca ttcecteecgece catggctgac 3720
taattttttt tatttatgca gaggccgagg ccgcctegge ctctgagcta ttceccagaagt 3780
agtgaggagg cttttttgga ggcctaggct tttgcaaaaa gcttgattcect tetgacacaa 3840
cagtctcgaa cttaaggcta gagccaccat gattgaacaa gatggattgce acgcaggttce 3900
tceggeceget tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggcetg 3960
ctctgatgece gecgtgttece ggctgtcage gcaggggcege ccggttcecttt ttgtcaagac 4020
cgacctgtce ggtgccctga atgaactgca ggacgaggca gcgcggctat cgtggcetggce 4080
cacgacgggc gttcecttgeg cagctgtgct cgacgttgtce actgaagcgg gaagggactg 4140
gctgctattyg ggcgaagtge cggggcagga tctcectgtceca tetcaccttg ctectgecga 4200
gaaagtatcc atcatggctg atgcaatgcg gecggctgcat acgcttgatce cggctacctg 4260
cccattcegac caccaagcga aacatcgcat cgagcgagea cgtactcgga tggaagccgg 4320
tcttgtegat caggatgatc tggacgaaga gcatcagggg ctcgcgccag ccgaactgtt 4380
cgccaggete aaggegegca tgcccgacgg cgaggatcte gtegtgacce atggegatge 4440
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ctgcttgececg aatatcatgg tggaaaatgg ccgcecttttet ggattcatceg actgtggecg 4500
gctgggtgtyg geggaccgcet atcaggacat agcecgttgget acccgtgata ttgctgaaga 4560
gcttggegge gaatgggctg accgcttect cgtgctttac ggtatcgecg cteccgatte 4620
gcagcgcate gecttectate gecttettga cgagttcectte tgagcecgggac tctggggtte 4680
gaaatgaccg accaagcgac gcccaacctg ccatcacgat ggccgcaata aaatatcttt 4740
attttcatta catctgtgtg ttggtttttt gtgtgaagat ccgcgtatgg tgcactctca 4800
gtacaatctg ctctgatgce gcatagttaa gccagceccceg acacccgceca acacccgetyg 4860
acgcgceectg acgggcttgt ctgctceeccgg catccgetta cagacaagcet gtgaccgtcet 4920
ccgggagetg catgtgtcag aggttttcac cgtcatcacce gaaacgcgceg agacgaaagg 4980
gcctegtgat acgectattt ttataggtta atgtcatgat aataatggtt tcttagacgt 5040
caggtggcac ttttcgggga aatgtgcgcg gaacccctat ttgtttattt ttctaaatac 5100
attcaaatat gtatccgctc atgagacaat aaccctgata aatgcttcaa taatattgaa 5160
aaaggaagag tatgagtatt caacatttcc gtgtcgcect tattcceccttt tttgceggcat 5220
tttgccttee tgtttttget cacccagaaa cgctggtgaa agtaaaagat gctgaagatc 5280
agttgggtgc acgagtgggt tacatcgaac tggatctcaa cagcggtaag atccttgaga 5340
gttttcgeee cgaagaacgt tttccaatga tgagcacttt taaagttctg ctatgtggeg 5400
cggtattatc ccgtattgac gccgggcaag agcaactcegg tcgccgcata cactattcecte 5460
agaatgactt ggttgagtac tcaccagtca cagaaaagca tcttacggat ggcatgacag 5520
taagagaatt atgcagtgct gccataacca tgagtgataa cactgcggcc aacttacttce 5580
tgacaacgat cggaggaccg aaggagctaa ccgctttttt gcacaacatg ggggatcatg 5640
taactcgect tgatcgttgg gaaccggagce tgaatgaagce cataccaaac gacgagcgtg 5700
acaccacgat gcctgtagca atggcaacaa cgttgcgcaa actattaact ggcgaactac 5760
ttactctagce ttcccggcaa caattaatag actggatgga ggcggataaa gttgcaggac 5820
cacttctgeg ctcecggccectt ceggetggcet ggtttattge tgataaatct ggagceceggtg 5880
agcgtgggtce tcgcggtatce attgcagcac tggggccaga tggtaagccce teccgtatceg 5940
tagttatcta cacgacgggg agtcaggcaa ctatggatga acgaaataga cagatcgctg 6000
agataggtgc ctcactgatt aagcattggt aactgtcaga ccaagtttac tcatatatac 6060
tttagattga tttaaaactt catttttaat ttaaaaggat ctaggtgaag atcctttttg 6120
ataatctcat gaccaaaatc ccttaacgtg agttttegtt ccactgagcg tcagaccccg 6180
tagaaaagat caaaggatct tcttgagatc ctttttttet gegcecgtaatce tgctgcttgce 6240
aaacaaaaaa accaccgcta ccagcggtgg tttgtttgcc ggatcaagag ctaccaactce 6300
tttttcececgaa ggtaactgge ttcagcagag cgcagatacc aaatactgtce cttctagtgt 6360
agccgtagtt aggccaccac ttcaagaact ctgtagcacc gecctacatac ctegetcetge 6420
taatcctgtt accagtggct gcectgccagtg gcgataagtc gtgtcttacce gggttggact 6480
caagacgata gttaccggat aaggcgcagce ggtcgggetyg aacggggggt tcegtgcacac 6540
agcccagett ggagcgaacg acctacaccg aactgagata cctacagegt gagctatgag 6600
aaagcgccac gctteccgaa gggagaaagg cggacaggta tcecggtaage ggcagggtceg 6660
gaacaggaga gcgcacgagg gagcttceccag ggggaaacgc ctggtatctt tatagtectg 6720
tcgggttteg ccacctcectga cttgagegte gatttttgtg atgctegtca ggggggcgga 6780
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gcctatggaa aaacgccagce aacgcggcect ttttacggtt cctggecttt tgctggectt 6840

ttgctcacat ggctcgacag atct 6864

<210> SEQ ID NO 99

<211> LENGTH: 6106

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: pTarget Histone H3

<400> SEQUENCE: 99

tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960

cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcggatc 1260
cttgctagece tcgagacgcg tgataaggag ctcgagccac catggctcgt acaaagcaga 1320
ctgcecgcaa atcgaccggt ggtaaagcac cgaggaagca actcgctaca aaagcecgcete 1380
gcaagagtgc gccctctact ggaggggtga agaaacctca tcegttacagg cctggtactg 1440
tggcactccg tgaaattaga cgttatcaga agtccactga acttctgatt cgcaaacttce 1500
cctteccageg tectggtgegg gaaattgctce aggacttcaa aacagatctg cgcttcecaga 1560
gtgcagctat tggtgctttg caggaggcaa gtgaggccta tcectggttggce ctttttgaag 1620
acaccaacct gtgtgctatc catgccaaac gtgtaacaat tatgccaaaa gacatccagc 1680
tagcacgccg catacgtgga gaacgtgctt aaggtaacca atctttcceg ggggtaccgt 1740
cgactgcggce cgcgaattcc aagcttgagt attctategt gtcacctaaa taacttggceg 1800
taatcatggt catatctgtt tcctgtgtga aattgttatc cgctcacaat tccacacaac 1860
atacgagccg gaagcataaa gtgtaaagcce tggggtgcect aatgagtgag ctaactcaca 1920

ttaattgcgt tgcgcgatge ttceccattttg tgagggttaa tgcttcgaga agacatgata 1980
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agatacattg atgagtttgg acaaaccaca acaagaatgc agtgaaaaaa atgctttatt 2040
tgtgaaattt gtgatgctat tgctttattt gtaaccatta taagctgcaa taaacaagtt 2100
aacaacaaca attgcattca ttttatgttt caggttcagg gggagatgtg ggaggttttt 2160
taaagcaagt aaaacctcta caaatgtggt aaaatccgat aaggatcgat tccggagect 2220
gaatggcgaa tggacgcgce ctgtagegge gcattaageg cggcgggtgt ggtggttacyg 2280
cgcacgtgac cgctacactt gccagcgcce tagecgcccege tecttteget ttettecctt 2340
cctttetege cacgttcegec ggctttecce gtcaagetet aaatcggggg ctcecectttag 2400
ggttccgatt tagtgcttta cggcacctcg accccaaaaa acttgattag ggtgatggtt 2460
cacgtagtgg gccatcgeccece tgatagacgg tttttcecgecce tttgacgttg gagtccacgt 2520
tctttaatag tggactcttg ttccaaactg gaacaacact caaccctatce tceggtctatt 2580
cttttgattt ataagggatt ttgccgattt cggcctattg gttaaaaaat gagctgattt 2640
aacaaaaatt taacgcgaat tttaacaaaa tattaacgct tacaatttcg cctgtgtacc 2700
ttctgaggcg gaaagaacca gctgtggaat gtgtgtcagt tagggtgtgg aaagtcccca 2760
ggctceccccag caggcagaag tatgcaaagce atgcatctca attagtcagc aaccaggtgt 2820
ggaaagtccc caggctceccce agcaggcaga agtatgcaaa gcatgcatct caattagtca 2880
gcaaccatag tccecgeccct aactccgece atcccegecce taactecgec cagttccgece 2940
cattctecge cccatggetg actaattttt tttatttatg cagaggccga ggccgcectceg 3000
gcctetgage tattccagaa gtagtgagga ggcttttttg gaggcectagg cttttgcaaa 3060
aagcttgatt cttctgacac aacagtctcg aacttaaggc tagagccacc atgattgaac 3120
aagatggatt gcacgcaggt tctccggccg cttgggtgga gaggctattce ggctatgact 3180
gggcacaaca gacaatcggce tgctctgatg ccgcegtgtt ccggcetgtca gcgcaggggce 3240
gcceggttet ttttgtcaag accgacctgt ccggtgccecet gaatgaactg caggacgagyg 3300
cagcgceggcet atcgtggetg gecacgacgg gcecgttecttg cgcagetgtg ctecgacgttg 3360
tcactgaagc gggaagggac tggctgctat tgggcgaagt gccggggcag gatctcectgt 3420
catctcacct tgctecctgec gagaaagtat ccatcatgge tgatgcaatg cggcggctgce 3480
atacgcttga tccggctacce tgcccattcg accaccaagce gaaacatcgce atcgagcgag 3540
cacgtactcg gatggaagcc ggtcttgtcecg atcaggatga tctggacgaa gagcatcagg 3600
ggctegegee agecgaactg ttcegecagge tcaaggegeg catgceccgac ggegaggatce 3660
tcgtegtgac ccatggcgat gectgcttge cgaatatcat ggtggaaaat ggccgcetttt 3720
ctggattcat cgactgtggc cggctgggtg tggcggaccg ctatcaggac atagcegttgg 3780
ctacccgtga tattgctgaa gagcttggcg gcgaatggge tgaccgctte ctegtgettt 3840
acggtatcgce cgctcecccgat tcegcagcgca tcgectteta tecgecttcett gacgagttcet 3900
tctgageggg actcetggggt tcgaaatgac cgaccaageg acgceccaacce tgccatcacg 3960
atggccgcaa taaaatatct ttattttcat tacatctgtg tgttggtttt ttgtgtgaag 4020
atccgegtat ggtgcactcet cagtacaatc tgctctgatg ccgcatagtt aagccagcecce 4080
cgacacccge caacacccgce tgacgegecce tgacgggett gtetgetece ggcatceget 4140
tacagacaag ctgtgaccgt ctccgggage tgcatgtgtce agaggtttte accgtcatca 4200
ccgaaacgcg cgagacgaaa gggcctegtg atacgcctat ttttataggt taatgtcatg 4260
ataataatgg tttcttagac gtcaggtggc acttttcecggg gaaatgtgcg cggaacccect 4320
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atttgtttat ttttctaaat acattcaaat atgtatccgc tcatgagaca ataaccctga 4380
taaatgcttc aataatattg aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcece 4440
cttattcecct tttttgcgge attttgectt cctgtttttg ctcacccaga aacgctggtg 4500
aaagtaaaag atgctgaaga tcagttgggt gcacgagtgg gttacatcga actggatctc 4560
aacagcggta agatccttga gagttttcge cccgaagaac gttttccaat gatgagcact 4620
tttaaagttc tgctatgtgg cgcggtatta tccecgtattg acgccgggca agagcaactce 4680
ggtcgccgeca tacactattce tcagaatgac ttggttgagt actcaccagt cacagaaaag 4740
catcttacgg atggcatgac agtaagagaa ttatgcagtg ctgccataac catgagtgat 4800
aacactgcgg ccaacttact tcectgacaacg atcggaggac cgaaggagct aaccgctttt 4860
ttgcacaaca tgggggatca tgtaactcgc cttgatcgtt gggaaccgga gctgaatgaa 4920
gccataccaa acgacgagcg tgacaccacg atgcctgtag caatggcaac aacgttgege 4980
aaactattaa ctggcgaact acttactcta gcttccecgge aacaattaat agactggatg 5040
gaggcggata aagttgcagg accacttctg cgctecggcec tteccggetgg ctggtttatt 5100
gctgataaat ctggagccgg tgagcgtggg tcectcecgeggta tcattgcage actggggceca 5160
gatggtaagc cctecccgtat cgtagttatce tacacgacgg ggagtcaggc aactatggat 5220
gaacgaaata gacagatcgc tgagataggt gcctcactga ttaagcattg gtaactgtca 5280
gaccaagttt actcatatat actttagatt gatttaaaac ttcattttta atttaaaagg 5340
atctaggtga agatcctttt tgataatctc atgaccaaaa tcccttaacg tgagttttceg 5400
ttccactgag cgtcagaccce cgtagaaaag atcaaaggat cttcttgaga tecttttttt 5460
ctgcgcegtaa tcectgctgett gcaaacaaaa aaaccaccgce taccagcggt ggtttgtttg 5520
ccggatcaag agctaccaac tetttttceccecg aaggtaactg gecttcagcag agcgcagata 5580
ccaaatactg tccttctagt gtagccgtag ttaggccacc acttcaagaa ctctgtagca 5640
ccgcctacat acctegctet gcectaatecctg ttaccagtgg ctgctgccag tggcgataag 5700
tcgtgtetta ccgggttgga ctcaagacga tagttaccgg ataaggcgca gceggtcegggce 5760
tgaacggggg gttegtgcac acagcccage ttggagcgaa cgacctacac cgaactgaga 5820
tacctacagce gtgagctatg agaaagegece acgettceeeg aagggagaaa ggcggacagg 5880
tatcecggtaa gcggcagggt cggaacagga gagcgcacga gggagcttece agggggaaac 5940
gcctggtate tttatagtce tgtegggttt cgccacctet gacttgageg tcgatttttg 6000
tgatgctegt caggggggcyg gagcctatgg aaaaacgcca gcaacgcggce ctttttacgg 6060
ttectggect tttgctggece ttttgctcac atggctcgac agatct 6106
<210> SEQ ID NO 100
<211> LENGTH: 6696
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget SGLucON Alpha Porcine
<400> SEQUENCE: 100
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
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agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcgctag 1260
cgeccgecace atgggagtca aagttcectgtt tgccecctgatce tgcatcgctg tggccgaggce 1320
caagcccace gagaacaacg aagacttcaa catcgtggec gtggccagca actttgcgac 1380
cacggatctc gatgctgacc gagggaagtt gcccggcaag aagctgccgce tggaggtgcet 1440
caaagagatg gaagccaatg cccggaaagc tggctgcacc aggggctgte tgatctgect 1500
gteccacate aagtgcacge ccaagatgaa gaagtggctce ccaggacget gecacaccta 1560
cgaaggcgac aaagagtccg cacagggegg cataggcgag gcegatcegteg atattcctga 1620
gattcctggg ttcaaggact tggagccaat ggagcagttc atcgcacagg tcgatctgtg 1680
tgtggactgc acaactggct gcctcaaagg gcttgccaac gtgcagtgtt ctgacctget 1740
caagaagtgg ctgccgcaac getgtgegac ctttgccage aagatccagyg gccaggtgga 1800
caagatcaag ggggceggtyg gtgacgggece cgggtgtgac ctgectcaga cccacagect 1860
ggctcacacc agagccctga ggctectgge acaaatgagg agaatctctce ccttetectg 1920
cctggaccac agaagggact ttggttccce tcatgagget tttgggggca accaggtcca 1980
gaaggctcaa gccatggcte tggtgcatga gatgctccag cagaccttcce agctcttceag 2040
cacagagggc tcggctgetg cctggaatga gagectcectg caccagttcet gcactggact 2100
ggatcagcag ctcagggacc tggaagectg tgtcatgcag gaggcggggce tggaagggac 2160
cceectgetg gaggaggact ccatcctgge tgtgaggaaa tacttccaca gactcaccct 2220
ctatctgcaa gagaagagct acagcccctg tgcctgggag atcgtcaggg cagaagtcat 2280
gagatcctte tecttectcecca gaaacctgca agacagactc aggaagaagg agtgagceggce 2340
cgcgaattcce aagcttgagt attctatcgt gtcacctaaa taacttggceg taatcatggt 2400
catatctgtt tcctgtgtga aattgttatc cgctcacaat tccacacaac atacgagccg 2460
gaagcataaa gtgtaaagcc tggggtgcct aatgagtgag ctaactcaca ttaattgcegt 2520
tgcgcgatge ttccattttg tgagggttaa tgcttcgaga agacatgata agatacattg 2580
atgagtttgg acaaaccaca acaagaatgc agtgaaaaaa atgctttatt tgtgaaattt 2640
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gtgatgctat tgctttattt gtaaccatta taagctgcaa taaacaagtt aacaacaaca 2700
attgcattca ttttatgttt caggttcagg gggagatgtg ggaggttttt taaagcaagt 2760
aaaacctcta caaatgtggt aaaatccgat aaggatcgat tccggagcct gaatggcgaa 2820
tggacgcgcece ctgtagcggce gcattaagcg cggegggtgt ggtggttacg cgcacgtgac 2880
cgctacactt gccagcgecce tagcgcccge tceettteget ttcetteccctt cetttetege 2940
cacgttegee ggctttceceee gtcaagetcet aaatcggggg ctcecectttag ggttecgatt 3000
tagtgcttta cggcacctcg accccaaaaa acttgattag ggtgatggtt cacgtagtgg 3060
gccatcgeee tgatagacgg tttttcecgece tttgacgttg gagtccacgt tctttaatag 3120
tggactcttg ttccaaactyg gaacaacact caaccctatc tcggtctatt cttttgattt 3180
ataagggatt ttgccgattt cggcctattg gttaaaaaat gagctgattt aacaaaaatt 3240
taacgcgaat tttaacaaaa tattaacgct tacaatttcg cctgtgtacc ttcectgaggceg 3300
gaaagaacca gctgtggaat gtgtgtcagt tagggtgtgg aaagtcccca ggctccceccag 3360
caggcagaag tatgcaaagc atgcatctca attagtcagc aaccaggtgt ggaaagtccc 3420
caggctcecccece agcaggcaga agtatgcaaa gcatgcatct caattagtca gcaaccatag 3480
tceegecect aacteccgece atcccgecce taactccegece cagttceccgece cattctecege 3540
cccatggetg actaattttt tttatttatg cagaggccga ggccgcecteg gectcectgagce 3600
tattccagaa gtagtgagga ggcttttttg gaggcctagg cttttgcaaa aagcttgatt 3660
cttctgacac aacagtctcecg aacttaaggc tagagccacc atgattgaac aagatggatt 3720
gcacgcaggt tcteccggecg cttgggtgga gaggctattce ggctatgact gggcacaaca 3780
gacaatcggce tgctctgatg ccgecgtgtt ccggctgtca gegcaggggce gcccggttet 3840
ttttgtcaag accgacctgt ccggtgccct gaatgaactg caggacgagg cagcgcggct 3900
atcgtggetg geccacgacgg gegttecttg cgcagcectgtg ctcgacgttg tcactgaagce 3960
gggaagggac tggctgctat tgggcgaagt gccggggcag gatctcectgt catctcacct 4020
tgctecctgee gagaaagtat ccatcatggce tgatgcaatg cggcggctge atacgcttga 4080
tceggetace tgcccattceg accaccaage gaaacatcge atcgagcgag cacgtactceg 4140
gatggaagcc ggtcttgtcecg atcaggatga tctggacgaa gagcatcagg ggctcecgegec 4200
agccgaactg ttcegecagge tcaaggegeg catgeccgac ggcgaggatce tcegtegtgac 4260
ccatggcgat gectgcttge cgaatatcat ggtggaaaat ggccgectttt ctggattcat 4320
cgactgtggce cggctgggtyg tggcggaccg ctatcaggac atagcgttgg ctacccgtga 4380
tattgctgaa gagcttggceg gcgaatgggce tgaccgcettce ctcecgtgcecttt acggtatcegce 4440
cgctececgat tecgcagcgca tegecttcta tcegecttett gacgagttet tetgageggg 4500
actctggggt tcgaaatgac cgaccaagceg acgcccaacce tgccatcacyg atggecgcaa 4560
taaaatatct ttattttcat tacatctgtg tgttggtttt ttgtgtgaag atccgcgtat 4620
ggtgcactct cagtacaatc tgctctgatg ccgcatagtt aagccagccc cgacacccgce 4680
caacacccgce tgacgcgcecece tgacgggcett gtetgctece ggcatccget tacagacaag 4740
ctgtgaccgt ctccgggagce tgcatgtgte agaggttttce accgtcatca ccgaaacgcg 4800
cgagacgaaa gggcctcgtg atacgcectat ttttataggt taatgtcatg ataataatgg 4860
tttcttagac gtcaggtgge actttteggg gaaatgtgeg cggaacccct atttgtttat 4920
ttttctaaat acattcaaat atgtatccgc tcatgagaca ataaccctga taaatgcttce 4980
aataatattg aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcce cttattccct 5040
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tttttgecgge attttgcctt ccectgtttttg ctcacccaga aacgctggtg aaagtaaaag 5100
atgctgaaga tcagttgggt gcacgagtgg gttacatcga actggatctc aacagcggta 5160
agatccttga gagttttege cccgaagaac gttttccaat gatgagcact tttaaagttce 5220
tgctatgtgg cgcggtatta tcccgtattg acgeccgggca agagcaactce ggtcgccgca 5280
tacactattc tcagaatgac ttggttgagt actcaccagt cacagaaaag catcttacgg 5340
atggcatgac agtaagagaa ttatgcagtg ctgccataac catgagtgat aacactgcgg 5400
ccaacttact tctgacaacg atcggaggac cgaaggagct aaccgctttt ttgcacaaca 5460
tgggggatca tgtaactcgce cttgatcgtt gggaaccgga gctgaatgaa gccataccaa 5520
acgacgagcg tgacaccacg atgcctgtag caatggcaac aacgttgcgce aaactattaa 5580
ctggcgaact acttactcta gcecttceccececgge aacaattaat agactggatg gaggcggata 5640
aagttgcagg accacttctg cgctcggcece tteeggetgg ctggtttatt getgataaat 5700
ctggagcecgg tgagcegtggg tcetcecgeggta tcattgcage actggggcca gatggtaagce 5760
cctceegtat cgtagttate tacacgacgg ggagtcaggce aactatggat gaacgaaata 5820
gacagatcgce tgagataggt gcctcactga ttaagcattg gtaactgtca gaccaagttt 5880
actcatatat actttagatt gatttaaaac ttcattttta atttaaaagg atctaggtga 5940
agatcctttt tgataatctc atgaccaaaa tcccttaacg tgagtttteg ttceccactgag 6000
cgtcagaccce cgtagaaaag atcaaaggat cttcecttgaga tcecttttttt ctgcgcegtaa 6060
tctgctgett gcaaacaaaa aaaccaccgce taccageggt ggtttgtttg ccggatcaag 6120
agctaccaac tcttttteceg aaggtaactg gcttcagcag agcgcagata ccaaatactg 6180
tcettetagt gtageccgtag ttaggccacce acttcaagaa ctctgtagca ccgectacat 6240
acctcgetet gectaatcetg ttaccagtgg ctgctgecag tggcgataag tegtgtetta 6300
ccgggttgga ctcaagacga tagttaccgg ataaggcgea geggtceggge tgaacggggyg 6360
gttegtgcac acagcccage ttggagcgaa cgacctacac cgaactgaga tacctacagce 6420
gtgagctatyg agaaagcgcce acgcttccceg aagggagaaa ggcggacagg tatccggtaa 6480
geggcagggt cggaacagga gagcgcacga gggagettee agggggaaac gectggtatce 6540
tttatagtcc tgtcgggttt cgccacctct gacttgageg tcgatttttg tgatgctegt 6600
caggggggcyg gagcctatgg aaaaacgcca gcaacgcggce ctttttacgg ttectggect 6660
tttgctggece ttttgctcac atggctcgac agatct 6696
<210> SEQ ID NO 101
<211> LENGTH: 6693
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget GLucON Beta Porcine
<400> SEQUENCE: 101
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
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ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcgctag 1260
cgeccgecace atgggagtca aagttcectgtt tgccecctgatce tgcatcgctg tggccgaggce 1320
caagcccace gagaacaacg aagacttcaa catcgtggec gtggccagca actttgcgac 1380
cacggatctc gatgctgacc gagggaagtt gcccggcaag aagctgccgce tggaggtgcet 1440
caaagagatg gaagccaatg cccggaaagc tggctgcacc aggggctgte tgatctgect 1500
gteccacate aagtgcacge ccaagatgaa gaagtggctce ccaggacget gecacaccta 1560
cgaaggcgac aaagagtccg cacagggegg cataggcgag gcegatcegteg atattcctga 1620
gattcctggg ttcaaggact tggagccaat ggagcagttc atcgcacagg tcgatctgtg 1680
tgtggactgc acaactggct gcctcaaagg gcttgccaac gtgcagtgtt ctgacctget 1740
caagaagtgg ctgccgcaac getgtgegac ctttgccage aagatccagyg gccaggtgga 1800
caagatcaag ggggccggtyg gtgacgggcce cgggatgagce tatgatgtge ttcgatacca 1860
acaaaggagc agcaatttgg catgtcagaa gctcctggga cagttgcctg ggactcectca 1920
atattgcctc gaagatagga tgaactttga ggtccctgag gagattatgce aaccaccaca 1980
attccagaag gaagatgcag tattgattat ccacgagatg ctccagcaga tcttcecggcat 2040
tctcagaaga aatttctcta gcactggctg gaatgaaacc gtcattaaga ctatccttgt 2100
ggaacttgat gggcagatgg atgacctgga gacaatcctg gaggaaatca tggaggagga 2160
aaatttccce aggggagaca tgaccattct tcacctgaag aaatattact tgagcattct 2220
gcagtacctg aagtccaagg agtacagaag ctgtgcctgg acagtcgtcce aagtggaaat 2280
cctcaggaac ttttectttec ttaacagact tacagattac ctccggaact gagcggccgce 2340
gaattccaag cttgagtatt ctatcgtgtc acctaaataa cttggcgtaa tcatggtcat 2400
atctgtttce tgtgtgaaat tgttatccge tcacaattcce acacaacata cgagccggaa 2460
gcataaagtg taaagcctgg ggtgcctaat gagtgagcta actcacatta attgegttge 2520
gcgatgctte cattttgtga gggttaatgce ttcgagaaga catgataaga tacattgatg 2580
agtttggaca aaccacaaca agaatgcagt gaaaaaaatg ctttatttgt gaaatttgtg 2640
atgctattgce tttatttgta accattataa gctgcaataa acaagttaac aacaacaatt 2700
gcattcattt tatgtttcag gttcaggggg agatgtggga ggttttttaa agcaagtaaa 2760
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acctctacaa atgtggtaaa atccgataag gatcgattcc ggagcctgaa tggcgaatgg 2820
acgcgceectg tagcggcgca ttaagcegcgg cgggtgtggt ggttacgcge acgtgaccgce 2880
tacacttgcce agcgccctag cgcccgectcee tttegettte ttceccecttect ttetcegecac 2940
gttcgececgge tttecccegte aagectctaaa tcgggggcte ccetttagggt tcecgatttag 3000
tgctttacgg cacctcgacc ccaaaaaact tgattagggt gatggttcac gtagtgggcce 3060
atcgccectga tagacggttt ttecgececttt gacgttggag tccacgttcet ttaatagtgg 3120
actcttgttc caaactggaa caacactcaa ccctatcteg gtctattctt ttgatttata 3180
agggattttg ccgatttcgg cctattggtt aaaaaatgag ctgatttaac aaaaatttaa 3240
cgcgaatttt aacaaaatat taacgcttac aatttcgect gtgtacctte tgaggcggaa 3300
agaaccagct gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggce tcecccagcag 3360
gcagaagtat gcaaagcatg catctcaatt agtcagcaac caggtgtgga aagtccccag 3420
gcteeccage aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcce 3480
cgcccectaac tecgeccate ccgeccectaa cteecgeccag ttceccecgeccat tetecgecece 3540
atggctgact aatttttttt atttatgcag aggccgaggc cgcctcggece tcetgagctat 3600
tccagaagta gtgaggaggce ttttttggag gcctaggcett ttgcaaaaag cttgattcectt 3660
ctgacacaac agtctcgaac ttaaggctag agccaccatg attgaacaag atggattgca 3720
cgcaggttct cecggeccgett gggtggagag gctattcegge tatgactggg cacaacagac 3780
aatcggcectge tectgatgeceg cegtgttceccecg gctgtcageg caggggcgece cggttetttt 3840
tgtcaagacc gacctgtcceg gtgccctgaa tgaactgcag gacgaggcag cgcggctatce 3900
gtggctggece acgacgggcg ttecttgege agcectgtgcte gacgttgtca ctgaagceggyg 3960
aagggactgg ctgctattgg gcgaagtgcce ggggcaggat ctcctgtcat ctcaccttgce 4020
tcetgecgag aaagtatcca tcatggctga tgcaatgegg cggctgcata cgcttgatcce 4080
ggctacctyge ccattcgace accaagcgaa acatcgcatce gagcgagcac gtactcggat 4140
ggaagccggt cttgtcgate aggatgatct ggacgaagag catcaggggc tcgcgccagce 4200
cgaactgtte gccaggcectca aggcgegeat geccgacgge gaggatcteg tcegtgaccca 4260
tggcgatgcce tgcttgccga atatcatggt ggaaaatgge cgcttttctg gattcatcga 4320
ctgtggcecgg ctgggtgtgg cggaccgcta tcaggacata gcgttggcta cccgtgatat 4380
tgctgaagag cttggcggceg aatgggctga ccgcecttecte gtgctttacg gtatcgeccgce 4440
tcecgatteg cagcgcateg ccecttcectatcg ccttettgac gagttecttet gagecgggact 4500
ctggggtteg aaatgaccga ccaagcgacg cccaacctge catcacgatyg gccgcaataa 4560
aatatcttta ttttcattac atctgtgtgt tggttttttg tgtgaagatc cgcgtatggt 4620
gcactctcag tacaatctgce tctgatgccg catagttaag ccagccccga cacccgcecaa 4680
cacccgetga cgcgecctga cgggettgte tgctceccegge atccgettac agacaagcetg 4740
tgaccgtecte cgggagctgce atgtgtcaga ggttttcacce gtcatcaccg aaacgcgcga 4800
gacgaaaggg cctcgtgata cgectatttt tataggttaa tgtcatgata ataatggttt 4860
cttagacgtc aggtggcact tttcggggaa atgtgcgegg aacccctatt tgtttatttt 4920
tctaaataca ttcaaatatg tatccgctca tgagacaata accctgataa atgcttcaat 4980
aatattgaaa aaggaagagt atgagtattc aacatttccg tgtcgccctt attccctttt 5040
ttgcggcatt ttgccttect gtttttgcte acccagaaac gctggtgaaa gtaaaagatg 5100
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ctgaagatca gttgggtgca cgagtgggtt acatcgaact ggatctcaac agcggtaaga 5160
tcettgagag ttttegcececee gaagaacgtt ttccaatgat gagcactttt aaagttcectgce 5220
tatgtggcge ggtattatce cgtattgacg ccgggcaaga gcaactcggt cgccgcatac 5280
actattctca gaatgacttg gttgagtact caccagtcac agaaaagcat cttacggatg 5340
gcatgacagt aagagaatta tgcagtgctg ccataaccat gagtgataac actgcggcca 5400
acttacttct gacaacgatc ggaggaccga aggagctaac cgcttttttg cacaacatgg 5460
gggatcatgt aactcgcctt gatcgttggg aaccggagcet gaatgaagcc ataccaaacyg 5520
acgagcgtga caccacgatg cctgtagcaa tggcaacaac gttgcgcaaa ctattaactg 5580
gcgaactact tactctagct tcccggcaac aattaataga ctggatggag gcggataaag 5640
ttgcaggacc acttctgege teggcecectte cggetggetg gtttattget gataaatctg 5700
gagccggtga gegtgggtct cgeggtatca ttgcagcact ggggccagat ggtaagcecect 5760
ccegtategt agttatctac acgacgggga gtcaggcaac tatggatgaa cgaaatagac 5820
agatcgctga gataggtgcc tcactgatta agcattggta actgtcagac caagtttact 5880
catatatact ttagattgat ttaaaacttc atttttaatt taaaaggatc taggtgaaga 5940
tcetttttga taatctcatg accaaaatce cttaacgtga gttttegtte cactgagegt 6000
cagaccccgt agaaaagatc aaaggatctt cttgagatcc tttttttcectg cgcgtaatct 6060
gctgcecttgca aacaaaaaaa ccaccgctac cagcggtggt ttgtttgecg gatcaagagce 6120
taccaactct ttttccgaag gtaactggct tcagcagagc gcagatacca aatactgtcce 6180
ttctagtgta geccgtagtta ggccaccact tcaagaactc tgtagcaccg cctacatacc 6240
tcgectetget aatcctgtta ccagtggcectg ctgccagtgg cgataagteg tgtcttaccg 6300
ggttggactc aagacgatag ttaccggata aggcgcagceg gtcgggctga acggggggtt 6360
cgtgcacaca gcccagettyg gagcgaacga cctacaccga actgagatac ctacagegtg 6420
agctatgaga aagcgccacg cttcccgaag ggagaaagge ggacaggtat ccggtaageg 6480
gcagggtegyg aacaggagag cgcacgaggg agcttcecagg gggaaacgcec tggtatcttt 6540
atagtcectgt cgggtttege cacctcectgac ttgagcgteg atttttgtga tgctcegtcag 6600
gggggcggag cctatggaaa aacgccagca acgcggcctt tttacggttce ctggectttt 6660
gctggecttt tgctcacatg gctcgacaga tcet 6693
<210> SEQ ID NO 102
<211> LENGTH: 6624
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget GLucON Gamma Bovine
<400> SEQUENCE: 102
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
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gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcgctag 1260
cgeccgecace atgggagtca aagttcectgtt tgccecctgatce tgcatcgctg tggccgaggce 1320
caagcccace gagaacaacg aagacttcaa catcgtggec gtggccagca actttgcgac 1380
cacggatctc gatgctgacc gagggaagtt gcccggcaag aagctgccgce tggaggtgcet 1440
caaagagatg gaagccaatg cccggaaagc tggctgcacc aggggctgte tgatctgect 1500
gteccacate aagtgcacge ccaagatgaa gaagtggctce ccaggacget gecacaccta 1560
cgaaggcgac aaagagtccg cacagggegg cataggcgag gcegatcegteg atattcctga 1620
gattcctggg ttcaaggact tggagccaat ggagcagttc atcgcacagg tcgatctgtg 1680
tgtggactgc acaactggct gcctcaaagg gcttgccaac gtgcagtgtt ctgacctget 1740
caagaagtgg ctgccgcaac getgtgegac ctttgccage aagatccagyg gccaggtgga 1800
caagatcaag ggggccggtyg gtgacgggcce ccagggccaa ttttttagag aaatagaaaa 1860
cttaaaggag tattttaatg caagtagccc agatgtagct aagggtgggce ctcetcttcete 1920
agaaattttg aagaattgga aagatgaaag tgacaaaaaa attattcaga gccaaattgt 1980
cteccttetac ttcaaactcet ttgaaaacct caaagataac caggtcattc aaaggagcat 2040
ggatataatc aagcaagaca tgtttcagaa gttcttgaat ggcagctctg agaaactgga 2100
ggacttcaaa aagctgattc aaattccggt ggatgatctce cagatccagc gcaaagccat 2160
aaatgaactc atcaaagtga tgaatgacct gtcaccaaaa tctaacctca gaaagcggaa 2220
gagaagtcag aatctctttc gaggccggag agcatcaacg taagcggceccg cgaattccaa 2280
gcttgagtat tctatcgtgt cacctaaata acttggcgta atcatggtca tatctgttte 2340
ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt 2400
gtaaagcctg gggtgcctaa tgagtgagcet aactcacatt aattgcegttg cgcgatgett 2460
ccattttgtg agggttaatg cttcgagaag acatgataag atacattgat gagtttggac 2520
aaaccacaac aagaatgcag tgaaaaaaat gctttatttg tgaaatttgt gatgctattg 2580
ctttatttgt aaccattata agctgcaata aacaagttaa caacaacaat tgcattcatt 2640
ttatgtttca ggttcagggyg gagatgtggg aggtttttta aagcaagtaa aacctctaca 2700
aatgtggtaa aatccgataa ggatcgattc cggagcctga atggcgaatg gacgcgccect 2760
gtagcggege attaagcgcg gcgggtgtgg tggttacgeg cacgtgaccg ctacacttge 2820
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cagcgccecta gecgceecgete ctttegettt ctteccttece tttetegeca cgttegecgg 2880
ctttcececgt caagctctaa atcgggggct ccectttaggg ttceccgattta gtgctttacg 2940
gcacctcgac cccaaaaaac ttgattaggg tgatggttca cgtagtgggce catcgcectg 3000
atagacggtt tttcgcccectt tgacgttgga gtccacgttce tttaatagtg gactcttgtt 3060
ccaaactgga acaacactca accctatctce ggtctattet tttgatttat aagggatttt 3120
gccgattteg gectattggt taaaaaatga gctgatttaa caaaaattta acgcgaattt 3180
taacaaaata ttaacgctta caatttcgcce tgtgtacctt ctgaggcgga aagaaccagc 3240
tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg ctccccagca ggcagaagta 3300
tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg aaagtcccca ggctccccag 3360
caggcagaag tatgcaaagc atgcatctca attagtcagc aaccatagtc ccgcccectaa 3420
ctececgeccat ceccgecccta actccgecca gttecgecca ttcecteecgece catggctgac 3480
taattttttt tatttatgca gaggccgagg ccgcctegge ctctgagcta ttceccagaagt 3540
agtgaggagg cttttttgga ggcctaggct tttgcaaaaa gcttgattcect tetgacacaa 3600
cagtctcgaa cttaaggcta gagccaccat gattgaacaa gatggattgce acgcaggttce 3660
tceggeceget tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggcetg 3720
ctctgatgece gecgtgttece ggctgtcage gcaggggcege ccggttcecttt ttgtcaagac 3780
cgacctgtce ggtgccctga atgaactgca ggacgaggca gcgcggctat cgtggcetggce 3840
cacgacgggc gttcecttgeg cagctgtgct cgacgttgtce actgaagcgg gaagggactg 3900
gctgctattyg ggcgaagtge cggggcagga tctcectgtceca tetcaccttg ctectgecga 3960
gaaagtatcc atcatggctg atgcaatgcg gecggctgcat acgcttgatce cggctacctg 4020
cccattcegac caccaagcga aacatcgcat cgagcgagea cgtactcgga tggaagccgg 4080
tcttgtegat caggatgatc tggacgaaga gcatcagggg ctcgcgccag ccgaactgtt 4140
cgccaggete aaggegegca tgcccgacgg cgaggatcte gtegtgacce atggegatge 4200
ctgcttgececg aatatcatgg tggaaaatgg ccgcecttttet ggattcatceg actgtggecg 4260
gctgggtgtyg geggaccgcet atcaggacat agcecgttgget acccgtgata ttgctgaaga 4320
gcttggegge gaatgggctg accgcttect cgtgctttac ggtatcgecg cteccgatte 4380
gcagcgcate gecttectate gecttettga cgagttcectte tgagcecgggac tctggggtte 4440
gaaatgaccg accaagcgac gcccaacctg ccatcacgat ggccgcaata aaatatcttt 4500
attttcatta catctgtgtg ttggtttttt gtgtgaagat ccgcgtatgg tgcactctca 4560
gtacaatctg ctctgatgce gcatagttaa gccagceccceg acacccgceca acacccgetyg 4620
acgcgceectg acgggcttgt ctgctceeccgg catccgetta cagacaagcet gtgaccgtcet 4680
ccgggagetg catgtgtcag aggttttcac cgtcatcacce gaaacgcgceg agacgaaagg 4740
gcctegtgat acgectattt ttataggtta atgtcatgat aataatggtt tcttagacgt 4800
caggtggcac ttttcgggga aatgtgcgcg gaacccctat ttgtttattt ttctaaatac 4860
attcaaatat gtatccgctc atgagacaat aaccctgata aatgcttcaa taatattgaa 4920
aaaggaagag tatgagtatt caacatttcc gtgtcgcect tattcceccttt tttgceggcat 4980
tttgccttee tgtttttget cacccagaaa cgctggtgaa agtaaaagat gctgaagatc 5040
agttgggtgc acgagtgggt tacatcgaac tggatctcaa cagcggtaag atccttgaga 5100
gttttcgeee cgaagaacgt tttccaatga tgagcacttt taaagttctg ctatgtggeg 5160
cggtattatc ccgtattgac gccgggcaag agcaactcegg tcgccgcata cactattcecte 5220
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agaatgactt ggttgagtac tcaccagtca cagaaaagca tcttacggat ggcatgacag 5280
taagagaatt atgcagtgct gccataacca tgagtgataa cactgcggcc aacttacttce 5340
tgacaacgat cggaggaccg aaggagctaa ccgctttttt gcacaacatg ggggatcatg 5400
taactcgect tgatcgttgg gaaccggagce tgaatgaagce cataccaaac gacgagcgtg 5460
acaccacgat gcctgtagca atggcaacaa cgttgcgcaa actattaact ggcgaactac 5520
ttactctagce ttcccggcaa caattaatag actggatgga ggcggataaa gttgcaggac 5580
cacttctgeg ctcecggccectt ceggetggcet ggtttattge tgataaatct ggagceceggtg 5640
agcgtgggtce tcgcggtatce attgcagcac tggggccaga tggtaagccce teccgtatceg 5700
tagttatcta cacgacgggg agtcaggcaa ctatggatga acgaaataga cagatcgctg 5760
agataggtgc ctcactgatt aagcattggt aactgtcaga ccaagtttac tcatatatac 5820
tttagattga tttaaaactt catttttaat ttaaaaggat ctaggtgaag atcctttttg 5880
ataatctcat gaccaaaatc ccttaacgtg agttttegtt ccactgagcg tcagaccccg 5940
tagaaaagat caaaggatct tcttgagatc ctttttttet gegcecgtaatce tgctgcttgce 6000
aaacaaaaaa accaccgcta ccagcggtgg tttgtttgcc ggatcaagag ctaccaactce 6060
tttttcececgaa ggtaactgge ttcagcagag cgcagatacc aaatactgtce cttctagtgt 6120
agccgtagtt aggccaccac ttcaagaact ctgtagcacc gecctacatac ctegetcetge 6180
taatcctgtt accagtggct gcectgccagtg gcgataagtc gtgtcttacce gggttggact 6240
caagacgata gttaccggat aaggcgcagce ggtcgggetyg aacggggggt tcegtgcacac 6300
agcccagett ggagcgaacg acctacaccg aactgagata cctacagegt gagctatgag 6360
aaagcgccac gctteccgaa gggagaaagg cggacaggta tcecggtaage ggcagggtceg 6420
gaacaggaga gcgcacgagg gagcttceccag ggggaaacgc ctggtatctt tatagtectg 6480
tcgggttteg ccacctcectga cttgagegte gatttttgtg atgctegtca ggggggcgga 6540
gcctatggaa aaacgccagce aacgcggcect ttttacggtt cctggecttt tgctggectt 6600
ttgctcacat ggctcgacag atct 6624
<210> SEQ ID NO 103
<211> LENGTH: 6723
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget GLucON Lambda Bovine
<400> SEQUENCE: 103
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
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caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcgctag 1260
cgeccgecace atgggagtca aagttcectgtt tgccecctgatce tgcatcgctg tggccgaggce 1320
caagcccace gagaacaacg aagacttcaa catcgtggec gtggccagca actttgcgac 1380
cacggatctc gatgctgacc gagggaagtt gcccggcaag aagctgccgce tggaggtgcet 1440
caaagagatg gaagccaatg cccggaaagc tggctgcacc aggggctgte tgatctgect 1500
gteccacate aagtgcacge ccaagatgaa gaagtggctce ccaggacget gecacaccta 1560
cgaaggcgac aaagagtccg cacagggegg cataggcgag gcegatcegteg atattcctga 1620
gattcctggg ttcaaggact tggagccaat ggagcagttc atcgcacagg tcgatctgtg 1680
tgtggactgc acaactggct gcctcaaagg gcttgccaac gtgcagtgtt ctgacctget 1740
caagaagtgg ctgccgcaac getgtgegac ctttgccage aagatccagyg gccaggtgga 1800
caagatcaag ggggceggtyg gtgacgggece caggacagga gcagttcctyg tgcectetge 1860
ccecagggece cteccacctg ccaggggctg ccacgtggece cagttcaagt ctetgtecce 1920
tcaagagctg caggccttca agacggccag ggatgccttt gaagactcgt tettgccaaa 1980
ggactgggac tgcagcacce accttttcce caggacccegg gacctgaage acctgcaggt 2040
gtgggagcge cctgtggcte tggaggcaga gctggceccctyg acactgacgg tceccetggaggce 2100
catggctaac tcatccctgg gecacagcect ggagcagecce cttctcacge tgcagaacat 2160
ccactccaag ctccaggect gtgtcccage tcageccaca gcaagctceca ggcccegggyg 2220
cegectecac cactggetge accgecteca ggaggccegyg aaggagtcecce aggactgect 2280
cgaagcctcet gtgatgttca acctectcecceg cctectcace cgggacctga aatgtgttgce 2340
cagcggagac cagtgtgtcect gagcggccgce gaattccaag cttgagtatt ctatcgtgtce 2400
acctaaataa cttggcgtaa tcatggtcat atctgtttcce tgtgtgaaat tgttatccgce 2460
tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg ggtgcectaat 2520
gagtgagcta actcacatta attgcgttgce gcgatgctte cattttgtga gggttaatge 2580
ttcgagaaga catgataaga tacattgatg agtttggaca aaccacaaca agaatgcagt 2640
gaaaaaaatg ctttatttgt gaaatttgtg atgctattgc tttatttgta accattataa 2700
gctgcaataa acaagttaac aacaacaatt gcattcattt tatgtttcag gttcaggggg 2760
agatgtggga ggttttttaa agcaagtaaa acctctacaa atgtggtaaa atccgataag 2820
gatcgattecc ggagcectgaa tggcgaatgg acgcgccctg tagcggcgca ttaagcgegyg 2880
cgggtgtggt ggttacgcge acgtgaccgce tacacttgcc agcgccctag cgcccgctcece 2940
tttecgettte ttcecttect ttetegecac gttegecegge tttecccgte aagctctaaa 3000
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tcgggggete cectttagggt tecgatttag tgctttacgg cacctcgacce ccaaaaaact 3060
tgattagggt gatggttcac gtagtgggcc atcgccctga tagacggttt ttegeccttt 3120
gacgttggag tccacgttct ttaatagtgg actcttgttc caaactggaa caacactcaa 3180
ccectateteg gtctattett ttgatttata agggattttg ccgatttcecgg cctattggtt 3240
aaaaaatgag ctgatttaac aaaaatttaa cgcgaatttt aacaaaatat taacgcttac 3300
aatttcgect gtgtacctte tgaggcggaa agaaccagct gtggaatgtg tgtcagttag 3360
ggtgtggaaa gtccccaggce tccccagcag gcagaagtat gcaaagcatg catctcaatt 3420
agtcagcaac caggtgtgga aagtccccag getccccage aggcagaagt atgcaaagca 3480
tgcatctcaa ttagtcagca accatagtcc cgcccctaac teccgcccate cecgceccectaa 3540
ctccgeccag ttceccegeccat tetceccgecce atggctgact aatttttttt atttatgecag 3600
aggccgaggce cgcctcecggece tcetgagectat tccagaagta gtgaggaggce ttttttggag 3660
gcctaggett ttgcaaaaag cttgattectt ctgacacaac agtctcgaac ttaaggctag 3720
agccaccatg attgaacaag atggattgca cgcaggttct cecggccgctt gggtggagag 3780
gctattcgge tatgactggg cacaacagac aatcggctge tcectgatgecg ccecgtgttecyg 3840
gctgtcageg caggggcgcece cggttcetttt tgtcaagacc gacctgtceccg gtgccctgaa 3900
tgaactgcag gacgaggcag cgcggctatce gtggctggece acgacgggceg ttecttgege 3960
agctgtgete gacgttgtca ctgaagcggg aagggactgg ctgctattgg gcgaagtgcece 4020
ggggcaggat ctcctgtcat ctcaccttge tecctgeccgag aaagtatcca tcatggetga 4080
tgcaatgcgg cggctgcata cgcttgatce ggctacctge ccattcgacce accaagcgaa 4140
acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatce aggatgatct 4200
ggacgaagag catcaggggce tcgegecage cgaactgtte gecaggetca aggcgcgeat 4260
gccecgacgge gaggatctceg tcecgtgaccca tggcgatgec tgcttgccga atatcatggt 4320
ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg cggaccgcta 4380
tcaggacata gcgttggcta cccgtgatat tgctgaagag cttggcggceg aatgggctga 4440
ccgcttecte gtgctttacg gtatcgecge tceccgatteg cagcgcatceg ccecttctateg 4500
ccttettgac gagttcttet gagcgggact ctggggtteg aaatgaccga ccaagcgacg 4560
cccaacctge catcacgatg gccgcaataa aatatcttta ttttcattac atctgtgtgt 4620
tggttttttg tgtgaagatc cgcgtatggt gcactctcag tacaatctgce tetgatgecg 4680
catagttaag ccagccccga cacccgecaa cacccgetga cgegecctga cgggettgte 4740
tgctceceegge atccgcttac agacaagctg tgaccgtete cgggagctge atgtgtcaga 4800
ggttttcacc gtcatcaccg aaacgcgcga gacgaaaggg cctcecgtgata cgectatttt 4860
tataggttaa tgtcatgata ataatggttt cttagacgtc aggtggcact tttcggggaa 4920
atgtgcgcgg aacccctatt tgtttatttt tctaaataca ttcaaatatg tatccgctca 4980
tgagacaata accctgataa atgcttcaat aatattgaaa aaggaagagt atgagtattc 5040
aacatttcecg tgtcgccett attccctttt ttgecggcatt ttgccttect gtttttgete 5100
acccagaaac gctggtgaaa gtaaaagatg ctgaagatca gttgggtgca cgagtgggtt 5160
acatcgaact ggatctcaac agcggtaaga tccttgagag ttttecgccece gaagaacgtt 5220
ttccaatgat gagcactttt aaagttctgce tatgtggcege ggtattatcce cgtattgacg 5280
ccgggcaaga gcaactcggt cgccgcatac actattctca gaatgacttg gttgagtact 5340



207

US 10,435,695 B2

208

-continued
caccagtcac agaaaagcat cttacggatg gcatgacagt aagagaatta tgcagtgctg 5400
ccataaccat gagtgataac actgcggcca acttacttct gacaacgatc ggaggaccga 5460
aggagctaac cgcttttttg cacaacatgg gggatcatgt aactcgcctt gatcgttggg 5520
aaccggagcet gaatgaagcc ataccaaacg acgagcgtga caccacgatyg cctgtagcaa 5580
tggcaacaac gttgcgcaaa ctattaactg gcgaactact tactctagct tcccggcaac 5640
aattaataga ctggatggag gcggataaag ttgcaggacc acttctgcge teggccctte 5700
cggctggetg gtttattget gataaatctg gageccggtga gegtgggtcet cgcggtatca 5760
ttgcagcact ggggccagat ggtaagccct cccgtategt agttatctac acgacgggga 5820
gtcaggcaac tatggatgaa cgaaatagac agatcgctga gataggtgcc tcactgatta 5880
agcattggta actgtcagac caagtttact catatatact ttagattgat ttaaaacttc 5940
atttttaatt taaaaggatc taggtgaaga tcctttttga taatctcatg accaaaatcc 6000
cttaacgtga gttttcgttce cactgagcgt cagacccegt agaaaagatc aaaggatctt 6060
cttgagatcc tttttttetg cgcgtaatct gctgcttgca aacaaaaaaa ccaccgctac 6120
cagcggtggt ttgtttgccg gatcaagagce taccaactct tttteccgaag gtaactggcet 6180
tcagcagagc gcagatacca aatactgtcce ttctagtgta geccgtagtta ggccaccact 6240
tcaagaactc tgtagcaccg cctacatacc tcgectctget aatcctgtta ccagtggetg 6300
ctgccagtgg cgataagtcg tgtcttaccg ggttggactc aagacgatag ttaccggata 6360
aggcgcageg gtcegggetga acggggggtt cgtgcacaca geccagettyg gagcgaacga 6420
cctacaccga actgagatac ctacagegtg agetatgaga aagcgccacyg ctteccgaag 6480
ggagaaaggc ggacaggtat ccggtaagcg gcagggtcegg aacaggagag cgcacgaggyg 6540
agcttceccagg gggaaacgcc tggtatcttt atagtccetgt cgggtttcecge cacctcectgac 6600
ttgagcgtecg atttttgtga tgctcecgtcag gggggcggag cctatggaaa aacgccagca 6660
acgcggectt tttacggttce ctggectttt gctggecttt tgctcacatg getcgacaga 6720
tct 6723
<210> SEQ ID NO 104
<211> LENGTH: 6201
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget porcine interferon alpha
<400> SEQUENCE: 104
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
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cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg gatccgctag 1260
cgccgecace atggccccaa cctcagectt cctcacggece ctggtgctac tcagetgcaa 1320
tgccatcectge tectcetggget gtgacctgce tcagacccac agcecctggcte acaccagagce 1380
cctgaggctce ctggcacaaa tgaggagaat ctctcccectte tectgectgg accacagaag 1440
ggactttggt tccecctcatg aggcettttgg gggcaaccag gtccagaagg ctcaagcecat 1500
ggctectggtyg catgagatgce tccagcagac cttccagcte ttcagcacag agggctceggce 1560
tgctgectgg aatgagagcc tcectgcacca gttcectgcact ggactggatce agcagctcag 1620
ggacctggaa gcctgtgtca tgcaggaggce ggggctggaa gggaccccecece tgetggagga 1680
ggactccatc ctggctgtga ggaaatactt ccacagactc accctctatc tgcaagagaa 1740
gagctacagc ccctgtgect gggagatcgt cagggcagaa gtcatgagat ccttcetette 1800
ctccagaaac ctgcaagaca gactcaggaa gaaggagtga gcggccgcega attccaaget 1860
tgagtattct atcgtgtcac ctaaataact tggcgtaatc atggtcatat ctgtttectg 1920
tgtgaaattg ttatccgctce acaattccac acaacatacg agccggaagce ataaagtgta 1980
aagcctgggg tgcctaatga gtgagctaac tcacattaat tgcgttgcge gatgcettceca 2040
ttttgtgagg gttaatgctt cgagaagaca tgataagata cattgatgag tttggacaaa 2100
ccacaacaag aatgcagtga aaaaaatgct ttatttgtga aatttgtgat gctattgcett 2160
tatttgtaac cattataagc tgcaataaac aagttaacaa caacaattgc attcatttta 2220
tgtttcaggt tcagggggag atgtgggagg ttttttaaag caagtaaaac ctctacaaat 2280
gtggtaaaat ccgataagga tcgattccgg agcecctgaatg gcgaatggac gcgeccctgta 2340
gcggegcatt aagcgeggceg ggtgtggtgg ttacgcgcac gtgaccgcecta cacttgecag 2400
cgeccctageg ceccgetectt tegetttett ceecttecttt ctecgecacgt tegecggett 2460
tceccegtcaa getctaaate gggggctcece tttagggtte cgatttagtg ctttacggca 2520
cctcgaccece aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata 2580
gacggttttt cgccctttga cgttggagtc cacgttcttt aatagtggac tcttgttceca 2640
aactggaaca acactcaacc ctatctcggt ctattctttt gatttataag ggattttgcce 2700
gatttcggee tattggttaa aaaatgagct gatttaacaa aaatttaacg cgaattttaa 2760
caaaatatta acgcttacaa tttcgcctgt gtaccttetg aggcggaaag aaccagctgt 2820
ggaatgtgtg tcagttaggg tgtggaaagt ccccaggctc cccagcaggc agaagtatge 2880
aaagcatgca tctcaattag tcagcaacca ggtgtggaaa gtccccaggce tcecccagcag 2940
gcagaagtat gcaaagcatg catctcaatt agtcagcaac catagtcccg ccecctaactce 3000
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cgcccatceccece geccectaact cegceccagtt ccgeccatte teccgeccccat ggctgactaa 3060
ttttttttat ttatgcagag gccgaggccg ccteggecte tgagctattce cagaagtagt 3120
gaggaggctt ttttggaggc ctaggctttt gcaaaaagct tgattcttct gacacaacag 3180
tctcgaactt aaggctagag ccaccatgat tgaacaagat ggattgcacg caggttctcce 3240
ggcegcettgg gtggagaggce tattcggcta tgactgggca caacagacaa tcggctgcetce 3300
tgatgccgee gtgttccgge tgtcagegca ggggcgececg gttcetttttg tcaagaccga 3360
cctgteeggt gecctgaatg aactgcagga cgaggcagceg cggctatcgt ggctggccac 3420
gacgggcgtt ccttgcgcag ctgtgctecga cgttgtcact gaagcgggaa gggactggcet 3480
gctattggge gaagtgccgg ggcaggatct cctgtcatcet caccttgetce ctgccgagaa 3540
agtatccatc atggctgatg caatgcggcg gctgcatacg cttgatccgg ctacctgecce 3600
attcgaccac caagcgaaac atcgcatcga gegagcacgt actcggatgg aagccggtcet 3660
tgtcgatcag gatgatctgg acgaagagca tcaggggctc gcgccagcceg aactgttegce 3720
caggctcaag gcgcegecatge ccgacggega ggatctegte gtgacccatyg gcegatgectg 3780
cttgccgaat atcatggtgg aaaatggccg cttttctgga ttcatcgact gtggecgget 3840
gggtgtggceg gaccgctate aggacatagce gttggctacc cgtgatattg ctgaagagcet 3900
tggcggcgaa tgggctgacc gettectegt gcectttacggt atcgeccgcte ccgattegcea 3960
gcgcatcgece ttcectatcgcee ttettgacga gttcttctga gegggactcect ggggttcegaa 4020
atgaccgacc aagcgacgcc caacctgcca tcacgatggce cgcaataaaa tatctttatt 4080
ttcattacat ctgtgtgttg gttttttgtg tgaagatccg cgtatggtgce actctcagta 4140
caatctgcte tgatgecgca tagttaagcec agecccgaca ccecgecaaca cccgetgacyg 4200
cgeccctgacg ggcttgtetyg ctecccecggcat ccgcecttacag acaagcectgtg accgtcetecg 4260
ggagctgcat gtgtcagagg ttttcaccgt catcaccgaa acgcgcgaga cgaaagggcce 4320
tcgtgatacg cctattttta taggttaatg tcatgataat aatggtttct tagacgtcag 4380
gtggcacttt tcggggaaat gtgcgcggaa cccctatttg tttatttttce taaatacatt 4440
caaatatgta tccgctcatg agacaataac cctgataaat gcttcaataa tattgaaaaa 4500
ggaagagtat gagtattcaa catttccgtg tcgcccttat tcecctttttt gcggcatttt 4560
gccttectgt ttttgctcac ccagaaacgce tggtgaaagt aaaagatgct gaagatcagt 4620
tgggtgcacg agtgggttac atcgaactgg atctcaacag cggtaagatc cttgagagtt 4680
ttcgecececga agaacgtttt ccaatgatga gcacttttaa agttctgcta tgtggcgegg 4740
tattatccecg tattgacgcc gggcaagagce aactcggteg ccgcatacac tattctcaga 4800
atgacttggt tgagtactca ccagtcacag aaaagcatct tacggatggc atgacagtaa 4860
gagaattatg cagtgctgcc ataaccatga gtgataacac tgcggccaac ttacttcectga 4920
caacgatcgg aggaccgaag gagctaaccg cttttttgca caacatgggg gatcatgtaa 4980
ctcgecttga tecgttgggaa ccggagctga atgaagccat accaaacgac gagcgtgaca 5040
ccacgatgcce tgtagcaatg gcaacaacgt tgcgcaaact attaactggc gaactactta 5100
ctctagettce ccggcaacaa ttaatagact ggatggaggc ggataaagtt gcaggaccac 5160
ttetgegete ggccectteeg getggetggt ttattgetga taaatctgga gecggtgagce 5220
gtgggtcteg cggtatcatt gcagcactgg ggccagatgg taagccctcecce cgtatcgtag 5280
ttatctacac gacggggagt caggcaacta tggatgaacg aaatagacag atcgctgaga 5340
taggtgcctce actgattaag cattggtaac tgtcagacca agtttactca tatatacttt 5400
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agattgattt aaaacttcat ttttaattta aaaggatcta ggtgaagatc ctttttgata 5460
atctcatgac caaaatccct taacgtgagt tttegttceca ctgagecgtca gaccccgtag 5520
aaaagatcaa aggatcttct tgagatcctt tttttctgeg cgtaatctge tgcttgcaaa 5580
caaaaaaacc accgctacca geggtggttt gtttgccecgga tcaagagcta ccaactcettt 5640
ttccgaaggt aactggcttce agcagagcgce agataccaaa tactgtcctt ctagtgtagce 5700
cgtagttagg ccaccacttc aagaactctg tagcaccgcce tacatacctce getctgctaa 5760
tcetgttace agtggctget gecagtggceg ataagtegtg tecttaccggg ttggactcaa 5820
gacgatagtt accggataag gcgcagceggt cgggctgaac ggggggtteg tgcacacagce 5880
ccagettgga gcgaacgacce tacaccgaac tgagatacct acagcgtgag ctatgagaaa 5940
gegecacget tceccgaaggg agaaaggcgg acaggtatce ggtaagegge agggtcggaa 6000
caggagagcg cacgagggag cttccagggg gaaacgcectg gtatctttat agtcecctgtceg 6060
ggtttcgeca cctetgactt gagegtegat ttttgtgatg ctegtcaggg gggcggagec 6120
tatggaaaaa cgccagcaac gcggcectttt tacggttect ggecttttge tggecttttg 6180
ctcacatggce tcgacagatc t 6201
<210> SEQ ID NO 105
<211> LENGTH: 6192
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget Porcine Interferon Beta
<400> SEQUENCE: 105
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
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acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg gatccgctag 1260
cgeccgecace atggctaaca agtgcatcct ccaaatcget ctcectgatgt gtttctecac 1320
cacagctett tccatgaget atgatgtgct tcgataccaa caaaggagca gcaatttggce 1380
atgtcagaag ctcctgggac agttgcctgg gactcctcaa tattgeccteg aagataggat 1440
gaactttgag gtccctgagg agattatgca accaccacaa ttccagaagg aagatgcagt 1500
attgattatc cacgagatgc tccagcagat cttecggcatt ctcagaagaa atttctctag 1560
cactggctgg aatgaaaccg tcattaagac tatccttgtg gaacttgatg ggcagatgga 1620
tgacctggag acaatcctgg aggaaatcat ggaggaggaa aatttcccca ggggagacat 1680
gaccattctt cacctgaaga aatattactt gagcattctg cagtacctga agtccaagga 1740
gtacagaagc tgtgcctgga cagtcgtcca agtggaaatc ctcaggaact tttetttect 1800
taacagactt acagattacc tccggaactg agcggccgceg aattccaagce ttgagtattce 1860
tatcgtgtca cctaaataac ttggcgtaat catggtcata tctgtttcecct gtgtgaaatt 1920
gttatccget cacaattcca cacaacatac gagccggaag cataaagtgt aaagcctggg 1980
gtgcctaatg agtgagctaa ctcacattaa ttgcgttgeg cgatgcttcecce attttgtgag 2040
ggttaatgct tcgagaagac atgataagat acattgatga gtttggacaa accacaacaa 2100
gaatgcagtyg aaaaaaatgc tttatttgtg aaatttgtga tgctattgct ttatttgtaa 2160
ccattataag ctgcaataaa caagttaaca acaacaattg cattcatttt atgtttcagg 2220
ttcaggggga gatgtgggag gttttttaaa gcaagtaaaa cctctacaaa tgtggtaaaa 2280
tcecgataagg atcgatteeg gagcecctgaat ggcgaatgga cgcgccctgt agecggcgcat 2340
taagcgegge gggtgtggtyg gttacgcgca cgtgaccget acacttgcca gegcecctagce 2400
gccegetect ttegetttet tceecttectt tectegecacyg ttegecgget tteccccegtcea 2460
agctctaaat cgggggctcecc ctttagggtt ccgatttagt gectttacggce acctcgacce 2520
caaaaaactt gattagggtg atggttcacg tagtgggcca tcgccctgat agacggtttt 2580
tcgecectttg acgttggagt ccacgttctt taatagtgga ctcttgttece aaactggaac 2640
aacactcaac cctatctcgg tcectattecttt tgatttataa gggattttge cgatttcecggce 2700
ctattggtta aaaaatgagc tgatttaaca aaaatttaac gcgaatttta acaaaatatt 2760
aacgcttaca atttcgccetg tgtaccttct gaggcggaaa gaaccagctg tggaatgtgt 2820
gtcagttagg gtgtggaaag tccccaggct ccccagcagg cagaagtatg caaagcatge 2880
atctcaatta gtcagcaacc aggtgtggaa agtccccagg ctccccagca ggcagaagta 2940
tgcaaagcat gcatctcaat tagtcagcaa ccatagtccc gecccctaact ccgeccatce 3000
cgcccectaac teccgeccagt tecgeccatt cteecgceccca tggctgacta atttttttta 3060
tttatgcaga ggccgaggcc gectcecggect ctgagctatt ccagaagtag tgaggaggct 3120
tttttggagg cctaggcttt tgcaaaaagc ttgattcttc tgacacaaca gtctcgaact 3180
taaggctaga gccaccatga ttgaacaaga tggattgcac gcaggttcte cggccgettg 3240
ggtggagagg ctattcggct atgactgggc acaacagaca atcggctgct ctgatgecge 3300
cgtgttecgg ctgtcagege aggggcgcce ggttecttttt gtcaagaccg acctgteccecgg 3360
tgccctgaat gaactgcagg acgaggcagce geggctateg tggetggeca cgacgggegt 3420
tcettgegeca getgtgcecteg acgttgtcac tgaagcggga agggactggce tgctattggg 3480
cgaagtgcecg gggcaggatc tcecctgtcatce tcaccttget cctgccgaga aagtatccat 3540
catggctgat gcaatgcggce ggctgcatac gcttgatccg gectacctgece cattcgacca 3600



217

US 10,435,695 B2

218

-continued
ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagccggte ttgtcgatca 3660
ggatgatctyg gacgaagagce atcaggggct cgcgccagec gaactgtteg ccaggctcaa 3720
ggcgecgcatyg cccgacggceg aggatctegt cgtgacccat ggcgatgect gcttgccgaa 3780
tatcatggtg gaaaatggcc gcecttttetgg attcatcgac tgtggccgge tgggtgtggce 3840
ggaccgctat caggacatag cgttggctac ccgtgatatt gctgaagagce ttggcggcga 3900
atgggctgac cgcttceccteg tgctttacgg tatcgceget ceccgattcecge agecgcatcegce 3960
cttctatecge cttcettgacg agttcttctg agecgggactce tggggttcga aatgaccgac 4020
caagcgacgc ccaacctgcec atcacgatgg ccgcaataaa atatctttat tttcattaca 4080
tctgtgtgtt ggttttttgt gtgaagatce gcgtatggtg cactctcagt acaatctget 4140
ctgatgccege atagttaagce cagccccgac acccgccaac acccgctgac gcegecctgac 4200
gggcttgtet gcectecccggca tcecgcttaca gacaagctgt gaccgtcectcece gggagctgca 4260
tgtgtcagag gttttcaccg tcatcaccga aacgcgcgag acgaaagggce ctcgtgatac 4320
gcctattttt ataggttaat gtcatgataa taatggtttc ttagacgtca ggtggcactt 4380
ttcggggaaa tgtgcgcgga acccctattt gtttattttt ctaaatacat tcaaatatgt 4440
atccgctcat gagacaataa ccctgataaa tgcttcaata atattgaaaa aggaagagta 4500
tgagtattca acatttcecgt gtcgeccectta ttcecttttt tgcggcattt tgecttectg 4560
tttttgctca cccagaaacyg ctggtgaaag taaaagatgc tgaagatcag ttgggtgcac 4620
gagtgggtta catcgaactg gatctcaaca gcggtaagat ccttgagagt tttecgcccecg 4680
aagaacgttt tccaatgatg agcactttta aagttctgct atgtggcgceg gtattatccce 4740
gtattgacgc cgggcaagag caactcggtc gccgcataca ctattctcag aatgacttgg 4800
ttgagtactc accagtcaca gaaaagcatc ttacggatgg catgacagta agagaattat 4860
gcagtgctge cataaccatg agtgataaca ctgcggccaa cttacttcectg acaacgatcg 4920
gaggaccgaa ggagctaacc gcttttttge acaacatggg ggatcatgta actcgccttg 4980
atcgttggga accggagetg aatgaageca taccaaacga cgagcgtgac accacgatge 5040
ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg cgaactactt actctagcett 5100
cceggcaaca attaatagac tggatggagg cggataaagt tgcaggacca cttcectgeget 5160
cggccecttee ggctggcectgg tttattgetg ataaatcectgg ageccggtgag cgtgggtcete 5220
gcggtatcat tgcagcactg gggccagatg gtaagcccte ccgtatcgta gttatctaca 5280
cgacggggag tcaggcaact atggatgaac gaaatagaca gatcgctgag ataggtgect 5340
cactgattaa gcattggtaa ctgtcagacc aagtttactc atatatactt tagattgatt 5400
taaaacttca tttttaattt aaaaggatct aggtgaagat cctttttgat aatctcatga 5460
ccaaaatccce ttaacgtgag ttttegttce actgagegtce agaccccgta gaaaagatca 5520
aaggatcttc ttgagatcct ttttttectge gcgtaatcetg ctgcttgcaa acaaaaaaac 5580
caccgctace agcggtggtt tgtttgccgg atcaagagct accaactctt tttceccgaagg 5640
taactggctt cagcagagcg cagataccaa atactgtcecct tctagtgtag ccgtagttag 5700
gccaccactt caagaactct gtagcaccgce ctacatacct cgctctgecta atcctgttac 5760
cagtggctgce tgccagtggc gataagtcgt gtcttaccgg gttggactca agacgatagt 5820
taccggataa ggcgcagegg tcgggctgaa cggggggtte gtgcacacag cccagettgg 5880
agcgaacgac ctacaccgaa ctgagatacc tacagcgtga gctatgagaa agcgccacgce 5940
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ttccegaagyg gagaaaggcg gacaggtatce cggtaagegyg cagggtcegga acaggagagce 6000
gcacgaggga gcttccaggg ggaaacgcct ggtatcttta tagtcctgtce gggtttegece 6060
acctctgact tgagcgtcga tttttgtgat gctegtcagg ggggcggagce ctatggaaaa 6120
acgccagcaa cgcggcecttt ttacggttce tggecttttg ctggectttt getcacatgg 6180
ctcgacagat ct 6192
<210> SEQ ID NO 106
<211> LENGTH: 6124
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget Bovine Interferon Gamma
<400> SEQUENCE: 106
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg gatccgctag 1260
cgccgecace atgaaatata caagctattt cttagcttta ctgctcectgtg ggcttttggg 1320
tttttetggt tecttatggec agggccaatt ttttagagaa atagaaaact taaaggagta 1380
ttttaatgca agtagcccag atgtagctaa gggtgggect ctcttctcag aaattttgaa 1440
gaattggaaa gatgaaagtg acaaaaaaat tattcagagc caaattgtct ccttctactt 1500
caaactcttt gaaaacctca aagataacca ggtcattcaa aggagcatgg atataatcaa 1560
gcaagacatg tttcagaagt tcttgaatgg cagctctgag aaactggagg acttcaaaaa 1620
gctgattcaa attccggtgg atgatctcecca gatccagcgce aaagccataa atgaactcat 1680
caaagtgatg aatgacctgt caccaaaatc taacctcaga aagcggaaga gaagtcagaa 1740
tctetttega ggccggagag catcaacgta agaattccaa gcecttgagtat tcectatcegtgt 1800
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cacctaaata acttggcgta atcatggtca tatctgtttc ctgtgtgaaa ttgttatccg 1860
ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg gggtgcctaa 1920
tgagtgagct aactcacatt aattgcgttg cgcgatgcett ccattttgtg agggttaatg 1980
cttcgagaag acatgataag atacattgat gagtttggac aaaccacaac aagaatgcag 2040
tgaaaaaaat gctttatttg tgaaatttgt gatgctattg ctttatttgt aaccattata 2100
agctgcaata aacaagttaa caacaacaat tgcattcatt ttatgtttca ggttcagggg 2160
gagatgtggg aggtttttta aagcaagtaa aacctctaca aatgtggtaa aatccgataa 2220
ggatcgatte cggagcctga atggcgaatg gacgcgccct gtagcecggegce attaagegceg 2280
gcgggtgtgg tggttacgcg cacgtgaccg ctacacttge cagcgcccta gcgeccgcetce 2340
ctttecgettt cttcececttece tttetegeca cgttegecgg ctttecccegt caagctctaa 2400
atcgggggcet cectttaggg tteccgattta gtgectttacg gcacctcgac cccaaaaaac 2460
ttgattaggg tgatggttca cgtagtgggc catcgccctg atagacggtt tttecgccctt 2520
tgacgttgga gtccacgttc tttaatagtg gactcttgtt ccaaactgga acaacactca 2580
accctatecte ggtctattet tttgatttat aagggatttt geccgattteg gectattggt 2640
taaaaaatga gctgatttaa caaaaattta acgcgaattt taacaaaata ttaacgctta 2700
caatttcgcce tgtgtacctt ctgaggcgga aagaaccagce tgtggaatgt gtgtcagtta 2760
gggtgtggaa agtccccagg ctcecccagca ggcagaagta tgcaaagcat gcatctcaat 2820
tagtcagcaa ccaggtgtgg aaagtcccca ggctccccag caggcagaag tatgcaaagce 2880
atgcatctca attagtcagc aaccatagtc ccgcccctaa ctceccegeccat ceccgeccecta 2940
actccgecca gtteecgecca ttectecgece catggctgac taattttttt tatttatgea 3000
gaggccgagg ccgcectegge ctetgageta ttccagaagt agtgaggagg cttttttgga 3060
ggcctagget tttgcaaaaa gcttgattct tctgacacaa cagtctcgaa cttaaggcta 3120
gagccaccat gattgaacaa gatggattgc acgcaggttc tceccggccget tgggtggaga 3180
ggctattcegg ctatgactgg gcacaacaga caatcggctg ctectgatgcece gcecegtgttece 3240
ggctgtcage gcaggggcgce ccggttettt ttgtcaagac cgacctgtcce ggtgccctga 3300
atgaactgca ggacgaggca gcgcggctat cgtggctgge cacgacgggce gttecttgeg 3360
cagctgtget cgacgttgte actgaagcgg gaagggactg gcectgctattg ggcgaagtgce 3420
cggggcagga tctcectgtceca tetcaccttg ctectgecga gaaagtatcce atcatggetg 3480
atgcaatgcg gcggctgcat acgcttgatce cggctacctg cccattcgac caccaagcga 3540
aacatcgcat cgagcgagca cgtactcgga tggaagccegg tcecttgtcgat caggatgatce 3600
tggacgaaga gcatcagggg ctcgcgecag ccgaactgtt cgecaggetce aaggegegca 3660
tgccecgacgg cgaggatcte gtegtgacce atggcgatge ctgcttgceg aatatcatgg 3720
tggaaaatgg ccgcttttet ggattcatcg actgtggecg getgggtgtg geggaccgcet 3780
atcaggacat agcgttggct acccgtgata ttgctgaaga gecttggcgge gaatgggcetg 3840
accgcttect cgtgctttac ggtatcgceccg cteccgatte gcagecgcate gecttcectatce 3900
gccttettga cgagttectte tgagecgggac tcectggggttce gaaatgaccg accaagcgac 3960
gcccaacctyg ccatcacgat ggccgcaata aaatatcttt attttcatta catctgtgtg 4020
ttggtttttt gtgtgaagat ccgcgtatgg tgcactctca gtacaatctg ctcectgatgece 4080
gcatagttaa gccagccceg acacccgeca acaccegetg acgegecctg acgggettgt 4140
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ctgctececgg catcecgctta cagacaagct gtgaccgtcet cecgggagctg catgtgtcag 4200
aggttttcac cgtcatcacc gaaacgcgcg agacgaaagg gcctcgtgat acgcectattt 4260
ttataggtta atgtcatgat aataatggtt tcttagacgt caggtggcac ttttcgggga 4320
aatgtgcgcg gaacccctat ttgtttattt ttctaaatac attcaaatat gtatccgcetce 4380
atgagacaat aaccctgata aatgcttcaa taatattgaa aaaggaagag tatgagtatt 4440
caacatttcc gtgtcgcecct tattcecttt tttgcggcat tttgeccttee tgtttttget 4500
cacccagaaa cgctggtgaa agtaaaagat gctgaagatc agttgggtgce acgagtgggt 4560
tacatcgaac tggatctcaa cagcggtaag atccttgaga gttttcgcce cgaagaacgt 4620
tttccaatga tgagcacttt taaagttctg ctatgtggcg cggtattatc ccgtattgac 4680
gccgggcaag agcaactcgg tcgcecgcata cactattcte agaatgactt ggttgagtac 4740
tcaccagtca cagaaaagca tcttacggat ggcatgacag taagagaatt atgcagtgcet 4800
gccataacca tgagtgataa cactgcggcce aacttacttce tgacaacgat cggaggaccyg 4860
aaggagctaa ccgctttttt gcacaacatg ggggatcatg taactcgcct tgatcgttgg 4920
gaaccggage tgaatgaagce cataccaaac gacgagegtg acaccacgat gectgtagea 4980
atggcaacaa cgttgcgcaa actattaact ggcgaactac ttactctagce ttcccggcaa 5040
caattaatag actggatgga ggcggataaa gttgcaggac cacttctgcg ctecggccctt 5100
ccggcetgget ggtttattge tgataaatct ggagccggtg agegtgggte tegeggtatce 5160
attgcagcac tggggccaga tggtaagccce tccecgtatceg tagttatcta cacgacgggg 5220
agtcaggcaa ctatggatga acgaaataga cagatcgctg agataggtgc ctcactgatt 5280
aagcattggt aactgtcaga ccaagtttac tcatatatac tttagattga tttaaaactt 5340
catttttaat ttaaaaggat ctaggtgaag atcctttttg ataatctcat gaccaaaatc 5400
ccttaacgtg agttttcgtt ccactgagcg tcagacccecg tagaaaagat caaaggatct 5460
tcttgagatc ctttttttet gegcgtaatce tgctgcttge aaacaaaaaa accaccgcta 5520
ccagcggtgg tttgtttgec ggatcaagag ctaccaactc tttttccgaa ggtaactggce 5580
ttcagcagag cgcagatacc aaatactgtc cttctagtgt agccgtagtt aggccaccac 5640
ttcaagaact ctgtagcacc gcctacatac ctecgctcetge taatcctgtt accagtggcet 5700
gctgecagtyg gcecgataagte gtgtcttacce gggttggact caagacgata gttaccggat 5760
aaggcgcage ggtcegggetyg aacggggggt tegtgcacac ageccagett ggagcegaacyg 5820
acctacaccg aactgagata cctacagegt gagctatgag aaagcgccac gcttcccgaa 5880
gggagaaagyg cggacaggta tccggtaagce ggcagggtceg gaacaggaga gcgcacgagyg 5940
gagcttccag ggggaaacgce ctggtatctt tatagtcctg tegggtttcecg ccacctetga 6000
cttgagcegtce gatttttgtg atgctcegtca ggggggcgga gcctatggaa aaacgccagc 6060
aacgcggect ttttacggtt cctggecttt tgectggectt ttgctcacat ggctcgacag 6120
atct 6124
<210> SEQ ID NO 107
<211> LENGTH: 6210
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget Bovine Interferon Lambda
<400> SEQUENCE: 107
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
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ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg gatccggcgce 1260
gccgecacca tggcecccagg ctgcacgetg gtgctggtge tgatgctgac gaccgtggeg 1320
ctgagcagga caggagcagt tcctgtgece tetgecceca gggcactece acctgecagg 1380
ggctgccacyg tggcccagtt caagtctectg tcccctcaag agctgcaagce cttcaagacy 1440
gccagggatg cctttgaaga ctegttettg ccgaaggact gggactgtag cacccacctt 1500
ttcceccagga cacgagacct gaagcacctg caagtgtggg agcgccecctgt ggctctggag 1560
gcagagctgg ccctgacact gacggtectg gaggcaatgg ctaactcatc cctgggecac 1620
agcctggagce agcececttet cacgctgcaa aacatccact ccaagctcca ggectgtgte 1680
ccagetcage ccacagcaag ctccagaccce cgaggcecgece tcecaccactyg gcetgcaccge 1740
ctccaagagg cccggaagga gtcccaggac tgcctcgaag cctctgtgat gttcaaccte 1800
ctcecgectee tcacccgaga cctgaaatgt gttgccageg gagaccagtg tgtctgagaa 1860
ttccaagett gagtattcta tcegtgtcacce taaataactt ggcgtaatca tggtcatatce 1920
tgtttecetgt gtgaaattgt tatccgctca caattccaca caacatacga gccggaagca 1980
taaagtgtaa agcctggggt gcctaatgag tgagctaact cacattaatt gegttgecgeg 2040
atgcttceccat tttgtgaggg ttaatgcttc gagaagacat gataagatac attgatgagt 2100
ttggacaaac cacaacaaga atgcagtgaa aaaaatgctt tatttgtgaa atttgtgatg 2160
ctattgcttt atttgtaacc attataagct gcaataaaca agttaacaac aacaattgca 2220
ttcattttat gtttcaggtt cagggggaga tgtgggaggt tttttaaagc aagtaaaacc 2280
tctacaaatg tggtaaaatc cgataaggat cgattccgga gecctgaatgg cgaatggacg 2340
cgeccctgtag cggcgcatta agecgceggcgg gtgtggtggt tacgcgcacg tgaccgctac 2400
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acttgccage geccctagege ccgctecttt cgetttette cecttecttte tegecacgtt 2460
cgecggettt cecccgtcaag ctcectaaatcg ggggctecect ttagggttee gatttagtgce 2520
tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc 2580
gccctgatag acggttttte gcectttgac gttggagtec acgttcttta atagtggact 2640
cttgttccaa actggaacaa cactcaaccce tatctcggtce tattcttttg atttataagg 2700
gattttgccg atttcggcect attggttaaa aaatgagctg atttaacaaa aatttaacgce 2760
gaattttaac aaaatattaa cgcttacaat ttcgcctgtg taccttcectga ggcggaaaga 2820
accagctgtg gaatgtgtgt cagttagggt gtggaaagtc cccaggctcce ccagcaggca 2880
gaagtatgca aagcatgcat ctcaattagt cagcaaccag gtgtggaaag tccccaggct 2940
cceccagcagg cagaagtatg caaagcatgce atctcaatta gtcagcaacc atagtcccgce 3000
ccctaactee geccatceeg cecctaacte cgecccagtte cgceccattet cegecccatg 3060
gctgactaat tttttttatt tatgcagagg ccgaggccgce ctecggcectcet gagcectattcece 3120
agaagtagtg aggaggcttt tttggaggcc taggcttttg caaaaagctt gattcttctg 3180
acacaacagt ctcgaactta aggctagagc caccatgatt gaacaagatg gattgcacgc 3240
aggttcteceg gecgettggg tggagaggct attcggetat gactgggcac aacagacaat 3300
cggctgcetet gatgccgecg tgttceccecggcet gtcagcecgcag gggcgceccgg ttetttttgt 3360
caagaccgac ctgtceggtg ccctgaatga actgcaggac gaggcagcege ggctategtg 3420
gctggccacyg acgggcgtte cttgcgcage tgtgctcgac gttgtcactg aagcgggaag 3480
ggactggcetg ctattgggcg aagtgcceggg gcaggatcte ctgtcatctce accttgetece 3540
tgccgagaaa gtatccatca tggctgatge aatgcggegg ctgcatacge ttgatccggce 3600
tacctgccca ttcgaccacce aagcgaaaca tcgcatcgag cgagcacgta ctcggatgga 3660
agccggtett gtcgatcagg atgatctgga cgaagagcat caggggctcg cgccagccga 3720
actgttegece aggctcaagg cgcgcatgce cgacggcgag gatctcegteg tgacccatgg 3780
cgatgcctge ttgccgaata tcatggtgga aaatggcecge ttttectggat tcatcgactg 3840
tggcecggetyg ggtgtggegyg accgctatca ggacatageg ttggctacce gtgatattge 3900
tgaagagctt ggcggcgaat gggctgaccg cttectegtg ctttacggta tegecgetcece 3960
cgattcgcag cgcatcgect tectatcgect tcettgacgag ttcettectgag cgggactcetg 4020
gggttcgaaa tgaccgacca agcgacgccce aacctgecat cacgatggec gcaataaaat 4080
atctttattt tcattacatc tgtgtgttgg ttttttgtgt gaagatccge gtatggtgca 4140
ctctcagtac aatctgctcet gatgccgcat agttaagcca geccccgacac ccgccaacac 4200
ccgctgacge gecctgacgg gettgtetge tcececggcate cgcttacaga caagcetgtga 4260
ccgtectecgg gagctgcatg tgtcagaggt tttcaccgtce atcaccgaaa cgcgcgagac 4320
gaaagggcct cgtgatacgce ctatttttat aggttaatgt catgataata atggtttcett 4380
agacgtcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt ttatttttet 4440
aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg cttcaataat 4500
attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt ceccttttttg 4560
cggcattttg ccttectgtt tttgctcace cagaaacgct ggtgaaagta aaagatgcectg 4620
aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc ggtaagatcc 4680
ttgagagttt tcgccccgaa gaacgtttte caatgatgag cacttttaaa gttctgctat 4740
gtggcgcggt attatcccecgt attgacgccg ggcaagagca actcggtcgce cgcatacact 4800
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attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt acggatggca 4860
tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact gcggccaact 4920
tacttctgac aacgatcgga ggaccgaagg agctaaccge ttttttgcac aacatggggg 4980
atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata ccaaacgacg 5040
agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta ttaactggceg 5100
aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg gataaagttg 5160
caggaccact tctgcgcteg geccttecgg ctggctggtt tattgectgat aaatctggag 5220
ccggtgageg tgggtctege ggtatcattg cagcactggg gccagatggt aagccctcecce 5280
gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga aatagacaga 5340
tcgctgagat aggtgcctca ctgattaage attggtaact gtcagaccaa gtttactcat 5400
atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag gtgaagatcc 5460
tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac tgagcgtcag 5520
accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttetgcge gtaatctget 5580
gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat caagagctac 5640
caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat actgtcectte 5700
tagtgtagcce gtagttaggc caccacttca agaactctgt agcaccgcct acatacctceg 5760
ctctgctaat cctgttacca gtggctgctg ccagtggcega taagtcgtgt cttaccgggt 5820
tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg gggggttegt 5880
gcacacagcece cagcettggag cgaacgacct acaccgaact gagataccta cagcecgtgagce 5940
tatgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccyg gtaageggca 6000
gggtcggaac aggagagcgce acgagggagce ttccaggggg aaacgcctgg tatctttata 6060
gtcetgtegg gtttegecac ctetgacttg agegtecgatt tttgtgatge tcecgtcagggy 6120
ggcggagect atggaaaaac gccagcaacg cggccttttt acggttecctg gecttttget 6180
ggccttttge tcacatggct cgacagatct 6210
<210> SEQ ID NO 108
<211> LENGTH: 6314
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget d1D2A-SGluc (-1M)
<400> SEQUENCE: 108
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
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caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcggatc 1260
cttgctagee tcgagetcga gacgegtgat tgegecgeca ccatgagceca caagcaaaag 1320
atcattgcac cagcaaagca gcttctgaat tttgacctge tcaagttgge cggagacgtt 1380
gagtccaacc ctgggcccgg agtcaaagtt ctgtttgcec tgatctgecat cgetgtggece 1440
gaggccaage ccaccgagaa caacgaagac ttcaacatcg tggccgtgge cagcaacttt 1500
gegaccacgyg atctecgatge tgaccgaggg aagttgeccg gcaagaagcet gecgetggag 1560
gtgctcaaag agatggaagc caatgcccgg aaagctggcet gcaccagggg ctgtctgatce 1620
tgcctgtece acatcaagtg cacgcccaag atgaagaagt ggctcccagyg acgctgecac 1680
acctacgaag gcgacaaaga gtccgcacag ggcggcatag gcgaggcgat cgtcgatatt 1740
cctgagattc ctgggttcaa ggacttggag ccaatggagc agttcatcgce acaggtcgat 1800
ctgtgtgtgg actgcacaac tggctgcctce aaagggcttg ccaacgtgca gtgttcagac 1860
ctgctcaaga agtggctgcc gcaacgctgt gcgacctttg ccagcaagat ccagggccag 1920
gtggacaaga tcaagggggc cggtggtgac taagcggcceg cgaattccaa gcttgagtat 1980
tctatcgtgt cacctaaata acttggcgta atcatggtca tatctgttte ctgtgtgaaa 2040
ttgttatccg ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg 2100
gggtgcctaa tgagtgagct aactcacatt aattgcgttg cgcgatgett ccattttgtg 2160
agggttaatg cttcgagaag acatgataag atacattgat gagtttggac aaaccacaac 2220
aagaatgcag tgaaaaaaat gctttatttg tgaaatttgt gatgctattg ctttatttgt 2280
aaccattata agctgcaata aacaagttaa caacaacaat tgcattcatt ttatgtttca 2340
ggttcagggyg gagatgtggg aggtttttta aagcaagtaa aacctctaca aatgtggtaa 2400
aatccgataa ggatcgattc cggagcctga atggcgaatg gacgcgccct gtagceggegce 2460
attaagcgcg gcgggtgtgg tggttacgcg cacgtgaccg ctacacttge cagcgcccta 2520
gcgeecgete ctttegettt ctteccttece tttcetegeca cgttegeecgg cttteceegt 2580
caagctctaa atcgggggct ccctttaggg ttecgattta gtgctttacg gcacctcecgac 2640
cccaaaaaac ttgattaggg tgatggttca cgtagtgggce catcgccctg atagacggtt 2700
tttcgeectt tgacgttgga gtccacgtte tttaatagtg gactcttgtt ccaaactgga 2760
acaacactca accctatctc ggtctattct tttgatttat aagggatttt gecgatttceg 2820
gcctattggt taaaaaatga gctgatttaa caaaaattta acgcgaattt taacaaaata 2880
ttaacgctta caatttcgec tgtgtacctt ctgaggcgga aagaaccagce tgtggaatgt 2940
gtgtcagtta gggtgtggaa agtccccagg ctccccagca ggcagaagta tgcaaagcat 3000
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gcatctcaat tagtcagcaa ccaggtgtgg aaagtcccca ggctccccag caggcagaag 3060
tatgcaaagc atgcatctca attagtcagc aaccatagtc ccgcccctaa cteccgcccat 3120
ccegececta actcecgcecca gtteccgecca tteteccgece catggctgac taattttttt 3180
tatttatgca gaggccgagg ccgcctegge ctectgagceta ttccagaagt agtgaggagg 3240
cttttttgga ggcctaggct tttgcaaaaa gcttgattct tcectgacacaa cagtctcgaa 3300
cttaaggcta gagccaccat gattgaacaa gatggattgc acgcaggttce tccggccgcet 3360
tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggctg ctcectgatgece 3420
gcegtgttee ggctgtcage gcaggggcege ccggttcecttt ttgtcaagac cgacctgtcece 3480
ggtgccctga atgaactgca ggacgaggca gcgceggetat cgtggetgge cacgacggge 3540
gttececttgeg cagetgtgcet cgacgttgtce actgaagcgg gaagggactg gctgctattg 3600
ggcgaagtgce cggggcagga tctectgtca tcectcaccttg ctectgccga gaaagtatcce 3660
atcatggctg atgcaatgcg gcggctgcat acgcttgatc cggctacctg cccattcgac 3720
caccaagcga aacatcgcat cgagcgagca cgtactcgga tggaagccgg tcettgtcgat 3780
caggatgatc tggacgaaga gcatcagggg ctegegcecag ccgaactgtt cgccaggcete 3840
aaggcgcgca tgcccgacgg cgaggatctce gtcegtgacce atggcgatge ctgcettgecg 3900
aatatcatgg tggaaaatgg ccgcttttct ggattcatcg actgtggceg getgggtgtg 3960
gcggaccgcet atcaggacat agegttgget acccgtgata ttgctgaaga gcttggegge 4020
gaatgggctg accgcttcect cgtgectttac ggtatcgceceg ctecccgattce gcagcecgcatce 4080
gccttectate gecttettga cgagttette tgagcgggac tetggggttce gaaatgaccy 4140
accaagcgac gcccaacctg ccatcacgat ggccgcaata aaatatcttt attttcatta 4200
catctgtgtg ttggtttttt gtgtgaagat ccgcgtatgg tgcactctca gtacaatctg 4260
ctetgatgee gcatagttaa gccagecceg acacccgeca acacccgetyg acgegecctg 4320
acgggcttgt ctgctccegg catccgetta cagacaagct gtgaccgtet ccgggagetg 4380
catgtgtcag aggttttcac cgtcatcacc gaaacgcgcg agacgaaagg gcctcegtgat 4440
acgcctattt ttataggtta atgtcatgat aataatggtt tcttagacgt caggtggcac 4500
ttttcgggga aatgtgcgeg gaacccectat ttgtttattt ttctaaatac attcaaatat 4560
gtatccgete atgagacaat aaccctgata aatgcttcaa taatattgaa aaaggaagag 4620
tatgagtatt caacatttcc gtgtcgccct tattcccettt tttgcggcat tttgecttcee 4680
tgtttttgct cacccagaaa cgctggtgaa agtaaaagat gctgaagatc agttgggtgce 4740
acgagtgggt tacatcgaac tggatctcaa cagcggtaag atccttgaga gttttcgecce 4800
cgaagaacgt tttccaatga tgagcacttt taaagttctg ctatgtggcg cggtattatc 4860
ccgtattgac geccgggcaag agcaactcgg tcgceccgcata cactattcte agaatgactt 4920
ggttgagtac tcaccagtca cagaaaagca tcttacggat ggcatgacag taagagaatt 4980
atgcagtgct gccataacca tgagtgataa cactgcggcc aacttacttce tgacaacgat 5040
cggaggaccg aaggagctaa ccgctttttt gcacaacatg ggggatcatg taactcgect 5100
tgatcgttgg gaaccggagce tgaatgaagce cataccaaac gacgagcgtyg acaccacgat 5160
gcctgtageca atggcaacaa cgttgcgcaa actattaact ggcgaactac ttactctage 5220
ttcccggcaa caattaatag actggatgga ggcggataaa gttgcaggac cacttcectgeg 5280
ctecggeectt cecggectgget ggtttattge tgataaatct ggagcecggtg agegtgggtce 5340
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tcgecggtate attgcagcac tggggccaga tggtaagcecce tcccgtatcg tagttatcta 5400
cacgacgggg agtcaggcaa ctatggatga acgaaataga cagatcgctyg agataggtge 5460
ctcactgatt aagcattggt aactgtcaga ccaagtttac tcatatatac tttagattga 5520
tttaaaactt catttttaat ttaaaaggat ctaggtgaag atcctttttg ataatctcat 5580
gaccaaaatc ccttaacgtg agttttegtt ccactgageg tcagaccccg tagaaaagat 5640
caaaggatct tcttgagatc ctttttttct gcgegtaatce tgctgcttge aaacaaaaaa 5700
accaccgcta ccageggtgg tttgtttgce ggatcaagag ctaccaactce tttttecgaa 5760
ggtaactggc ttcagcagag cgcagatacc aaatactgtc cttctagtgt agccgtagtt 5820
aggccaccac ttcaagaact ctgtagcacc gcctacatac ctcgctctge taatcctgtt 5880
accagtggct gectgccagtyg gegataagtce gtgtcttacce gggttggact caagacgata 5940
gttaccggat aaggcgcagce ggtegggctg aacggggggt tcegtgcacac agcccagcett 6000
ggagcgaacyg acctacaccg aactgagata cctacagcegt gagctatgag aaagcgccac 6060
gctteccgaa gggagaaagg cggacaggta tccggtaage ggcagggteg gaacaggaga 6120
gcgcacgagg gagcttccag ggggaaacgce ctggtatctt tatagtecctg tcecgggttteg 6180
ccacctcectga cttgagcgte gatttttgtg atgctcgtca ggggggcgga gectatggaa 6240
aaacgccagce aacgcggect ttttacggtt cctggecttt tgctggectt ttgctcacat 6300
ggctcgacag atct 6314
<210> SEQ ID NO 109
<211> LENGTH: 6319
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: pTarget SGLuc-dlD2A
<400> SEQUENCE: 109
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120
aatatgaccg ccatgttggce attgattatt gactagttat taatagtaat caattacggg 180
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggecce 240
gectggetga cegeccaacg acceccgece attgacgtca ataatgacgt atgttcccat 300
agtaacgcca atagggactt tccattgacg tcaatgggtyg gagtatttac ggtaaactge 360
ccacttggca gtacatcaag tgtatcatat geccaagtceg cccectattyg acgtcaatga 420
cggtaaatgg cccgectgge attatgecca gtacatgace ttacgggact ttectacttg 480
gcagtacatc tacgtattag tcatcgctat taccatggtg atgeggtttt ggcagtacac 540
caatgggcegt ggatageggt ttgactcacg gggatttcca agtctccacce ccattgacgt 600
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660
cgategeceg cccegttgac gcaaatggge ggtaggegtyg tacggtggga ggtctatata 720
agcagagctce gtttagtgaa ccgtcagatc actagaaget ttattgeggt agtttatcac 780
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840
gactctetta aggtagcctt gcagaagttg gtcegtgagge actgggcagg taagtatcaa 900
ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960
cttgcgttte tgataggcac ctattggtct tactgacatc cactttgcct ttetctecac 1020
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080
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gctgegcaac tgctgggaag gacgatcaga gcgggcectet tcegcectattac gccagctgge 1140
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcggatc 1260
cttgctagcce tcgagacgceg tgatatcttt ggegecgecge caccatggga gtcaaagttce 1320
tgtttgcecct gatctgcate getgtggccg aggccaagcce caccgagaac aacgaagact 1380
tcaacatcgt ggccgtggece agcaacttcg cgaccacgga tctcgatget gaccgceggga 1440
agttgcccegg caagaagcetg ccgctggagg tgctcaaaga gatggaagece aatgceccgga 1500
aagctggctg caccaggggce tgtctgatct gcecctgtecca catcaagtgce acgcccaaga 1560
tgaagaagtg gctcccagga cgctgccaca cctacgaagg cgacaaagag tccgcacagg 1620
gcggcatagg cgaggcgatce gtcgacattce ctgagattcec tgggttcaag gacttggage 1680
ccatggagca gttcatcgca caggtcgatc tgtgtgtgga ctgcacaact ggctgcctca 1740
aagggcttge caacgtgcag tgttctgacce tgctcaagaa gtggctgccg caacgctgtg 1800
cgacctttge cagcaagatc cagggccagg tggacaagat caagggggece ggtggtgacg 1860
ctagccacaa gcaaaagatc attgcaccag caaagcagct tctgaatttt gacctgctca 1920
agttggccgg agacgttgag tccaaccctg gacccggggce ggccgcgaat tcecaagettg 1980
agtattctat cgtgtcacct aaataacttg gcgtaatcat ggtcatatct gtttcctgtg 2040
tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 2100
gcctggggtyg cctaatgagt gagctaactc acattaattg cgttgcgecga tgcttccatt 2160
ttgtgagggt taatgcttcg agaagacatg ataagataca ttgatgagtt tggacaaacc 2220
acaacaagaa tgcagtgaaa aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta 2280
tttgtaacca ttataagctyg caataaacaa gttaacaaca acaattgcat tcattttatg 2340
tttcaggttc agggggagat gtgggaggtt ttttaaagca agtaaaacct ctacaaatgt 2400
ggtaaaatcc gataaggatc gattccggag cctgaatggce gaatggacgc gccctgtage 2460
ggcgcattaa gcegeggceggg tgtggtggtt acgcgcacgt gaccgctaca cttgccageg 2520
ccetagegece cgctecttte getttettee cttectttet cgccacgtte gecggcettte 2580
ccegtcaage tctaaatcegg gggctcecectt tagggttecg atttagtget ttacggcacce 2640
tcgaccccaa aaaacttgat tagggtgatg gttcacgtag tgggccatcg ccctgataga 2700
cggttttteg cecctttgacyg ttggagtcca cgttctttaa tagtggactce ttgttccaaa 2760
ctggaacaac actcaaccct atctcggtct attcecttttga tttataaggg attttgccga 2820
tttcggecta ttggttaaaa aatgagctga tttaacaaaa atttaacgcg aattttaaca 2880
aaatattaac gcttacaatt tecgecctgtgt accttctgag gecggaaagaa ccagctgtgg 2940
aatgtgtgtc agttagggtg tggaaagtcc ccaggctceccce cagcaggcag aagtatgcaa 3000
agcatgcatc tcaattagtc agcaaccagg tgtggaaagt ccccaggctce cccagcaggce 3060
agaagtatgc aaagcatgca tctcaattag tcagcaacca tagtcccgece cctaactecg 3120
ccecatcecge cectaactec geccagttcee gceccattete cgccccatgg ctgactaatt 3180
ttttttattt atgcagaggc cgaggccgcce tcggcectetg agctattcca gaagtagtga 3240
ggaggctttt ttggaggcct aggcttttgce aaaaagcttg attcttcectga cacaacagtce 3300
tcgaacttaa ggctagagcc accatgattg aacaagatgg attgcacgca ggttctceccecgg 3360
ccgcttgggt ggagaggcta tteggctatg actgggcaca acagacaatc ggctgctcetg 3420
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atgccgecgt gttceceggetyg tcagcecgcagg ggegccceggt tectttttgte aagaccgacce 3480
tgtcecggtge cctgaatgaa ctgcaggacg aggcagcegceg gctatcgtgg ctggcecacga 3540
cgggcgttee ttgcgcaget gtgctcgacg ttgtcactga agcgggaagg gactggctgce 3600
tattgggcga agtgccgggg caggatctce tgtcatctca cecttgectcect gecgagaaag 3660
tatccatcat ggctgatgca atgcggcggce tgcatacgct tgatccgget acctgcccat 3720
tcgaccacca agcgaaacat cgcatcgage gagcacgtac tceggatggaa gccggtettg 3780
tcgatcagga tgatctggac gaagagcatc aggggctcege gccagccgaa ctgttcegeca 3840
ggctcaaggce gcgcatgcecce gacggcgagg atctegtcegt gacccatggce gatgectget 3900
tgccgaatat catggtggaa aatggccgct tttetggatt catcgactgt ggccggectgg 3960
gtgtggcgga ccgctatcag gacatagegt tggctacceg tgatattget gaagagettg 4020
gcggcgaatg ggctgaccge ttectegtge tttacggtat cgeccgcteccce gattecgecage 4080
gcatcgecett ctatcgectt cttgacgagt tcecttectgage gggactctgg ggttcgaaat 4140
gaccgaccaa gcgacgccca acctgccatce acgatggcceg caataaaata tctttatttt 4200
cattacatct gtgtgttggt tttttgtgtg aagatccgeg tatggtgcac tcectcagtaca 4260
atctgetetyg atgecgcata gttaagecag ceccgacace cgcecaacacce cgctgacgeg 4320
ccetgacggg cttgtcectget ceccggcatce gcttacagac aagctgtgac cgtcectecggg 4380
agctgcatgt gtcagaggtt ttcaccgtca tcaccgaaac gcgcgagacg aaagggcctce 4440
gtgatacgcc tatttttata ggttaatgtc atgataataa tggtttctta gacgtcaggt 4500
ggcacttttec ggggaaatgt gcgcggaacc cctatttgtt tatttttcta aatacattca 4560
aatatgtatc cgctcatgag acaataaccc tgataaatgc ttcaataata ttgaaaaagg 4620
aagagtatga gtattcaaca tttccgtgtce gceccttatte ccttttttge ggcattttgce 4680
cttcctgttt ttgctcacce agaaacgctg gtgaaagtaa aagatgctga agatcagttg 4740
ggtgcacgag tgggttacat cgaactggat ctcaacagcg gtaagatcct tgagagtttt 4800
cgccccgaag aacgttttec aatgatgage acttttaaag ttctgctatg tggcgeggta 4860
ttatccegta ttgacgcegg gcaagagcaa cteggtcegece gcatacacta ttcectcagaat 4920
gacttggttyg agtactcacc agtcacagaa aagcatctta cggatggcat gacagtaaga 4980
gaattatgca gtgctgccat aaccatgagt gataacactg cggccaactt acttctgaca 5040
acgatcggag gaccgaagga gctaaccgct tttttgcaca acatggggga tcatgtaact 5100
cgecttgate gttgggaacce ggagctgaat gaagccatac caaacgacga gcgtgacace 5160
acgatgcctg tagcaatggc aacaacgttg cgcaaactat taactggcga actacttact 5220
ctagctteccce ggcaacaatt aatagactgg atggaggcgg ataaagttgce aggaccactt 5280
ctgcgcetegg cecttecgge tggctggttt attgctgata aatctggage cggtgagegt 5340
gggtctecgeg gtatcattge agcactgggg ccagatggta agccctcecceccg tatcgtagtt 5400
atctacacga cggggagtca ggcaactatg gatgaacgaa atagacagat cgctgagata 5460
ggtgcctcac tgattaagca ttggtaactg tcagaccaag tttactcata tatactttag 5520
attgatttaa aacttcattt ttaatttaaa aggatctagg tgaagatcct ttttgataat 5580
ctcatgacca aaatccctta acgtgagttt tcgttccact gagcgtcaga ccccgtagaa 5640
aagatcaaag gatcttcttg agatcctttt tttetgecgeg taatctgctg cttgcaaaca 5700
aaaaaaccac cgctaccagc ggtggtttgt ttgccggatc aagagctacc aactcttttt 5760
ccgaaggtaa ctggcttcag cagagcgcag ataccaaata ctgtccttet agtgtagecg 5820
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tagttaggcce accacttcaa gaactctgta gcaccgcecta catacctcge tetgctaatce 5880
ctgttaccag tggctgctgce cagtggcgat aagtcgtgtce ttaccgggtt ggactcaaga 5940
cgatagttac cggataaggc gcagcggtceg ggctgaacgg ggggttegtyg cacacagcce 6000
agcttggage gaacgaccta caccgaactg agatacctac agegtgaget atgagaaagce 6060
gecacgcette ccgaagggag aaaggcggac aggtatccgg taagceggcag ggtcggaaca 6120
ggagagcgca cgagggagct tccaggggga aacgcctggt atctttatag tcecctgteggg 6180
tttcgecace tcectgacttga gegtcgattt ttgtgatget cgtcaggggg geggagcecta 6240
tggaaaaacg ccagcaacgc ggccttttta cggttcecectgg cecttttgcectg gecttttget 6300
cacatggctc gacagatct 6319
<210> SEQ ID NO 110
<211> LENGTH: 993
<212> TYPE: DNA
<213> ORGANISM: Bos taurus
<220> FEATURE:
<221> NAME/KEY: CDS
<222> LOCATION: (1)..(993)
<223> OTHER INFORMATION: SGlucON Bovine gamma
<400> SEQUENCE: 110
atg gga gtc aaa gtt ctg ttt gee ctg atc tge ate get gtg gee gag 48
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu
1 5 10 15
gce aag ccc acc gag aac aac gaa gac ttce aac atc gtg gcc gtg gce 96
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala
20 25 30
agc aac ttt gcg acc acg gat ctc gat gct gac cga ggg aag ttg ccc 144
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro
35 40 45
ggce aag aag ctg ccg ctg gag gtg ctc aaa gag atg gaa gcc aat gcc 192
Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala
50 55 60
cgg aaa gct gge tge acc agg gge tgt ctg ate tge ctg tec cac atc 240
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile
65 70 75 80
aag tgc acg ccc aag atg aag aag tgg ctc cca gga cgc tgce cac acc 288
Lys Cys Thr Pro Lys Met Lys Lys Trp Leu Pro Gly Arg Cys His Thr
85 90 95
tac gaa ggc gac aaa gag tcc gca cag ggc ggce ata ggce gag gcg atc 336
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile
100 105 110
gtc gat att cct gag att cct ggg ttc aag gac ttg gag cca atg gag 384
Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu
115 120 125
cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgce 432
Gln Phe Ile Ala Gln Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys
130 135 140
ctc aaa ggg ctt gcec aac gtg cag tgt tct gac ctg ctc aag aag tgg 480
Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp
145 150 155 160
ctg ccg caa cgce tgt geg acc ttt gee age aag atce cag ggce cag gtg 528
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gln Val
165 170 175
gac aag atc aag ggg gcc ggt ggt gac ggg ccc cag gge caa ttt ttt 576
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Gln Gly Gln Phe Phe

180

185

190
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244

aga
Arg

gta
Val

gat
Asp
225

ttc

Phe

atg
Met

tct
Ser

gat
Asp

<210>
<211>
<212>
<213>

<400>

gaa
Glu

get
Ala
210

gaa
Glu

aaa
Lys

gat
Asp

gag
Glu

ctyg
Leu
290

gac

Asp

cte
Leu

ata
Ile
195

aag
Lys

agt
Ser

cte
Leu

ate
Ile

aaa
Lys
275

cag

Gln

ctyg
Leu

ttt
Phe

gaa
Glu

ggt
Gly

gac
Asp

ttt
Phe

ate
Ile
260

ctyg
Leu

ate
Ile

tca
Ser

cga
Arg

PRT

SEQUENCE :

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Tyr

Gln
Leu
145

Leu

Asp

Lys

Asn

Lys

50

Lys

Cys

Glu

Asp

Phe

130

Lys

Pro

Lys

Pro

Phe

35

Lys

Ala

Thr

Gly

Ile

115

Ile

Gly

Gln

Ile

Thr

20

Ala

Leu

Gly

Pro

Asp

100

Pro

Ala

Leu

Arg

Lys
180

aac
Asn

999
Gly

aaa
Lys

gaa
Glu
245

aag
Lys

gag
Glu

cag
Gln

cca
Pro

gge
Gly
325

SEQ ID NO 111
LENGTH:
TYPE :
ORGANISM: Bos

330

111

Val

5

Glu

Thr

Pro

Cys

Lys

85

Lys

Glu

Gln

Ala

Cys
165

Gly

tta
Leu

cct
Pro

aaa
Lys
230

aac
Asn

caa
Gln

gac
Asp

cge
Arg

aaa
Lys
310

cgg
Arg

aag
Lys

cte
Leu
215

att
Ile

cte
Leu

gac
Asp

tte
Phe

aaa
Lys
295

tct

Ser

aga
Arg

taurus

Leu

Asn

Thr

Leu

Thr

70

Met

Glu

Ile

Val

Asn
150

Ala

Ala

Phe

Asn

Asp

Glu

55

Arg

Lys

Ser

Pro

Asp
135
Val

Thr

Gly

gag
Glu
200

ttec

Phe

att
Ile

aaa
Lys

atg
Met

aaa
Lys
280

gce

Ala

aac
Asn

gca
Ala

Ala

Glu

Leu

40

Val

Gly

Lys

Ala

Gly

120

Leu

Gln

Phe

Gly

tat
Tyr

tca
Ser

cag
Gln

gat
Asp

ttt
Phe
265

aag

Lys

ata
Ile

cte
Leu

tca
Ser

Leu

Asp

Asp

Leu

Cys

Trp

Gln

105

Phe

Cys

Cys

Ala

Asp
185

ttt
Phe

gaa
Glu

agc
Ser

aac
Asn
250

cag

Gln

ctyg
Leu

aat
Asn

aga
Arg

acg
Thr
330

Ile

10

Phe

Ala

Lys

Leu

Leu

90

Gly

Lys

Val

Ser

Ser
170

Gly

aat
Asn

att
Ile

caa
Gln
235

cag

Gln

aag
Lys

att
Ile

gaa
Glu

aag
Lys
315

taa

Cys

Asn

Asp

Glu

Ile

75

Pro

Gly

Asp

Asp

Asp

155

Lys

Pro

gca
Ala

ttg
Leu
220

att

Ile

gte
Val

tte
Phe

caa
Gln

cte
Leu
300

cgg
Arg

Ile

Ile

Arg

Met

60

Cys

Gly

Ile

Leu

Cys
140
Leu

Ile

Gln

agt
Ser
205

aag

Lys

gte
Val

att
Ile

ttg
Leu

att
Ile
285

atc

Ile

aag
Lys

Ala

Val

Gly

45

Glu

Leu

Arg

Gly

Glu

125

Thr

Leu

Gln

Gly

agc
Ser

aat
Asn

tce
Ser

caa
Gln

aat
Asn
270

ceg

Pro

aaa
Lys

aga
Arg

Val

Ala

Lys

Ala

Ser

Cys

Glu

110

Pro

Thr

Lys

Gly

Gln
190

cca
Pro

tgg
Trp

ttc
Phe

agg
Arg
255

gge
Gly

gtg
Val

gtg
Val

agt
Ser

Ala

15

Val

Leu

Asn

His

His

Ala

Met

Gly

Lys

Gln

175

Phe

gat
Asp

aaa
Lys

tac
Tyr
240

age

Ser

agc
Ser

gat
Asp

atg
Met

cag
Gln
320

Glu

Ala

Pro

Ala

Ile

80

Thr

Ile

Glu

Cys

Trp

160

Val

Phe

624

672

720

768

816

864

912

960

993
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-continued

246

Arg

Asp

225

Phe

Met

Ser

Asp

Asn

305

Asn

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

atg
Met
1

gece
Ala

agc
Ser

gge
Gly

cgg
Arg

aag
Lys

tac
Tyr

gte
Val

cag
Gln

cte
Leu
145

Glu

Ala
210

Glu

Lys

Asp

Glu

Leu
290

Asp

Leu

gga
Gly

aag
Lys

aac
Asn

aag
Lys
50

aaa
Lys

tgce
Cys

gaa
Glu

gat
Asp

ttc
Phe
130

aaa
Lys

Ile
195

Lys

Ser

Leu

Ile

Lys
275

Gln

Leu

Phe

gte
Val

cce
Pro

ttt
Phe
35

aag
Lys

get
Ala

acg
Thr

gge
Gly

att
Ile
115

atc

Ile

999
Gly

Glu

Gly

Asp

Phe

Ile

260

Leu

Ile

Ser

Arg

SEQUENCE :

aaa
Lys

ace
Thr
20

gecg
Ala

ctyg
Leu

gge
Gly

cce
Pro

gac
Asp
100

cct

Pro

gca
Ala

ctt
Leu

Asn

Gly

Lys

Glu

245

Lys

Glu

Gln

Pro

Gly
325

SEQ ID NO 112
LENGTH:
TYPE: DNA
ORGANISM: Bos
FEATURE:
NAME/KEY: CDS
LOCATION :

1092

Leu

Pro

Lys

230

Asn

Gln

Asp

Arg

Lys

310

Arg

Lys Glu Tyr Phe Asn Ala Ser Ser Pro
200 205

Leu Phe Ser Glu Ile Leu Lys Asn Trp
215 220

Ile Ile Gln Ser Gln Ile Val Ser Phe
235

Leu Lys Asp Asn Gln Val Ile Gln Arg
250 255

Asp Met Phe Gln Lys Phe Leu Asn Gly
265 270

Phe Lys Lys Leu Ile Gln Ile Pro Val
280 285

Lys Ala Ile Asn Glu Leu Ile Lys Val
295 300

Ser Asn Leu Arg Lys Arg Lys Arg Ser
315

Arg Ala Ser Thr
330

taurus

(1) ..(1092)

112

gtt
Val
5

gag
Glu

acce
Thr

ceg
Pro

tgc
Cys

aag
Lys
85

aaa
Lys

gag
Glu

cag
Gln

gece
Ala

OTHER INFORMATION:

ctyg
Leu

aac
Asn

acg
Thr

ctyg
Leu

acce
Thr
70

atg
Met

gag
Glu

att
Ile

gte
Val

aac
Asn
150

SGlucON Lambda bovine

ttt gec ctg atc tge ate get gtg gee
Phe Ala Leu Ile Cys Ile Ala Val Ala
10 15

aac gaa gac ttc aac atc gtg gee gtg
Asn Glu Asp Phe Asn Ile Val Ala Val

gat ctc gat gct gac cga ggg aag ttg
Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

gag gtg ctc aaa gag atg gaa gcc aat
Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

agg ggc tgt ctg atc tge ctg tec cac
Arg Gly Cys Leu Ile Cys Leu Ser His

aag aag tgg ctc cca gga cgc tge cac
Lys Lys Trp Leu Pro Gly Arg Cys His
90 95

tce gea cag ggce gge ata ggce gag gcg
Ser Ala Gln Gly Gly Ile Gly Glu Ala
105 110

cct ggg tte aag gac ttg gag cca atg
Pro Gly Phe Lys Asp Leu Glu Pro Met
120 125

gat ctg tgt gtg gac tgc aca act ggc
Asp Leu Cys Val Asp Cys Thr Thr Gly
135 140

gtg cag tgt tct gac ctg ctc aag aag
Val Gln Cys Ser Asp Leu Leu Lys Lys
155

Asp

Lys

Tyr

240

Ser

Ser

Asp

Met

Gln
320

gag
Glu

gece
Ala

cce
Pro

gece
Ala

ate
Ile

ace
Thr

ate
Ile

gag
Glu

tgce
Cys

tgg
Trp
160

48

96

144

192

240

288

336

384

432

480
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247

-continued

248

ctyg
Leu

gac
Asp

cct
Pro

gtg
Val

acg
Thr
225

tge

Cys

gtg
Val

Thr

cag
Gln

gte
Val
305

cac
His

cte
Leu

ctyg

ccg
Pro

aag
Lys

gtg
Val

gece
Ala
210

gece
Ala

agc
Ser

tgg
Trp

gte
Val

cce
Pro
290

cca

Pro

tgg
Trp

gaa
Glu

aaa
Lys

caa
Gln

ate
Ile

cce
Pro
195

cag
Gln

agg
Arg

ace
Thr

gag
Glu

ctyg
Leu
275

ctt
Leu

get
Ala

ctyg
Leu

gece
Ala

tgt
Cys
355

cge
Arg

aag
Lys
180

tct
Ser

ttc
Phe

gat
Asp

cac
His

cge
Arg
260

gag
Glu

cte
Leu

cag
Gln

cac
His

tct
Ser
340

gtt
Val

tgt
Cys
165

999
Gly

gece
Ala

aag
Lys

gece
Ala

ctt
Leu
245

cct
Pro

gece
Ala

acg
Thr

cece
Pro

cge
Arg
325

gtg
Val

gece
Ala

<210> SEQ ID NO 113

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Val Lys

1

Ala

Ser

Gly

Arg

65

Lys

Lys

Asn

Lys

Lys

Cys

Pro

Phe

35

Lys

Ala

Thr

Thr

20

Ala

Leu

Gly

Pro

363

Bos
113

Val
5

Glu

Thr

Pro

Cys

Lys
85

gecg
Ala

gece
Ala

cece
Pro

tct
Ser

ttt
Phe
230

tte
Phe

gtg
Val

atg
Met

ctyg
Leu

aca
Thr
310

cte

Leu

atg
Met

agc
Ser

acc ttt gee age aag atc cag ggc cag
Thr Phe Ala Ser Lys Ile Gln Gly Gln
170 175

ggt ggt gac ggyg ccc agg aca gga gca
Gly Gly Asp Gly Pro Arg Thr Gly Ala
185 190

agg gec cte cca cct gee agg gge tge
Arg Ala Leu Pro Pro Ala Arg Gly Cys
200 205

ctg tcc cct caa gag ctg cag gcc ttc
Leu Ser Pro Gln Glu Leu Gln Ala Phe
215 220

gaa gac tcg tte ttg cca aag gac tgg
Glu Asp Ser Phe Leu Pro Lys Asp Trp
235

cce agg acce cgg gac ctg aag cac ctg
Pro Arg Thr Arg Asp Leu Lys His Leu
250 255

gct ctg gag gca gag ctg gcc ctg aca
Ala Leu Glu Ala Glu Leu Ala Leu Thr
265 270

gct aac tca tee ctg gge cac age ctg
Ala Asn Ser Ser Leu Gly His Ser Leu
280 285

cag aac atc cac tcc aag ctc cag gcc
Gln Asn Ile His Ser Lys Leu Gln Ala
295 300

gca agce tec agg ccc cgg gge cge cte
Ala Ser Ser Arg Pro Arg Gly Arg Leu
315

cag gag gcc cgg aag gag tcc cag gac
Gln Glu Ala Arg Lys Glu Ser Gln Asp
330 335

ttc aac cte cte cge cte cte acce cgg
Phe Asn Leu Leu Arg Leu Leu Thr Arg
345 350

gga gac cag tgt gtc tga
Gly Asp Gln Cys Val
360

taurus

Leu

Asn

Thr

Leu

Thr

70

Met

Phe Ala Leu Ile Cys Ile Ala Val Ala
10 15

Asn Glu Asp Phe Asn Ile Val Ala Val
25 30

Asp Leu Asp Ala Asp Arg Gly Lys Leu
40 45

Glu Val Leu Lys Glu Met Glu Ala Asn
55 60

Arg Gly Cys Leu Ile Cys Leu Ser His
75

Lys Lys Trp Leu Pro Gly Arg Cys His
90 95

gtg
Val

gtt
Val

cac
His

aag
Lys

gac
Asp
240
cag
Gln

ctyg
Leu

gag
Glu

tgt
Cys

cac
His
320
tgce

Cys

gac
Asp

Glu

Ala

Pro

Ala

Ile

80

Thr

528

576

624

672

720

768

816

864

912

960

1008

1056

1092



US 10,435,695 B2

249

250

-continued

Glu Glu Ala Gln

105

Tyr Gly Asp Ser

100

Lys Gly Gly

Ile
115

Glu Ile Phe Glu

125

Asp Pro Pro Gly Leu

120

Lys Asp

Gln Phe

130

Ile Ala Gln Val Asp Leu Val Thr

135

Cys Asp Cys

140

Ala Asn Val Gln Ser Leu Leu

150

Leu Leu

145

Lys Gly Cys Asp

155

Gln Ala Thr Phe Ala Ser Ile Gln

170

Leu Pro Arg Cys

165

Lys

Asp Lys Ile Lys Ala Pro Thr

180

Gly Gly Gly Asp

185

Gly Arg

Val Ala Ala

200

Pro Ser Pro Leu Pro Pro Ala

195

Pro Arg Arg

205

Ala
210

Gln Phe Gln Glu Leu Gln

220

Leu Ser Pro

215

Lys Ser

Thr
225

Ala Ala Phe

230

Glu Phe Leu Pro

235

Arg Asp Asp Ser Lys

Thr Leu Phe Pro Thr Leu

245

Cys Ser His Arg Arg

250

Asp Lys

Glu Val Ala Glu

265

Trp Arg Pro Leu Ala Glu Leu Ala

260

Thr Val Glu Ala Met Ala His

285

Asn Ser Ser Leu

280

Leu
275

Gly

Gln Thr Gln

295

Pro Leu Leu Leu Asn Ile His Ser Leu

290

Lys
300

Val
305

Ala Gln Thr

310

Ala Pro

315

Pro Pro Ser Ser Arg Arg Gly

Trp Leu His Arg Leu Gln Glu Ala Glu Ser

325

Arg
330

Lys

Glu Ala Val Met Phe Leu Leu Leu Leu

345

Ser Asn

340

Leu Arg

Leu Lys Cys Val Ala Ser Gln Val

355

Gly Asp

360

Cys

Ile Gly Glu Ala

110

Pro

Thr

Lys

Gly

Gly

190

Gly

Ala

Asp

His

Leu

270

Ser

Gln

Arg

Gln

Thr
350

Ile

Met Glu

Gly Cys

Lys Trp

160

Gln
175

Val

Ala Val

Cys His

Phe Lys

Trp Asp

240
Leu Gln
255

Thr Leu

Leu Glu
Ala Cys

His
320

Leu

Asp
335

Cys

Arg Asp

The invention claimed is:

1. A polynucleotide that encodes a fusion protein com-
prising a luciferase, and at least one interferon, wherein the
polynucleotide encodes the fusion protein described by SEQ
ID NOS: 48, 52, 56, 60, 64, 68, 70, 74, 78, 82, 86, 90, 94,
111, or 113.

2. The polynucleotide of claim 1 that further comprises a
polynucleotide encoding at least one translational interrupter
sequence.

3. The polynucleotide of claim 1 that further comprises a
polynucleotide encoding at least one Aphthovirus transla-
tional interrupter sequence.

4. The polynucleotide of claim 1 that further comprises a
polynucleotide encoding at least one foot-and-mouth disease
virus (FMDV) translational interrupter sequence.

5. The polynucleotide of claim 1 that further comprises a
polynucleotide encoding a FMDV 2A or A1D2A sequence.

6. The polynucleotide of claim 1 that comprises a poly-
nucleotide sequence described by SEQ ID NOS: 47, 51, 55,
59, 63, 67, 69, 73, 77, 81, 85, 89, 93, 110 or 112.

7. A vector comprising the polynucleotide of claim 1.

8. The vector of claim 7 that further comprises a poly-
nucleotide encoding at least one promoter or other transcrip-

45

50

55

60

65

tion regulatory element, at least one prokaryotic or eukary-
otic translation initiation sequence or other translation
regulatory element, at least one translational interrupter
sequence, or at least one reporter polynucleotide sequence
operatively linked to, or embedded within, the polynucle-
otide sequence encoding the fusion protein.

9. The vector of claim 7 that further comprises a poly-
nucleotide encoding at least one FMDYV translational inter-
rupter sequence.

10. The vector of claim 7 that further comprises a poly-
nucleotide encoding a FMDV 2A or A1D2A sequence.

11. The vector of claim 7 that is a mRNA, DNA plasmid,
minicircle vector, a replication deficient adenovirus vector,
a vaccinia virus vector, or other viral vector that expresses
the fusion protein.

12. The vector of claim 7 that comprises a polynucleotide
sequence described by SEQ ID NOS: 47, 51, 55, 59, 63, 67,
69, 73, 77, 81, 85, 89, 93, 110 or 112.

13. A host cell comprising the vector of claim 7, wherein
the host cell expresses the fusion protein.

14. The host cell of claim 13 that is an insect cell.

15. The host cell of claim 13 that is mammalian cell.
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16. The host cell of claim 13 that is a prokaryotic cell.

17. A fusion protein, that is encoded by the polynucleotide
of claim 1.

18. The fusion protein of claim 17, wherein the poly-
nucleotide further comprises a polynucleotide encoding at
least one translational interrupter sequence.

19. The fusion protein of claim 17, wherein the poly-
nucleotide further comprises a polynucleotide encoding at
least one Aphthovirus translational interrupter sequence.

20. The fusion protein of claim 17, wherein the poly-
nucleotide further comprises a polynucleotide encoding at
least one FMDV translational interrupter sequence.

21. The fusion protein of claim 17, wherein the poly-
nucleotide further comprises a polynucleotide encoding a
FMDYV 2A or A1D2A sequence.

22. A composition comprising the fusion protein of claim
17 and at least one pharmaceutically acceptable carrier,
excipient or adjuvant.

23. A method for producing the fusion protein of claim 17
comprising culturing a host cell that expresses the fusion
protein in a suitable medium and recovering the fusion
protein.

24. A method for quantifying an amount or concentration
of an interferon produced in an expression system compris-
ing:

a. providing the vector according to claim 7;

b. transforming the vector into a host cell;

c. culturing the cells in a medium;

d. harvesting the medium; and

e. quantifying the intensity of luminescent output.

25. A method for quantifying an amount or concentration
of an interferon produced in an expression system compris-
ing:

a. providing the vector according to claim 9;

b. transforming the vector into a host cell;

c. culturing the cells in a medium;

d. harvesting the medium; and

e. quantifying the intensity of luminescent output.

26. A method for quantifying an amount or concentration
of an interferon produced in an expression system compris-
ing:

a. providing the vector according to claim 10;

b. transforming the vector into a host cell;

c. culturing the cells in a medium;

d. harvesting the medium; and

e. quantifying the intensity of luminescent output, thus

quantifying an amount or concentration of an interferon
in the expression system.

27. A method for quantifying an amount or concentration
of an interferon produced in an expression system compris-
ing:
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. providing the vector according to claim 11;
. transforming the vector into a host cell;
. culturing the cells in a medium;
. harvesting the medium; and
. quantifying the intensity of luminescent output, thus
quantifying an amount or concentration of an interferon
in the expression system.
28. A method for quantifying an amount or concentration
of an interferon in an expression system comprising:
. providing the vector according to claim 12;
. transforming the vector into a host cell;
. culturing the cells in a medium;
. harvesting the medium; and
. quantifying the intensity of luminescent output, thus
quantifying an amount or concentration of an interferon
in the expression system.
29. A method for facilitating secretion of a fusion protein
from a host cell comprising:
a. providing the vector according to claim 7;
b. transforming the vector into a host cell;
c. culturing the cells in a medium; and
d. recovering the secretable fusion protein from the
medium.

o Q0 o

o o0 o

30. A method for facilitating secretion of a fusion protein
from a host cell comprising:
a. providing the vector according to claim 12;
b. transforming the vector into a host cell;
c. culturing the cells in a medium; and
d. Recovering the secretable fusion protein from the
medium.
31. A method for measuring an amount of a biotherapeutic
peptide in a subject in need thereof comprising:
a. providing the vector according to claim 12;
b. transforming the vector in the subject;
c. recovering biological material from the subject;
d. wherein the biological material comprises blood,
serum, plasma, or urine.
32. A method for certifying vaccine expression in vivo
comprising:
a. providing the vector according to claim 12;
b. transforming the vector into a host organism;
c. recovering biological material from the host organism;
d. wherein the biological material comprises blood,
serum, plasma, or urine.
33. A pharmaceutical composition comprising the fusion
protein of claim 17 and at least one pharmaceutically
acceptable carrier, adjuvant, or excipient.
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