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FIG . 2A 
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Luciferase readings of constructs separated by the A1D2A translational interrupter 
and corresponding controls . 
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FIG . 2B 
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Negative Control SGLUO - 01D2A 

Western blots of media harvested off of cells transfected with constructs separated by 
the A1D2A translational interrupter and corresponding controls . 
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Amino acid sequences for Porcine Interferon q , Porcine Interferon B , Bovine Interferon 
y , and Bovine Interferon à . Underlined letters represent the secretion domains of each interferon 
sequence . 
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Amino acid sequences for SGLUCON Q , SGLUCON B , SGLUCON y , and SGLUCON 2 . 
Italicized white letters with black background represent the Gaussia Luciferase amino acids . 



atent Oct . 8 , 2019 Sheet 6 of 10 US 10 , 435 , 695 B2 

FIG . 5A 
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Western blots of media harvested from transfected cells using anti - GLuc , Anti - IFN Q , 

Anti - IFN B , and Anti - IFN 2 antibodies . 
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FIG . 6 

100 50 2 . 50 1 . 250 0 . 6250 0 . 3150 

IFN a { commercial ; 
WA BOSS 2 

XXX SGLUC - 8102A 1117 
* * * 

X 

Sng / ml 2 . 5ng / ml 1 . 250g / ml 0 . 6250g / m 0 . 3125 ng / ml 0 . 15625ng / mi . 

SGLUC - A102A - FNX 

IFN 0 - 4102A - SGLUC ( AIM ) 
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Plaque assay of IFN 0 , SGLUC - A1D2A - IFN Q , IFN a - A1D2A - SGLuc ( AIM ) , and 
SGLUCON a activity against VSV - NI . 
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FIG . 7 
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Sample Concentration of IFNa ta standard deviation 
( ng / ml ) 

IFNa 123986 

SGLuc - A1D2A - IFNO 921 355 

IFNa - AID2A - SGLUAIM 528 + 72 

A1D2A - SGLUAIM ( IFNa 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 IFNa in harvested media from cells transfected with pTarget IFNa , 
pTarget SGLUC - A1D2A - IFNa , pTarget IFNa - A1D2A - SGLUCAIM , pTarget A1D2A 
SGLUCAIM , and pTarget SGLUC - A1D2A . There were 3 replicates per each of 4 dilutions for 
each sample . 
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FIG 8 . 

Concentration of IFNa in each sample ( ng / ml ) 
Sample 

2 . 5 1 . 25 0 . 625 0 . 312 

19 
0 . 1525 

T 58 IFNA o o o 4 . 5 
SGLUC - A1D2A - IFNa 53 . 5 116 . 5 KKKKKKK 
IFNa - A1D2A - SGLUCAIM 37 91 , 5 

SGLUCONa 1 . 5 9 . 5 25 . 5 
SGLUC - A1D2A ( IFN , negative control ) 230 220 . 5 ND ND ND 

Effects of IFNa on growth of Vesicular Stomatitis Virus - NI ( VSV - NJ ) . IFNa levels 
produced in growth media harvested from HEK293 - T cells transfected with pTarget IFNa , 
pTarget SGLUC - A1D2A - IFNo , pTarget IFNa - A1D2A - SGLUAIM , mpTarget SGLUCONa , or 

USGLUC - 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 . 

Sre meas 
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FUSION PROTEIN COMPRISING GAUSSIA prised of IFN a and portions of placental growth factor - 2 to 
LUCIFERASE , TRANSLATION enhance the anti - tumor properties of IFN a . Chimeras of 

INTERRUPTER SEQUENCE , AND interferons with different reporter molecules such as DsRed2 
INTERFERON AMINO ACID SEQUENCES and GFP as well as with antibodies for immunotherapy have 

5 also been previously reported in literature . 
CROSS - REFERENCE TO RELATED Quantification of interferon concentrations is typically 

APPLICATIONS dependent upon either an activity assay or antibody based 
methods such as an ELISA . Measurements obtained by 

This continuation in part ( CIP ) application claims priority interferon activity assays are related to interferon concen 
to U . S . application Ser . No . 15 / 259 , 409 , filed Sep . 8 , 2016 , 10 tration but not definitively related . For example , addition of 
which is incorporated by reference in its entirety . placental growth factor - 2 can enhance interferon activity 

resulting in detection of a higher interferon activity . How 
REFERENCE TO A SEQUENCE LISTING ever , this higher interferon activity is not directly related to 

the absolute concentration of interferon . This raises the 
In accordance with 37 CFR § 1 . 52 ( e ) ( 5 ) , the present 15 potential that undesired and / or unknown contaminations 

specification makes reference to a Sequence Listing submit - during production can artificially influence determination of 
ted electronically as a . txt file named “ 500012us _ ST25 . txt " a final product concentration . 
on May 1 , 2017 . The . txt file was generated on Feb . 21 , Antibody - based detection assays , such as ELISA , can be 
2017 , and is 308 kb in size . The entire contents of the inaccurate because antibodies used to detect interferon can 
Sequence Listing are herein incorporated by reference . 20 bind to more than one type of interferon or can exhibit 

different affinities for interferon under different conditions . 
BACKGROUND OF THE INVENTION Antibody binding affinities are dependent upon recognition 

of structural elements such as linear and conformational 
Field of the Invention epitopes in the target substrate such as interferon . Amino 

25 acid sequence differences or conformation differences 
The present disclosure generally relates to fusion poly between or among interferon molecules in a sample can 

nucleotides encoding fusion proteins comprising interferons cause antibodies to exhibit different binding affinities . This 
and luciferases which have biotherapeutic , diagnostic , and leads to inaccuracies in determining the absolute concentra 
quality control uses in both the medical and veterinary fields . tion of an interferon , or a particular interferon , in a sample . 

30 As a result the usage of ELISA to determine the absolute 
Description of the Related Art concentrations of molecules with different amino acid 

sequences is not always a reliable option . Antibody - based 
Interferons ( IFN ) are a class of cytokines that interfere detection assays also carry a high cost associated with the 

with viral replication . Interferons are divided into three need to produce a consistent antibody amongst different 
classes , type I , type II , and type III . Type I interferons utilize 35 production batches . The usage of antibodies also contributes 
the IFNAR1 - IFNAR2 receptor complex and include IFN a to a limited shelf life . 
and IFN ß . Type II interferons consist of IFN y and utilize In view of these problems , the inventors developed novel 
the IFNGR1 - IFNGR2 receptor complex . Type III interfer - chimeric proteins that fuse a luciferase reporter with an 
ons consist of IFN 2 , also called interleukin - 28A , interleu - interferon or enzyme of interest . The resulting chimeric 
kin - 28B , and interleukin - 29 , the most recently discovered 40 proteins allow for easy and accurate determination of abso 
interferon type . Type III interferons utilize the IFNLR1 - lute concentrations for interferons and other biologically 
IL10RB receptor complex . active molecules . 

Type I interferons are used to treat a number of medical 
conditions in humans . Commercially available IFN alpha is BRIEF SUMMARY OF THE INVENTION 
used for the treatment of hairy cell leukemia , malignant 45 
melanoma , and AIDS - related Kaposi ' s sarcoma while IFN The inventors disclose herein chimeric proteins fusing a 
beta has been used as a treatment for relapsing - remitting and Gaussia Luciferase ( GLuc ) or Super - luminescent Gaussia 
secondary - progressive forms of multiple sclerosis . In a Luciferase ( SGLuc ) reporter to different kinds of interfer 
veterinary setting IFN alpha can be used to treat Feline ons . 
Herpesvirus 1 , Feline infectious peritonitis , Feline Immu - 50 GLuc is a 185 amino acid naturally secreted luciferase 
nodeficiency Virus , Feline Leukemia Virus , and Canine isolated from Gaussia princeps . Mutations to GLuc which 
papilloma virus in companion animals while in livestock enhance luciferase output may include , but are not limited 
both IFN a and IFN B have been found to inhibit Foot - and to , the 8990 mutant also identified as SGLuc . 
Mouth Disease Virus ( FMDV ) . Type III interferon , IFN 2 , is GLuc and SGLuc constructs with 2A or 2A - like protein 
also capable of inhibiting FMDV in cattle . 55 sequences such as , for example , a A1D2A translational 

Interferons are naturally secreted , often by specialized interrupter , retained both luciferase activity and secretion , 
cell types , and are comprised of a secretion peptide sequence which make them viable biomarkers for expression in a 
along with an activity domain . The secretion domain is not single open reading frame . 
essential for protective activity . Protective activity of inter Several types of such chimeric fusion proteins are exem 
ferons , and in particular IFN a , is often evaluated using 60 plified . In one or more embodiments , three different chime 
Vesicular Stomatitis Virus ( VSV ) . VSV is a member of the ric molecules were created using IFN a sequence , as exem 
Rhabdoviridea family and is capable of infecting insects , plified in FIG . 1 . As a first example , SGLuc - A1D2A - IFNa 
cattle , horses , pigs , and under the right circumstances is a SGLuc - A1D2A fused to a complete IFN a sequence on 
humans . the C - terminus . This translated construct expresses two 

Hybrid peptides comprised of interferons and various 65 separate proteins - SGLuc - A1D2A and IFN a . As a second 
molecules have been constructed and evaluated for a number example , IFNa - A1D2A - SGLuc A1M , is a complete IFN a 
of reasons . Previous work has made hybrid molecules com - sequence with a A1D2A - SGLuc A1M fused on the C - ter 



US 10 , 435 , 695 B2 
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minus . This translated construct expresses two separate before samples were exposed to MDBK cells . VSV - NJ was 
proteins IFNa - A1D2A and SGLuc A1M . As a third added to the MDBK cells and Plaque Forming Units ( PFU ) 
example , SGLUCON a is a SGLuc sequence with just the were counted after the growth period ; average of 2 replicates 
activity domain of IFN a fused to the C - terminus . This are reported . ND , not determined . 
translated construct expresses a single protein SGLUCON a 
which is comprised of both SGLuc and just the activity DETAILED DESCRIPTION OF THE 
domain of IFNa . INVENTION 
SGLUCON a was used as a template to create three 

additional chimeric molecules based off of porcine IFN B , Definitions 
bovine IFN y , and bovine IFN 2 . For the creation of these 10 
constructs each IFN sequence was examined and the secre The term “ fusion protein ” or “ chimeric protein ” refers to 
tion domains identified , FIG . 3 . Chimeric molecules were vere a polypeptide containing polypeptides or segments of poly 
constructed by making chimeras only of SGLuc with the peptides from different sources , such as a segment of a resulting non - secretion related amino acid sequences , FIG . luciferase from Gaussia princeps and a biologically active 4 . The resulting chimeras are identified as SGLUCON B , 15 segment of an interferon . A fusion protein may be produced SGLUCON y , and SGLUCON N . by joining two or more polynucleotides that originally coded Utilization of chimeric molecules of GLuc or SGLuc with for the separate proteins or protein segments into a single interferons or a protein of interest provides a simple and fast 
method to substantially quantify an absolute concentration fusion polynucleotide . Besides the polynucleotide 
of a particular kind of interferon or protein of interest . When 20 sequences encoding for the separate proteins , a fusion poly 
utilizing a construct containing the A1D2A translational nucleotide may comprise other polynucleotide sequences 
interrupter the resulting product is two proteins and concen such as those encoding translation interrupter sequences or 
tration is determined of the luciferase as a correlate to those encoding amino acid sequences which otherwise traf 
concentration of interferon or a protein of interest . When fic or process an expressed protein . In some embodiments , 
utilizing fused protein like SGLUCON a , the concentration 25 the term “ fusion protein ” will refer to an intact fusion 
can be measured directly using the resulting luciferase protein , such as a fusion between a luciferase and interferon 
activities of the chimeric protein . sequence . In other embodiments , this term may refer to 

separate polypeptides derived from translation of a fusion 
BRIEF DESCRIPTION OF THE DRAWINGS polynucleotide , for example , can encompass separate poly 

30 peptides produced from a fusion construct containing a 
FIG . 1 depicts the layout of the three interferon a con - translation interrupter sequence . 

taining construct open reading frames . Translation of the fusion polynucleotide results in a single 
FIG . 2A describes luciferase readings of constructs sepa - or multiple polypeptides with functional properties derived 

rated by the A1D2A translational interrupter and correspond from each of the original proteins . A single fusion protein 
ing controls . 35 may be expressed from a fusion polynucleotide . Such a 

FIG . 2B depicts Western blots of media harvested off of single fusion protein may be processed into one , two or more 
cells transfected with constructs separated by the A1D2A polypeptides depending on the design of the fusion poly 
translational interrupter and corresponding controls . nucleotide and the host cell expressing it . A fusion poly 

FIG . 3 describes amino acid sequences for Porcine Inter - nucleotide can express more than one polypeptide depend 
feron a ( SEQ ID NO : 24 ) , Porcine Interferon B ( SEQ ID 40 ing on its design , for example , depending on the presence of 
NO : 66 ) , Bovine Interferon y ( SEQ ID NO : 75 ) , and Bovine translation interrupters , stop codons , or other regulatory 
Interferon ^ , ( SEQ ID NO : 84 ) . Underlined residues repre - elements . 
sent the secretion domains of each interferon sequence . A polypeptide encoded by a fusion polynucleotide need 

FIG . 4 describes amino acid sequences for SGLUCON a not exactly correspond to all the residues of the original 
( SEQ ID NO : 48 ) , SGLUCON B ( SEQ ID NO : 70 ) , SGLU - 45 protein , for example , it may contain fewer or more amino 
CON Y ( SEQ ID NO : 111 ) , and SGLUCON 2 ( SEQ ID NO : acid residues than a full - length source protein , but contain an 
113 ) . Underlined residues represent the Gaussia Luciferase active site or functional domain of the source protein , for 
amino acids . example , it may be a fragment of interferon that retains at 

FIG . 5A depicts Western blots of media harvested from least one interferon activity . A fusion polynucleotide may 
transfected cells using anti - GLuc , Anti - IFN a , Anti - IFN B , 50 also be engineered to encode modified forms of a source 
and Anti - IFN à , antibodies . protein , such as those having at least 70 , 80 , 90 , 95 or 99 % 

FIG . 5B describes relative Luciferase Units per half sequence identity or similarly with a source protein or with 
second for IFN and SGLUCON A , B , Y , and , media samples . a functional segment thereof . 

FIG . 6 depicts a plaque assay of IFN a , SGLuc - A1D2A The term “ fragment thereof , ” as applied to a polypeptide 
IFN , IFN a - A1D2A - SGLuc ( A1M ) , and SGLUCON a 55 component of a fusion polypeptide described herein , refers 
activity against Vesicular Stomatitis Virus - NJ . to a polypeptide comprising any portion of the amino acid 

FIG . 7 depicts concentration of IFNa in harvested media sequence of the polypeptide , wherein the fragment substan 
from cells transfected with pTarget IFNa , pTarget SGLuc tially retains at least one function of the full - length poly 
A1D2A - IFNa , pTarget IFNa - A1D2A - SGLucA1M , pTarget peptide from which it was derived . For example , a fragment 
A1D2A - SGLuc A1M , and pTarget SGLuc - A1D2A . There 60 of a luciferase may emit light or be processed and / or 
were 3 replicates per each of 4 dilutions for each sample secreted in a manner similar to the full - length luciferase ; a 

FIG . 8 depicts effects of IFNa on growth of VSV - NJ . fragment of a translation interruption or interrupter sequence 
IFNa levels produced in growth media harvested from can retain the ability to interrupt translation , and a fragment 
HEK293 - T cells transfected with pTarget IFNa , pTarget of a biologically active molecule , such as interferon , can 
SGLuc - A1D2A - IFNa , pTarget IFNa - A1D2A - SGLuc A1M , 65 retain at least one physiological , pharmacodynamics , phar 
mpTarget SGLuc?Na , or pTarget SGLuc - A1D2A ( negative macokinetic or immunological activity of the full - length 
control ) were measured and adjusted to concentrations listed molecule and / or an ability to be processed , trafficked or 
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secreted in a way similar to the native biologically active LOC = blasthome ( last accessed Jun . 29 , 2016 ) . Derivatives , 
molecule from which it was derived . analogs or modified versions of any of the polynucleotide or 

The term “ derivative thereof ” or “ modified sequence " as amino acid sequences specifically described herein or in the 
applied to the polypeptide components disclosed herein , sequence listing having the above - mentioned ranges of 
refers to a polypeptide consisting of an amino acid sequence 5 sequence identity or similarly are specifically contemplated . 
that is at least 70 , 80 , 90 , 95 , or 99 % identical or similar to A “ biologically active " or " active " interferon or other 
the amino acid sequence of a biologically active molecule polypeptide of interest will exhibit at least one activity of the 
such as a luciferase , translation interruption or interrupter native molecule , such as an ability to modulate the immune 
sequence , or interferon , wherein the polypeptide derivative system , treat an autoimmune disease , induce humoral or 
substantially retains the ability to induce the secretion of a 10 cellular immunity , interfere with virus replication , treat a 
target polypeptide to which it is fused . In some embodi - tumor or microbial infection , contain diagnostically or 
ments , the derivative comprises an amino acid sequence that immunologically useful epitopes , or any other function of 
is at least 75 % , 80 % , 85 % , 86 % , 87 % , 88 % , 89 % , 90 % , the native molecule . These functions will depend on the 
91 % 92 % 93 % 94 % , 95 % , 96 % , 97 % , 98 % , or 99 % nature of the native polypeptide of interest . 
identical to the amino acid sequence of a native or previ - 15 A " biotherapeutic ” or a composition containing a fusion 
ously engineered sequence . The derivative may comprise protein or cleavage product ( s ) of such a fusion protein , as 
additions , deletions , substitutions , post - translational modi described herein , including living cells which express or 
fications , chemical modifications , or a combination thereof contain such a fusion protein or fusion protein fragments , 
to the amino acid sequence of a native or previously engi - may be formulated by any of the methods known in the art . 
neered molecule . A derivative may include a mutant poly - 20 It can be typically prepared as an injectable ( e . g . subcu 
peptide with 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 - 15 , 16 - 20 , 21 - 25 , taneous , intradermal and intramuscular injection , jet injec 
or 26 - 30 additions , substitutions , post - translational modifi - tions ) or as a formulation for oral administration , intranasal 
cations , chemical modifications , or deletions . Additions or administration ( e . g . aerosol inhalation or instillation ) , topi 
substitutions also include the use of non - naturally occurring cal administration to the eye , electroporation , gene gun , 
amino acids or modified amino acids . 25 transfection , liposome - mediated delivery or combinations 
BLASTN may be used to identify a polynucleotide thereof , either as liquid solutions or suspensions . Solid 

sequence having at least 70 % , 75 % , 80 % , 85 % , 87 . 5 % , 90 % , forms suitable for solution in , or suspension in , liquid prior 
92 . 5 % , 95 % , 97 . 5 % , 98 % , 99 % sequence identity to a to injection or other administration may also be prepared . 
reference polynucleotide . A representative BLASTN setting The preparation may also be emulsified or encapsulated in 
optimized to find highly similar sequences uses an Expect 30 liposomes . Suitable excipients include but are not limited to 
Threshold of 10 and a Wordsize of 28 , max matches in query water , saline , dextrose , glycerol , ethanol , or the like and 
range of 0 , match / mismatch scores of 1 / - 2 , and linear gap combinations thereof . In a further embodiment , example 
cost . Low complexity regions may be filtered or masked . diluents include , but are not limited to , water , physiological 
Default settings of a Standard Nucleotide BLAST are saline solution , human serum albumin , oils , polyethylene 
described by and incorporated by reference to blast . ncbi . n - 35 glycols , glycerin , propylene glycol or other synthetic sol 
lm . nih . gov / _ Blast . cgi ? PROGRAM = blastn & BLAST _ vents , antibacterial agents such as benzyl alcohol , antioxi 
PROGRAMS = megaBlast & PAGE _ TYPE = Blast Search & dants such as ascorbic acid or sodium bisulfite , chelating 
SHOW _ DEFAULTS = on & LINK _ LOC = blasthome ( last agents , such as ethylene diamine - tetra - acetic acid , buffers 
accessed Feb . 4 , 2016 ) . such as acetates , citrates or phosphates and agents for 
BLASTP can be used to identify an amino acid sequence 40 adjusting osmolarity , such as sodium chloride or dextrose . In 

having at least 70 % , 75 % , 80 % , 85 % , 87 . 5 % , 90 % , 92 . 5 % , a further embodiment , example carriers include , but are not 
95 % , 97 . 5 % , 98 % , 99 % sequence identity , or similarity to a limited to , liquid carriers ( e . g . , water , saline , culture 
reference amino acid using a similarity matrix such as medium , saline , aqueous dextrose , aqueous glycols ) and 
BLOSUM45 , BLOSUM62 or BLOSUM80 where BLO - solid carriers ( e . g . , carbohydrates such as starch , glucose , 
SUM45 can be used for closely related sequences , BLO - 45 lactose , sucrose , dextrans ; anti - oxidants such as ascorbic 
SUM62 for midrange sequences , and BLOSUM80 for more acid and glutathione , hydrolyzed proteins ) . In a further 
distantly related sequences . Unless otherwise indicated a embodiment , pharmaceutically acceptable salts , include but 
similarity score will be based on use of BLOSUM62 . When are not limited to , the acid addition salts ( formed with free 
BLASTP is used , the percent similarity is based on the amino groups of the peptide ) which are formed with inor 
BLASTP positives score and the percent sequence identity 50 ganic acids ( e . g . , hydrochloric acid or phosphoric acids ) and 
is based on the BLASTP identities score . BLASTP " Iden - organic acids ( e . g . , acetic , oxalic , tartaric , or maleic acid ) . 
tities ” shows the number and fraction of total residues in the Salts formed with the free carboxyl groups may also be 
high scoring sequence pairs which are identical ; and derived from inorganic bases ( e . g . , sodium , potassium , 
BLASTP “ Positives ” shows the number and fraction of ammonium , calcium , or ferric hydroxides ) , and organic 
residues for which the alignment scores have positive values 55 bases ( e . g . , isopropylamine , trimethylamine , 2 - ethylamino 
and which are similar to each other . Amino acid sequences ethanol , histidine , and procaine ) . In a further embodiment , 
having these degrees of identity or similarity or any inter the biotherapeutic or other compositions according to the 
mediate degree of identity or similarity to the amino acid invention may contain minor amounts of auxiliary sub 
sequences disclosed herein are contemplated and encom stances such as wetting or emulsifying agents , pH buffering 
passed by this disclosure . A representative BLASTP setting 60 agents , and / or other agents , which enhance the effectiveness 
that uses an Expect Threshold of 10 , a Word Size of 3 , of the vaccine . Examples of agents which may be effective 
BLOSUM 62 as a matrix , and Gap Penalty of 11 ( Existence ) include , but are not limited to : aluminum hydroxide ; 
and 1 ( Extension ) and a conditional compositional score N - acetyl - muramyl - L - threonyl - D - isoglutamine ( thr - MDP ) ; 
matrix adjustment . Other default settings for BLASTP are N - acetyl - nor - muramyl - L - alanyl - D - isoglutamine ( CGP 
described by and incorporated by reference to the disclosure 65 11637 , referred to as nor - MDP ) ; N - acetyl muramyl - L - ala 
available at : blast . ncbi . nlm . nih . gov / _ Blast . cgi ? nyl - D - isoglutaminy 1 - L - alanine - 2 - ( 1 - 2 - dipalmitoyl - sn 
PROGRAM = blastp & PAGE _ TYPE = BlastSearch & LINK _ glycero - 3 - hydroxyphosphoryloxy ) - ethylamine ( CGP 
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19835A , referred to as MTP - PE ) ; and RIBI , which contains Type III interferon ( IFN - ̂ ) . Representative interferon poly 
three components extracted from bacteria : monophosphoryl nucleotide or amino acids sequences are described by SEQ 
lipid A , trehalose dimycolate and cell wall skeleton ( MPL + ID NOS : 23 / 24 , 49 / 50 , 53 / 54 , 57 / 58 , 61 / 62 , 65 / 66 , 71 / 72 , 
TDM + CWS ) in a 2 % squalene / Tween 80 emulsion . 75 / 76 , 79 / 80 , 83 / 84 , 87 / 88 , or 91 / 92 . 

In one or more embodiments , the biotherapeutics and 5 This term includes IFN a , b , and y interferons , amino acid 
compositions described herein may be administered prophy - sequence variants of native interferons , such as those having 
lactically ( e . g . , to prevent or ameliorate the effects of a future at least 70 , 80 , 90 , 95 , 99 % sequence identity or homology 
infection ) , therapeutically ( e . g . , to treat or to empower the to a native or previously engineered interferon or that 
immune system of an infected subject ) or both , in a manner contain 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 or more deletions , 
compatible with the dosage formulation , and in such an 10 substitutions or insertions to a native or previously engi 
amount and manner as will be prophylactically and / or neered interferon amino acid sequence , and truncated native 
therapeutically effective . or variant interferons that retain at least one functional 

In an alternative embodiment , polynucleotides encoding a activity of the native or previously - engineered interferon . 
fusion protein according to the invention may be adminis . An interferon may be obtained or derived from a human 
tered as a DNA composition which can be administered at 15 or other mammal , avian , or vertebrate , including but not 
dosages such as in the range of 0 . 05 - 3 ug / ul . Other factors limited to monkeys and other primates , mice , rats , rabbits , 
that can form the basis of what dosage range to implement horses , domestic dogs and other Canidae , domestic cats and 
include but are not limited the size of the subject , the other Felidae , pigs and other Suidae , cows and other Bovi 
particular pathogen or disease being treated and the particu - nae , cattle , sheep , goats , water buffalos , yaks , reindeer , deer , 
lar type of interferon or other biologically active molecule 20 elk , llamas , alpacas , bison , moose , camels , chamois , 
encoded . giraffes , hogs , warthogs , kudus , antelopes , gazelles , and 

A polynucleotide - based composition may be given in a wildebeests . 
single dose ; two dose schedule , for example two to eight The term “ interferon secretion sequence ” includes , but is 
weeks apart ; or a multiple dose schedule . A multiple dose not limited to , native amino acid sequences that facilitate 
schedule is one in which a primary course of administration 25 secretion of interferons , such as those described by the 
may include 1 to 10 or more separate doses , followed by amino acid sequences of SEQ ID NOS : 26 , 28 , 30 , 32 , 34 , 
other doses administered at subsequent time intervals as 36 , 38 , 40 , 42 , 44 and 46 . Other interferon secretion 
required to maintain and / or reinforce the desired response on sequences include those that are at least 70 , 80 , 90 , 95 , 99 % 
a subject ' s immune system . identical or similar to a native interferon secretion sequence 

" Gaussia luciferase ” or “ GLuc ” describes luciferases 30 which facilitate secretion of interferon or other biologically 
produced by members of the genus Gaussia , amino acid active proteins . Modified interferon secretion sequences also 
sequence variants of native Gaussia luciferases , such as include those with 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 or more amino 
those having at least 70 , 80 , 90 , 95 , 99 % sequence identity acid deletions , substitutions or insertions to a native 
or homology to a native or previously engineered Gaussia sequence . Representative polynucleotides encoding these 
luciferase or that contain 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 or more 35 secretion sequences are described by SEQ ID NOS : 25 , 27 , 
amino acid deletions , substitutions or insertions to a native 29 , 31 , 33 , 35 , 37 , 39 , 41 , 43 and 45 as well as by degenerate 
Gaussia luciferase amino acid sequence , and truncated versions of these sequences and by modified polynucleotide 
native or variant Gaussia luciferases that retain luciferase sequences that encode an interferon secretion sequence that 
activity . Gaussia luciferase or GLuc from G . princeps is is at least 70 , 80 , 90 , 95 , 99 % identical or similar to a native 
commercially available ( SEQ ID NO : 2 ) . GLuc is a 185 40 interferon secretion sequence as described herein . 
amino acid naturally secreted luciferase isolated from The term “ biologically active " or " active " molecule 
Gaussia princeps and has a higher luminescence intensity includes members of the interferon family described herein , 
than firefly or Renilla luciferases . It has been used to monitor as well as other cytokines such as members of the IL - 2 
tumor growth in vivo . family ( including IL - 4 , IL - 7 , IL - 9 , IL - 15 , IL - 21 , EPO , TPO 

“ Super - luminescent Gaussia luciferase ” or “ SGLuc " 45 and other molecules having a four alpha helix bundle ) , IL - 10 
describes amino acid sequence variants of Gaussia family ( including L - 19 , IL - 20 , IL - 22 , IL - 24 and IL - 26 ) , IL - 1 
luciferase containing an amino acid substitution at residues family ( including IL - 1 and IL - 18 ) , IL - 17 family ( including 
89 and 90 of GLuc ( SEQ ID NO : 4 ) and which exhibit a IL17A - IL17F ) and cysteine - knot family ( TNF - B1 , TNF - 22 , 
higher stability than unmodified G . princeps luciferase in TNF - 23 ) . It includes lymphokines , interleukins and 
certain cell lysis buffers . This term encompasses other 50 chemokines as well as peptide hormones such as amyline , 
luciferase variants that are at least 70 , 80 , 90 , 95 , or 99 % anti - mullerian hormone , adiponectin , adrenocorticotropic 
identical or similar to the GLuc or SGLuc of SEQ ID NO : hormone , angiotensinogen , angiotensin , antidiuretic hor 
2 or 4 , respectively , which exhibit substantially the same mone , atrial - natriuretic peptide , brain natriuretic peptide , 
properties . The addition of 30 amino acid sequence com - calcitonin , cholecystokinin , corticotropin - releasing hor 
prising the FMDV 2A translational interrupter sequence , 55 mone , cortistatin , enkephalin , endothelin , erythropoietin , 
A1D2A , to the C - terminus of GLuc or the 8990 GLuc follicle - stimulating hormone , galanin , gastric inhibitory 
mutant ( SGLuc ) did not prevent either secretion or lumi - polypeptide , gastrin , ghrelin , glucagon , glucagon - like pep 
nescence . tide - 1 , gonadotropin - releasing hormone , growth hormone 

The luciferases described herein may be expressed in a releasing hormone , hepcidin , human chorionic gonadotro 
form , or processed and expressed in a form that is capable 60 pin , human placental lactogen , growth hormone , inhibin , 
of secretion from a host cell expressing a fusion polypeptide insulin , insulin like growth factor , leptin , lipotropin , 
expressing them . luteinizing hormone , melanocyte stimulating hormone , 

The term “ interferon ” includes native or previously - en - motilin , orexin , oxytocin , pancreatic polypeptide , parathy 
gineered mammalian Type I ( IFN - a , IFN - B , IFN - € , - K , - 8 , roid hormone , pituitary adenylate cyclase - activating pep 
and - S , IFN - w and IFN - v ) , and non - mammalian interferons , 65 tide , prolactin , prolactin releasing hormone , relaxin , renin , 
such as those from birds , reptiles , amphibians , fish and other secretin , somatostatin , thrombopoietin , thyroid - stimulating 
vertebrates . It also includes Type II interferon ( IFN - y ) and hormone , thyrotropin - releasing hormone , vasoactive intes 
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tinal peptide , guanylin , and uroguanylin . Modified versions The above - mentioned polynucleotide sequence may 
of these native molecules are included , such as those that are encode fusion proteins having their various components in 
at least 70 , 80 , 90 , 95 , 99 % identical or similar to a native any order . For example , it may encode a fusion protein 
biologically active molecule and which retain at least one comprising in order from the N - terminal : a luciferase amino 
activity thereof as well as those having 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 5 acid sequence ( such as GLuc or SGLuc ) , a translation 
9 , 10 or more amino acid deletions , substitutions or inser - interrupter amino acid sequence ( such as 2A or A1D2A ) and 
tions to a native sequence . a biologically active molecule amino acid sequence ( such as 

A “ translation interrupter ” includes 2A , A1D2A , or other IFN a ) . In this embodiment the fusion polynucleotide , upon 
2A - like translational interrupters . The 2A translation inter - translation , can produce two separate proteins : the first 
rupter is well known in the art pertaining to Foot - and - mouth 10 comprising the luciferase - translation interrupter and the 
Disease Virus ( FMDV ) . Other such translational interrupters second comprising the biologically active amino acid 
from other viruses are known . Variants of such interrupters sequence , e . g . , ( SGLuc - A1D2A and IFN a ) . 
with 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 or 10 insertions , deletions or This embodiment may encode a fusion protein comprising 
substitutions of an amino acid residues that retain the ability in order from the N - terminal : a biologically active molecule 
to interrupt translation also may be used to process fusion 15 amino acid sequence ( such as IFN a ) , a translation inter 
proteins described herein . Non - limiting examples of trans - rupter amino acid sequence ( such as 2A or A1D2A ) , and a 
lation interrupter sequences or polynucleotides encoding luciferase amino acid sequence ( such as GLuc or SGLuc ) . In 
them are described by SEQ ID NOS : 5 - 14 . this embodiment , upon translation , the fusion polynucle 

A “ pharmaceutically acceptable carrier ” , “ adjuvant ” , or otide can produce two separate proteins : the first comprising 
“ excipient ” is known in the art , including , but not limited to , 20 the luciferase and the second comprising the translation 
physiological saline , mineral oil , vegetable oils , aqueous interrupter sequence and the biologically active amino acid 
carboxymethyl cellulose or polyvinylpyrrolidone . The sequence which may be expressed without an N - terminal 
skilled practitioner will recognize that such carriers should Met residue ( e . g . , IFNa - A1D2A and SGLuc A1M ) . 
be compatible with the fusion proteins or nucleic acid This embodiment it may encode a GLUCON or SGLUCON 
constructs . Phosphate buffered saline ( PBS ) is one example 25 sequence comprising in order from the N - terminal a 
of an acceptable carrier . The concentration and amount of luciferase amino acid sequence ( such as GLuc or SGLuc ) 
the proteins or nucleic acid constructs in the final compo - fused to an active domain of a biologically active protein , 
sition may vary depending upon the desired use and type of such as IFN a with its native secretion domain replaced with 
response needed , and the host animal . The fusion proteins or GLuc or SGLuc secretion sequence . No translation inter 
nucleic acid constructs should be provided in an amount 30 rupter sequence is required for this fusion protein construct 
effective to induce the preferred response as determined by which can be transported out of a host cell intact . 
routine testing . Appropriate adjuvants as known in the art 2 . The polynucleotide of embodiment 1 , wherein the at 
may also be included in the formulation . Without being least one fusion protein further comprises at least one 
limited thereto , suitable adjuvants include but are not limited promoter or other transcription regulatory element , at least 
to mineral oil , vegetable oils , alum , Freund ' s incomplete 35 one prokaryotic or eukaryotic translation initiation sequence 
adjuvant , and microparticles or nanoparticles or beads of or other translation regulatory element , at least one transla 
biocompatible matrix materials such as agar or polyacrylate . tional interrupter sequence , or at least one reporter gene 
Other known immunogenic agents used in conventional operatively linked to , or embedded within the polynucle 
vaccines for a subject may also be included in the formu - otide sequence encoding the at least one fusion protein . 
lation as well as other therapeutic agents , such as antibac - 40 3 . The polynucleotide of embodiment 1 , wherein the at 
terial or antiviral drugs . least one fusion protein further comprises at least one of a 

Additional non - limiting aspects and embodiments of the 2A , A1D2A , or other translational interrupter sequence . 
disclosure are described in the following enumerated para - 4 . The polynucleotide of embodiment 1 , wherein the at 
graphs . Some embodiments are directed to compositions least one fusion protein further comprises at least one an 
containing polynucleotides , these include , without limita - 45 Aphthovirus 2A , A1D2A , or other Aphthovirus translational 
tion , the following : interrupter sequence . Representative examples of polynucle 

1 . A polynucleotide that encodes at least one fusion otides encoding translation interrupter sequences include 
protein comprising at least one of Gaussia Luciferase those comprising SEQ ID NOS : 5 , 7 , 9 , 11 , 13 , 15 , 17 , 19 , 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or and 21 . Representative encoded amino acid sequences are 
other luciferase which , preferably , when expressed can be 50 respectively described by SEQ ID NOS : 6 , 8 , 10 , 12 , 14 , 16 , 
secreted , and at least one interferon , cytokine , enzyme , or 18 , 20 and 22 . 
other polypeptide of interest . Examples of polynucleotides 5 . The polynucleotide of embodiment 1 , wherein the at 
encoding GLuc and SGLuc include those comprising the least one fusion protein further comprises at least one of a 
sequences of SEO ID NO : 1 and SEO ID NO : 3 . Represen - foot and mouth disease virus ( FMDV ) 2A , FMDV A1D2A , 
tative luciferase sequences are described by SEQ ID NO : 2 55 or other FMDV translational interrupter sequence . 
and SEQ ID NO : 4 , respectively . The polynucleotides 6 . The polynucleotide of embodiment 1 , wherein the at 
encoding the luciferase may be directly adjoined to those least one fusion protein further comprises a A1D2A 
encoding the interferon or other polypeptide of interest or sequence engineered at the C - terminus of the at least one of 
may be separated from the sequences encoding the inter - Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia 
feron or other polypeptide of interest , for example , by an 60 luciferase ( SGLuc ) or other luciferase . 
intervening translation interruption or interrupter sequence . 7 . The polynucleotide of embodiment 1 , wherein the at 
A polynucleotide sequence encoding a luciferase may least one fusion protein further comprises a A1D2A 
replace a polynucleotide sequence encoding the N - terminal sequence engineered at the N - terminus of the at least one of 
portion of an interferon or other polypeptide of interest , for Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia 
example , it may replace a native secretion sequence or 65 luciferase ( SGLuc ) or other luciferase . 
sequence not essential for the biological activity ( or immu - 8 . The polynucleotide of embodiment 1 , wherein the at 
nogenicity ) of an interferon or other polypeptide of interest . least one fusion protein further comprises a translational 
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interrupter sequence engineered at the C - terminus of at least 18 . The vector of embodiment 14 , wherein the at least one 
one of Gaussia Luciferase ( GLuc ) , super - luminescent fusion protein further comprises at least one of a foot and 
Gaussia luciferase ( SGLuc ) or other luciferase . mouth disease virus ( FMDV ) 2A , FMDV A1D2A , or other 

9 . The polynucleotide of embodiment 1 , wherein the at FMDV translational interrupter sequence . 
least one fusion protein further comprises a translational 5 19 . The vector of embodiment 14 , wherein the at least one 
interrupter sequence engineered at the N - terminus of the at fusion protein further comprises a A1D2A sequence engi 
least one of Gaussia Luciferase ( GLuc ) , super - luminescent n eered at the C - terminus of the at least one of Gaussia 
Gaussia luciferase ( SGLuc ) or other luciferase . Luciferase ( GLuc ) , super - luminescent Gaussia luciferase 

10 . The polynucleotide of embodiment 1 , wherein the at ( SGLuc ) or other luciferase which can be secreted . 
least one fusion protein further comprises an FMDV 2A 10 20 . The vector of embodiment 14 , wherein the at least one 
sequence engineered at the C - terminus of at least one of fusion protein further comprises a A1D2A sequence engi 
Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia neered at the N - terminus of the at least one of Gaussia 
luciferase ( SGLuc ) or other luciferase . Luciferase ( GLuc ) , super - luminescent Gaussia luciferase 

11 . The polynucleotide of embodiment 1 , wherein the at ( SGLuc ) or other luciferase which can be secreted . 
least one fusion protein further comprises an FMDV 2A 15 21 . The vector of embodiment 14 , wherein the at least one 
sequence engineered at the N - terminus of the at least one of fusion protein further comprises a translational interrupter 
Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia sequence engineered at the C - terminus of the at least one of 
luciferase ( SGLuc ) or other luciferase . Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia 

12 . The polynucleotide of embodiment 1 , wherein the at luciferase ( SGLuc ) or other luciferase which can be 
least one of Gaussia Luciferase ( GLuc ) , super - luminescent 20 secreted . 
Gaussia luciferase ( SGLuc ) or other luciferase which can be 22 . The vector of embodiment 14 , wherein the at least one 
secreted does not have an N - terminal methionine residue . fusion protein further comprises a translational interrupter 

13 . The polynucleotide of embodiment 1 that encodes at sequence engineered at the N - terminus of the at least one of 
least one fusion protein comprising at least one of Gaussia Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia 
Luciferase ( GLuc ) , super - luminescent Gaussia luciferase 25 luciferase ( SGLuc ) or other luciferase which can be 
( SGLuc ) or other luciferase , and at least one interferon , secreted . 
cytokine , enzyme , or other polypeptide of interest . Repre 23 . The vector of embodiment 14 , wherein the at least one 
sentative , but not limited , polynucleotides may comprise one fusion protein further comprises an FMDV 2A sequence 
or more polynucleotide subsequences ( e . g . , encoding a engineered at the C - terminus of at least one of Gaussia 
luciferase , a secretion polypeptide , interferon or other bio - 30 Luciferase ( GLuc ) , super - luminescent Gaussia luciferase 
logically active molecule , translation terminator , translation ( SGLuc ) or other luciferase which can be secreted . 
interrupter sequence , etc . ) described in the sequence listing 2 4 . The vector of embodiment 14 , wherein the at least one 
or may comprise a fusion polynucleotide such as those fusion protein further comprises an FMDV 2A sequence 
described by SEO ID NOS : 97 - 103 and 108 - 109 . Modified engineered at the N - terminus of the at least one of Gaussia 
polynucleotides , which retain the functional properties of 35 Luciferase ( GLuc ) , super - luminescent Gaussia luciferase 
those described herein are included , such as polynucleotides ( SGLuc ) or other luciferase which can be secreted . 
that are at least 70 , 80 , 90 , 95 , or 99 % identical or similar to 25 . The vector of embodiment 14 , wherein the at least one 
those of SEQ ID NOS : 97 - 109 and which encode functional of Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia 
luciferases , translational terminators , or interferons or luciferase ( SGLuc ) or other luciferase which can be secreted 
fusions or secretable fusions thereof . The polynucleotides 40 does not have an N - terminal methionine residue . 
described herein may be incorporated into a vector , includ - 26 . The vector of embodiment 14 that expresses the at 
ing transposons , or into a host chromosome . least one engineered polypeptide of interest in a eukaryotic 
Other embodiments of the invention are directed to vec - cell . 

tors these include , without limitation , the following : 27 . The vector of embodiment 14 that expresses the at 
14 . A vector comprising the polynucleotide of embodi - 45 least one engineered polypeptide of interest in a yeast cell . 

ment 1 which encodes at least one fusion protein comprising 28 . The vector of embodiment 14 that expresses the at 
at least one of Gaussia Luciferase ( GLuc ) , super - lumines - least one engineered polypeptide of interest in a fungus cell . 
cent Gaussia luciferase ( SGLuc ) or other luciferase , pref - 29 . The vector of embodiment 14 that expresses the at 
erably , in a form which can be secreted , and at least one least one engineered polypeptide of interest in an insect cell . 
interferon , cytokine , enzyme , or other polypeptide of inter - 50 30 . The vector of embodiment 14 that expresses the at 
est . least one engineered polypeptide of interest in a vertebrate 

15 . The vector of embodiment 14 , wherein the polynucle cell . 
otide encoding the at least one fusion protein further com - 31 . The vector of embodiment 14 that expresses the at 
prises at least one promoter or other transcription regulatory least one engineered polypeptide of interest in a mammalian 
element , at least one prokaryotic or eukaryotic translation 55 cell . 
initiation sequence or other translation regulatory element , 32 . The vector of embodiment 14 that expresses the at 
at least one translational interrupter sequence , or at least one least one engineered polypeptide of interest in a prokaryotic 
reporter gene operatively linked to , or embedded within , the cell . 
polynucleotide sequence encoding the at least one fusion 33 . The vector of embodiment 14 that expresses the at 
protein . 60 least one engineered polypeptide of interest in a gram 

16 . The vector of embodiment 14 , wherein the at least one positive prokaryote . 
fusion protein further comprises at least one of a 2A , 34 . The vector of embodiment 14 that expresses the at 
A1D2A , or other translational interrupter sequence . least one engineered polypeptide of interest in a gram 

17 . The vector of embodiment 14 , wherein the at least one negative prokaryote . 
fusion protein further comprises at least one an Aphthovirus 65 35 . The vector of embodiment 14 that is a minicircle 
2A , A1D2A , or other Aphthovirus translational interrupter vector , a replication deficient adenovirus vector , a vaccinia 
sequence . virus vector , or other viral vector that expresses the at least 
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one fusion protein comprising at least one of Gaussia engineered at the N - terminus of the at least one of Gaussia 
Luciferase ( GLuc ) , super - luminescent Gaussia luciferase Luciferase ( GLuc ) , super - luminescent Gaussia luciferase 
( SGLuc ) or other luciferase which can be secreted , and at ( SGLuc ) or other luciferase which can be secreted . 
least one interferon , cytokine , enzyme or other polypeptide 48 . The host cell of embodiment 37 , wherein the at least 
of interest . 5 one of Gaussia Luciferase ( GLuc ) , super - luminescent 

36 . The vector of embodiment 14 , further comprising a Gaussia luciferase ( SGLuc ) or other luciferase which can be 
polynucleotide described by any of embodiments 1 - 13 . A secreted does not have an N - terminal methionine residue . vector includes episomes , plasmids , phage sequences , viral 49 . The host cell of embodiment 37 that is a eukaryotic sequences , transposons , and other polynucleotide constructs cell . that can transform a host cell or be expressed by a host cell . 10 50 . The host cell of embodiment 37 that is a yeast cell . Other embodiments of the invention are directed to host 51 . The host cell of embodiment 37 that is a fungus cell . cells , these include , without limitation , the following : 52 . The host cell of embodiment 37 that is an insect cell . 37 . A host cell comprising a vector of embodiment 14 , 53 . The host cell of embodiment 37 that is a vertebrate wherein the host cell expresses the at least one fusion protein 
comprising at least one of Gaussia Luciferase ( GLuc ) , 15 celo 
super - luminescent Gaussia luciferase ( SGLuc ) or other 54 . The host cell of embodiment 37 that is mammalian 
luciferase preferably in a form which can be secreted , and at cell . 
least one interferon , cytokine , enzyme or other polypeptide 55 . The host cell of embodiment 37 that is a prokaryotic 
of interest . cell . 

38 . The host cell of embodiment 37 , wherein the vector 2056 . The host cell of embodiment 37 that is a gram - positive 
comprises at least one promoter or other transcription regu - prokaryote . 
latory element , at least one prokaryotic or eukaryotic trans - 57 . The host cell of embodiment 37 that is a gram 
lation initiation sequence or other translation regulatory negative prokaryote . 
element , at least one translational interrupter sequence , or at 58 . The host cell of embodiment 37 , wherein the vector is 
least one reporter gene operatively linked to , or embedded 25 a minicircle vector , a replication deficient adenovirus vector , 
within , the polynucleotide sequence encoding the at least a vaccinia virus vector , or other viral vector that expresses 
one fusion protein . the at least one fusion protein comprising at least one of 

39 . The host cell of embodiment 37 , wherein the at least Gaussia Luciferase ( GLuc ) , super - luminescent Gaussia 
one fusion protein further comprises at least one of a 2A , luciferase ( SGLuc ) or other luciferase which can be 
A1D2A , or other translational interrupter sequence . 30 secreted , and at least one interferon , cytokine , enzyme or 

40 . The host cell of embodiment 37 , wherein the at least other polypeptide of interest . 
one fusion protein further comprises at least one of an 59 . The host cell of embodiment 37 , wherein the vector 
Aphthovirus 2A , A1D2A , or other Aphthovirus translational further comprises a polynucleotide selected from the group 
interrupter sequence . of polynucleotide sequences or vectors described by 

41 . The host cell of embodiment 37 wherein the at least 35 embodiments 1 - 36 . 
one fusion protein further comprises at least one of a foot Other embodiments of the invention are directed to poly 
and mouth disease virus ( FMDV ) 2A , FMDV A1D2A , or peptides or fusion proteins these include , without limitation , 
other FMDV translational interrupter sequence . the following : 

42 . The host cell of embodiment 37 , wherein the at least 60 . A fusion protein comprising at least one of Gaussia 
one fusion protein further comprises a A1D2A sequence 40 Luciferase ( GLuc ) , super - luminescent Gaussia luciferase 
engineered at the C - terminus of the at least one of Gaussia ( SGLuc ) or other luciferase , preferably in a form which can 
Luciferase ( GLuc ) , super - luminescent Gaussia luciferase be secreted , and at least one interferon , cytokine , enzyme or 
( SGLuc ) or other luciferase which can be secreted . other polypeptide of interest . The fusion protein may be 

43 . The host cell of embodiment 37 , wherein the at least expressed intact with the luciferase and polypeptide of 
one fusion protein further comprises a A1D2A sequence 45 interest fused together , or may be expressed , for example , 
engineered at the N - terminus of the at least one of Gaussia via translation interruption , where the fusion protein is 
Luciferase ( GLuc ) , super - luminescent Gaussia luciferase separated into at least two polypeptide components . 
( SGLuc ) or other luciferase which can be secreted . 61 . The fusion protein of embodiment 60 , which is 

44 . The host cell of embodiment 37 , wherein the at least encoded by a polynucleotide or vector further comprising at 
one fusion protein further comprises a translational inter - 50 least one promoter or other transcription regulatory element , 
rupter sequence engineered at the C - terminus of the at least at least one prokaryotic or eukaryotic translation initiation 
one of Gaussia Luciferase ( GLuc ) , super - luminescent sequence or other translation regulatory element , at least one 
Gaussia luciferase ( SGLuc ) or other luciferase which can be translational interrupter sequence , or at least one reporter 
secreted . gene operatively linked to , or embedded within , the poly 
45 . The host cell of embodiment 37 , wherein the at least 55 nucleotide sequence encoding the fusion protein . 

one fusion protein further comprises a translational inter - 62 . The fusion protein of embodiment 60 , further com 
rupter sequence engineered at the N - terminus of the at least prising at least one of a 2A , A1D2A , or other translational 
one of Gaussia Luciferase ( GLuc ) , super - luminescent interrupter sequence . 
Gaussia luciferase ( SGLuc ) or other luciferase which can be 63 . The fusion protein of embodiment 60 , further com 
secreted . 60 prising at least one of an Aphthovirus 2A , A1D2A , or other 

46 . The host cell of embodiment 37 , wherein the at least Aphthovirus translational interrupter sequence . 
one fusion protein further comprises an FMDV 2A sequence 64 . The fusion protein of embodiment 60 , further com 
engineered at the C - terminus of the at least one of Gaussia prising at least one of a foot and mouth disease virus 
Luciferase ( GLuc ) , super - luminescent Gaussia luciferase ( FMDV ) 2A , FMDV A1D2A , or other FMDV translational 
( SGLuc ) or other luciferase which can be secreted . 65 interrupter sequence . 

47 . The host cell of embodiment 37 , wherein the at least 65 . The fusion protein of embodiment 60 , further com 
one fusion protein further comprises an FMDV 2A sequence prising a A1D2A sequence engineered at the C - terminus of 

he 
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the at least one of Gaussia Luciferase ( GLuc ) , super 82 . An antigen , immunogen , or vaccine comprising the 
luminescent Gaussia luciferase ( SGLuc ) or other luciferase fusion protein of embodiment 69 and a suitable carrier , 
which can be secreted . excipient or adjuvant . 

66 . The fusion protein of embodiment 60 , further com 83 . An antigen , immunogen , or vaccine comprising the 
prising a A1D2A sequence engineered at the N - terminus of 5 fusion protein of embodiment 70 and a suitable carrier , 
the at least one of Gaussia Luciferase ( GLuc ) , super excipient or adjuvant . 
luminescent Gaussia luciferase ( SGLuc ) or other luciferase 84 . An antigen , immunogen , or vaccine comprising the 
which can be secreted . fusion protein of embodiment 71 and a suitable carrier , 

67 . The fusion protein of embodiment 60 , further com excipient or adjuvant . 
prising a translator interrupter sequence engineered at the 85 . An antigen , immunogen , or vaccine comprising the 
N - terminus of the at least one of Gaussia Luciferase ( GLuc ) , fusion protein of embodiment 72 and a suitable carrier , 
super - luminescent Gaussia luciferase ( SGLuc ) or other excipient or adjuvant . 
luciferase which can be secreted . The antigen , immunogen or vaccine described above may 
68 . The fusion protein of embodiment 60 , further com - 15 comprise an intact fusion protein or may be in the form of 

prising a translator interrupter sequence engineered at the one or more immunologically active fragments of such a 
C - terminus of the at least one of Gaussia Luciferase ( GLuc ) , fusion protein . Suitable carriers , excipients or adjuvants are 
super - luminescent Gaussia luciferase ( SGLuc ) or other known in the art and are described elsewhere herein . 
luciferase which can be secreted . Other embodiments of the invention include a method of 
69 . The fusion protein of embodiment 60 , further com - 20 making fusion protein and include , without limitation , the 

prising an FMDV 2A sequence engineered at the N - terminus following : 
of the at least one of Gaussia Luciferase ( GLuc ) , super 86 . A method for making , expressing and / or processing a 
luminescent Gaussia luciferase ( SGLuc ) or other luciferase fusion protein comprising at least one of Gaussia Luciferase 
which can be secreted . ( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 

70 . The fusion protein of embodiment 60 , further com - 25 other luciferase , preferably in a form which can be secreted , 
prising an FMDV 2A sequence engineered at the C - terminus and at least one interferon , cytokine , enzyme or other 
of the at least one of Gaussia Luciferase ( Luc ) , super polypeptide of interest , comprising culturing the host cell 
luminescent Gaussia luciferase ( SGLuc ) or other luciferase according to embodiment 37 in a suitable medium and 
which can be secreted . recovering the fusion protein . 

71 . The fusion protein of embodiment 60 , wherein the at 30 n the at 30 87 . A method for expressing and processing a fusion 
least one of Gaussia Luciferase ( GLuc ) , super - luminescent protein comprising at least one of Gaussia Luciferase 

( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or Gaussia luciferase ( SGLuc ) or other luciferase which can be other luciferase , preferably in a form which can be secreted , secreted does not have an N - terminal methionine residue . and at least one interferon , cytokine , enzyme or other 72 . The fusion protein of embodiment 60 that encoded by Y 35 polypeptide of interest , comprising culturing the host cell any of the polynucleotide or vector embodiments 1 - 36 or according to embodiment 38 in a suitable medium and 
which expressed by the host cells of any of embodiments recovering the fusion protein . 
37 - 59 . 88 . A method for expressing and processing a fusion 

Other embodiments of the invention are directed to vac - protein comprising at least one of Gaussia Luciferase 
cines , these include , without limitation , the following : 40 ( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 

73 . An antigen , immunogen , or vaccine comprising the other luciferase preferably in a form which can be secreted , 
fusion protein of embodiment 60 and a suitable carrier , and at least one interferon , cytokine , enzyme or other 
excipient or adjuvant . polypeptide of interest , comprising culturing the host cell 
74 . An antigen , immunogen , or vaccine comprising the according to embodiment 39 in a suitable medium and 

fusion protein of embodiment 61 and a suitable carrier , 45 recovering the fusion protein . 
excipient or adjuvant . 89 . A method for expressing and processing a fusion 

75 . An antigen , immunogen , or vaccine comprising the protein comprising at least one of Gaussia Luciferase 
fusion protein of embodiment 62 and a suitable carrier , ( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 
excipient or adjuvant . other luciferase preferably in a form which can be secreted , 

76 . An antigen , immunogen , or vaccine comprising the 50 and at least one interferon , cytokine , enzyme or other 
fusion protein of embodiment 63 and a suitable carrier , polypeptide of interest , comprising culturing the host cell 
excipient or adjuvant . according to embodiment 40 in a suitable medium and 

77 . An antigen , immunogen , or vaccine comprising the recovering the fusion protein . 
fusion protein of embodiment 64 and a suitable carrier , 90 . A method for expressing and processing a fusion 
excipient or adjuvant . 55 protein comprising at least one of Gaussia Luciferase 

78 . An antigen , immunogen , or vaccine comprising the ( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 
fusion protein of embodiment 65 and a suitable carrier , other luciferase preferably in a form which can be secreted , 
excipient or adjuvant . and at least one interferon , cytokine , enzyme or other 

79 . An antigen , immunogen , or vaccine comprising the polypeptide of interest , comprising culturing the host cell 
fusion protein of embodiment 66 and a suitable carrier , 60 according to embodiment 41 in a suitable medium and 
excipient or adjuvant . recovering the fusion protein . 

80 . An antigen , immunogen , or vaccine comprising the 91 . A method for expressing and processing a fusion 
fusion protein of embodiment 67 and a suitable carrier , protein comprising at least one of Gaussia Luciferase 
excipient or adjuvant . ( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 

81 . An antigen , immunogen , or vaccine comprising the 65 other luciferase preferably in a form which can be secreted , 
fusion protein of embodiment 68 and a suitable carrier , and at least one interferon , cytokine , enzyme or other 
excipient or adjuvant . polypeptide of interest , comprising culturing the host cell 

excipient antide 
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according to embodiment 42 in a suitable medium and In preferred embodiments of the method described above , 
recovering the fusion protein . the luciferase will be one that can be expressed and exported 

92 . A method for expressing and processing a fusion from the cell . Prior to export or secretion from the cell , it 
protein comprising at least one of Gaussia Luciferase may be processed , for example , by action of a translation 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 5 interruption sequence , to separate it from other sequences 
other luciferase preferably in a form which can be secreted , encoded by a fusion polynucleotide . Alternatively , if may be 
and at least one interferon , cytokine , enzyme or other exported or secreted as part of a fusion polypeptide . 
polypeptide of interest , comprising culturing the host cell Other embodiments of the invention include a method for 
according to embodiment 43 in a suitable medium and quantifying an amount of interferon , cytokine , enzyme or 
recovering the fusion protein . " other polypeptide of interest and include , without limitation , 

93 . A method for expressing and processing a fusion the following : 
protein comprising at least one of Gaussia Luciferase 100 . A method for quantifying an amount of an interferon , 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or cytokine , enzyme or other polypeptide of interest produced 
other luciferase preferably in a form which can be secreted , is in an expression system comprising : 
and at least one interferon , cytokine , enzyme or other providing the vector according to embodiment 14 ; 
polypeptide of interest , comprising culturing the host cell transforming the vector into a host cell ; 
according to embodiment 44 in a suitable medium and culturing the cells in a medium ; 
recovering the fusion protein . harvesting the medium ; and 

94 . A method for expressing and processing a fusion 20 quantifying the intensity of luminescent output in the 
protein comprising at least one of Gaussia Luciferase harvested medium , thus quantifying the amount of the 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or interferon , cytokine , enzyme or other polypeptide of interest 
other luciferase preferably in a form which can be secreted , produced in an expression system . 
and at least one interferon , cytokine , enzyme or other 101 . A method for quantifying an amount of an interferon , 
polypeptide of interest , comprising culturing the host cell 25 cytokine , enzyme or other polypeptide of interest produced 
according to embodiment 45 in a suitable medium and in an expression system comprising : 
recovering the fusion protein . providing the vector according to embodiment 15 ; 

95 . A method for expressing and processing a fusion transforming the vector into a host cell ; 
protein comprising at least one of Gaussia Luciferase culturing the cells in a medium ; 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 30 harvesting the medium ; and 
other luciferase preferably in a form which can be secreted , quantifying the intensity of luminescent output in the 
and at least one interferon , cytokine , enzyme or other harvested medium , thus quantifying the amount of the 
polypeptide of interest , comprising culturing the host cell interferon , cytokine , enzyme or other polypeptide of interest 
according to embodiment 46 in a suitable medium and produced in an expression system . 
recovering the fusion protein . 35 102 . A method for quantifying an amount of an interferon , 

96 . A method for expressing and processing a fusion cytokine , enzyme or other polypeptide of interest produced 
protein comprising at least one of Gaussia Luciferase in an expression system comprising : 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or providing the vector according to embodiment 16 ; 
other luciferase preferably in a form which can be secreted , transforming the vector into a host cell ; 
and at least one interferon , cytokine , enzyme or other 40 culturing the cells in a medium ; 
polypeptide of interest , comprising culturing the host cell harvesting the medium ; and 
according to embodiment 47 in a suitable medium and quantifying the intensity of luminescent output in the 
recovering the fusion protein . harvested medium , thus quantifying the amount of the 

97 . A method for expressing and processing a fusion interferon , cytokine , enzyme or other polypeptide of interest 
protein comprising at least one of Gaussia Luciferase 45 produced in an expression system . 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or 103 . A method for quantifying an amount of an interferon , 
other luciferase preferably in a form which can be secreted , cytokine , enzyme or other polypeptide of interest produced 
and at least one interferon , cytokine , enzyme or other in an expression system comprising : 
polypeptide of interest , comprising culturing the host cell providing the vector according to embodiment 17 ; 
according to any of embodiments 48 - 57 in a suitable 50 transforming the vector into a host cell ; 
medium and recovering the fusion protein . culturing the cells in a medium ; 

98 . A method for expressing and processing a fusion harvesting the medium ; and 
protein comprising at least one of Gaussia Luciferase quantifying the intensity of luminescent output in the 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or harvested medium , thus quantifying the amount of the 
other luciferase preferably in a form which can be secreted , 55 interferon , cytokine , enzyme or other polypeptide of interest 
and at least one interferon , cytokine , enzyme or other produced in an expression system . 
polypeptide of interest , comprising culturing the host cell 104 . A method for quantifying an amount of an interferon , 
according to embodiment 58 in a suitable medium and cytokine , enzyme or other polypeptide of interest produced 
recovering the fusion protein . in an expression system comprising : 

99 . A method for expressing and processing a fusion 60 providing the vector according to embodiment 18 ; 
protein comprising at least one of Gaussia Luciferase transforming the vector into a host cell ; 
( GLuc ) , super - luminescent Gaussia luciferase ( SGLuc ) or culturing the cells in a medium ; 
other luciferase preferably in a form which can be secreted , harvesting the medium ; and 
and at least one interferon , cytokine , enzyme or other quantifying the intensity of luminescent output in the 
polypeptide of interest , comprising culturing the host cell 65 harvested medium , thus quantifying the amount of the 
according to embodiment 59 in a suitable medium and interferon , cytokine , enzyme or other polypeptide of interest 
recovering the fusion protein . produced in an expression system . 
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105 . A method for quantifying an amount of an interferon , transforming the vector into a host cell ; 
cytokine , enzyme or other polypeptide of interest produced culturing the cells in a medium ; 
in an expression system comprising : harvesting the medium ; and 

providing the vector according to embodiment 19 ; quantifying the intensity of luminescent output in the 
transforming the vector into a host cell ; 5 harvested medium , thus quantifying the amount of the 
culturing the cells in a medium ; interferon , cytokine , enzyme or other polypeptide of interest 
harvesting the medium ; and produced in an expression system . 
quantifying the intensity of luminescent output in the 112 . A method for quantifying an amount of an interferon , 

harvested medium , thus quantifying the amount of the cytokine , enzyme or other polypeptide of interest produced 
interferon , cytokine , enzyme or other polypeptide of interest 10 in an expression system comprising : 
produced in an expression system . providing the vector according to embodiment 35 ; 

106 . A method for quantifying an amount of an interferon , transforming the vector into a host cell ; 
cytokine , enzyme or other polypeptide of interest produced culturing the cells in a medium ; 
in an expression system comprising : harvesting the medium ; and 

providing the vector according to embodiment 20 ; 15 quantifying the intensity of luminescent output in the 
transforming the vector into a host cell ; harvested medium , thus quantifying the amount of the 
culturing the cells in a medium ; interferon , cytokine , enzyme or other polypeptide of interest 
harvesting the medium ; and produced in an expression system . 
quantifying the intensity of luminescent output in the 113 . A method for quantifying an amount of an interferon , 

harvested medium , thus quantifying the amount of the 20 cytokine , enzyme or other polypeptide of interest produced 
interferon , cytokine , enzyme or other polypeptide of interest in an expression system comprising : 
produced in an expression system . providing the vector according to embodiment 36 ; 

107 . A method for quantifying an amount of an interferon , transforming the vector into a host cell ; 
cytokine , enzyme or other polypeptide of interest produced culturing the cells in a medium ; 
in an expression system comprising : harvesting the medium ; and 

providing the vector according to embodiment 21 ; quantifying the intensity of luminescent output in the 
transforming the vector into a host cell ; harvested medium , thus quantifying the amount of the 
culturing the cells in a medium ; interferon , cytokine , enzyme or other polypeptide of interest 
harvesting the medium ; and produced in an expression system . 
quantifying the intensity of luminescent output in the 30 In the methods described above the intensity of the 

harvested medium , thus quantifying the amount of the luminescent output in the harvested medium is usually 
interferon , cytokine , enzyme or other polypeptide of interest measured . This luminescent output may be correlated to the 
produced in an expression system . amount of luciferase or fusion protein containing luciferase 

108 . A method for quantifying an amount of an interferon , in the medium and used to quantify expression or activity of 
cytokine , enzyme or other polypeptide of interest produced 35 a biological molecule . However , in some embodiments , the 
in an expression system comprising : luminescent intensity of cells separated from the harvested 
providing the vector according to embodiment 22 ; medium may be measured , or measurements may be taken 
transforming the vector into a host cell ; for a combination of both cells and medium or for each 
culturing the cells in a medium ; separately . In other embodiments , the harvested medium or 
harvesting the medium ; and 40 cells may be further processed , diluted , or purified prior to 
quantifying the intensity of luminescent output . detection of luminescence . This method may be practiced in 
109 . A method for quantifying an amount of an interferon , conjunction with conventional methods for determining the 

cytokine , enzyme or other polypeptide of interest produced presence , activity or quantity of a biologically active mol 
in an expression system comprising : ecule , such as antibody - based methods , as described herein . 

providing the vector according to embodiment 23 ; 45 Luminescence may be detected or quantified by equipment 
transforming the vector into a host cell ; or methods known in the art , for example , spectrophoto 
culturing the cells in a medium ; metrically . 
harvesting the medium ; and Other embodiments of the invention include a method for 
quantifying the intensity of luminescent output in the quantifying a concentration of interferon , cytokine , enzyme 

harvested medium , thus quantifying the amount of the 50 or other polypeptide of interest and include , without limi 
interferon , cytokine , enzyme or other polypeptide of interest tation , the following : 
produced in an expression system . 114 . A method for quantifying a concentration of an 

110 . A method for quantifying an amount of an interferon , interferon , cytokine , enzyme or other polypeptide of interest 
cytokine , enzyme or other polypeptide of interest produced produced in an expression system comprising : 
in an expression system comprising : providing the vector according to embodiment 14 ; 
providing the vector according to embodiment 24 ; transforming the vector into a host cell ; 
transforming the vector into a host cell ; culturing the cells in a medium ; 
culturing the cells in a medium ; harvesting the medium ; and 
harvesting the medium ; and quantifying the intensity of luminescent output in the 
quantifying the intensity of luminescent output in the 60 harvested medium , thus quantifying the concentration of the 

harvested medium , thus quantifying the amount of the interferon , cytokine , enzyme or other polypeptide of interest 
interferon , cytokine , enzyme or other polypeptide of interest produced in an expression system . 
produced in an expression system . 115 . A method for quantifying a concentration of an 

111 . A method for quantifying an amount of an interferon , interferon , cytokine , enzyme or other polypeptide of interest 
cytokine , enzyme or other polypeptide of interest produced 65 produced in an expression system comprising : 
in an expression system comprising : providing the vector according to embodiment 15 , 

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

55 
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culturing the cells in a medium ; providing the vector according to embodiment 17 ; 
harvesting the medium ; and transforming the vector into a host cell ; 
quantifying the intensity of luminescent output in the culturing the cells in a medium ; and 

harvested medium , thus quantifying the concentration of the recovering the secretable fusion protein from the medium . 
interferon , cytokine , enzyme or other polypeptide of interest 5 122 . A method for facilitating secretion of a fusion protein 
produced in an expression system . from a host cell comprising : 

116 . A method for quantifying a concentration of an providing the vector according to embodiment 18 ; 
interferon , cytokine , enzyme produced in an expression transforming the vector into a host cell ; 
system comprising : culturing the cells in a medium ; and 

providing the vector according to embodiment 16 , recovering the secretable fusion protein from the medium . 
transforming the vector into a host cell ; 123 . A method for facilitating secretion of a fusion protein 
culturing the cells in a medium ; from a host cell comprising : 
harvesting the medium ; and providing the vector according to embodiment 19 ; 
quantifying the intensity of luminescent output in the transforming the vector into a host cell ; 

harvested medium , thus quantifying the concentration of the 15 culturing the cells in a medium ; and 
interferon , cytokine , enzyme or other polypeptide of interest recovering the secretable fusion protein from the medium . 
produced in an expression system . 124 . A method for facilitating secretion of a fusion protein 

117 . A method for quantifying a concentration of an from a host cell comprising : 
interferon , cytokine , enzyme or other polypeptide of interest providing the vector according to embodiment 20 ; 
produced in an expression system comprising : 20 transforming the vector into a host cell ; 

providing the vector according to any one embodiments culturing the cells in a medium ; and 
17 - 36 , recovering the secretable fusion protein from the medium . 

transforming the vector into a host cell ; 125 . A method for facilitating secretion of a fusion protein 
culturing the cells in a medium ; from a host cell comprising : 
harvesting the medium ; and providing the vector according to embodiment 21 ; 
quantifying the intensity of luminescent output . transforming the vector into a host cell ; 
In the methods described above the intensity of the culturing the cells in a medium ; and 

luminescent output in the harvested medium is usually recovering the secretable fusion protein from the medium . 
measured . This luminescent output may be correlated to the 126 . A method for facilitating secretion of a fusion protein 
concentration of luciferase or fusion protein containing 30 from a host cell comprising : 
luciferase in the medium and used to quantify expression or providing the vector according to embodiment 22 ; 
activity of a biological molecule . However , in some embodi transforming the vector into a host cell ; 
ments , the luminescent intensity of cells separated from the culturing the cells in a medium ; and 
harvested medium may be measured , or measurements may recovering the secretable fusion protein from the medium . 
be taken for a combination of both cells and medium or for 35 127 . A method for facilitating secretion of a fusion protein 
each separately . In other embodiments , the harvested from a host cell comprising : 
medium or cells may be further processed , diluted , or providing the vector according to embodiment 23 ; 
purified prior to detection of luminescence . This method transforming the vector into a host cell ; 
may be practiced in conjunction with conventional methods culturing the cells in a medium ; and 
for determining the presence , activity or quantity of a 40 recovering the secretable fusion protein from the medium . 
biologically active molecule , such as antibody - based meth 128 . A method for facilitating secretion of a fusion protein 
ods , as described herein . Luminescence may be detected or from a host cell comprising : 
quantified by equipment or methods known in the art , for providing the vector according to embodiment 24 ; 
example , spectrophotometrically . transforming the vector into a host cell ; 

Other embodiments of the invention include a method for 45 culturing the cells in a medium ; and 
facilitating secretion of a fusion protein and include , without recovering the secretable fusion protein from the medium . 
limitation , the following : 129 . A method for facilitating secretion of a fusion protein 

118 . A method for facilitating secretion of a fusion protein from a host cell comprising : 
from a host cell comprising : providing the vector according to any one of embodi 

providing the vector according to embodiment 14 ; 50 ments 25 - 34 ; 
transforming the vector into a host cell ; transforming the vector into a host cell ; 
culturing the cells in a medium ; and culturing the cells in a medium ; and 
recovering the secretable fusion protein from the medium . recovering the secretable fusion protein from the medium . 
119 . A method for facilitating secretion of a fusion protein 130 . A method for facilitating secretion of a fusion protein 

from a host cell comprising : 55 from a host cell comprising : 
providing the vector according to embodiment 15 ; providing the vector according to embodiment 35 ; 
transforming the vector into a host cell ; transforming the vector into a host cell ; 
culturing the cells in a medium ; and culturing the cells in a medium ; and 
recovering the secretable fusion protein from the medium . recovering the secretable fusion protein from the medium . 
120 . A method for facilitating secretion of a fusion protein 60 131 . A method for facilitating secretion of a fusion protein 

from a host cell comprising : from a host cell comprising : 
providing the vector according to embodiment 16 ; providing the vector according to embodiment 36 ; 
transforming the vector into a host cell ; transforming the vector into a host cell ; 
culturing the cells in a medium ; and culturing the cells in a medium ; and 
recovering the secretable fusion protein from the medium . 65 recovering the secretable fusion protein from the medium . 
121 . A method for facilitating secretion of a fusion protein Recovery of a fusion protein includes concentration , 

from a host cell comprising : purification , and / or isolation from other polypeptide com 
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ponents or nonpolypeptide components of a medium , cells detecting or quantifying the intensity of luminescent 
or cell lysate . Examples of recovery methods include chro - output in the sample thereby determining an amount of a 
matographic isolation or separation of a fusion protein , biotherapeutic peptide in the subject . 
affinity purification using antibodies or ligands that bind to 137 . A method for measuring an amount of a biothera 
epitopes of tags in a target fusion protein , PAGE , isoelectric 5 peutic peptide in a subject in need thereof comprising : 
focusing , or dialysis and concentration . A recovered fusion providing the vector according to embodiment 19 ; 
protein may be purified to homogeneity or to represent 10 , transforming the vector into the subject ; 
20 , 30 , 40 , 50 , 60 , 70 , 80 , 90 , 95 , 99 % by mass of the protein recovering from the subject a sample of biological mate 
content ( or the solid , nonaqueous content ) in a recovered rial , such as blood , serum , plasma , CSF , or urine , containing 
fusion protein composition . 10 a fusion protein comprising a biotherapeutic peptide and a 
Other embodiments of the invention include a method for luciferase , or a luciferase expressed by the vector ; and 

measuring an amount of a biotherapeutic peptide in a subject detecting or quantifying the intensity of luminescent 
and include , without limitation , the following : output in the sample thereby determining an amount of a 

132 . A method for measuring an amount of a biothera - 16 biotherapeutic peptide in the subject . 
peutic peptide ( or biotherapeutic polypeptide ) in a subject in 138 . A method for measuring an amount of a biothera 
need thereof comprising : peutic peptide in a subject in need thereof comprising : 

providing the vector according to embodiment 14 ; providing the vector according to embodiment 20 ; 
transforming the vector into the subject ; transforming the vector into the subject ; 
recovering from the subject a sample of biological mate - 20 recovering from the subject a sample of biological mate 

rial , such as blood , serum , plasma , CSF , or urine , containing rial , such as blood , serum , plasma , CSF , or urine , containing 
a fusion protein comprising a biotherapeutic peptide and a a fusion protein comprising a biotherapeutic peptide and a 
luciferase , or a luciferase expressed by the vector ; and luciferase , or a luciferase expressed by the vector , and 

detecting or quantifying the intensity of luminescent detecting or quantifying the intensity of luminescent 
output in the sample thereby determining an amount of a 25 output in the sample thereby determining an amount of a 
biotherapeutic peptide in the subject . biotherapeutic peptide in the subject . 

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

providing the vector according to embodiment 15 ; providing the vector according to embodiment 21 ; 
transforming the vector into the subject ; 30 transforming the vector into the subject ; 
recovering from the subject a sample of biological mate - recovering from the subject a sample of biological mate 

rial , such as blood , serum , plasma , CSF , or urine , containing rial , such as blood , serum , plasma , CSF , or urine , containing 
a fusion protein comprising a biotherapeutic peptide and a a fusion protein comprising a biotherapeutic peptide and a 
luciferase , or a luciferase expressed by the vector ; and luciferase , or a luciferase expressed by the vector ; and 

detecting or quantifying the intensity of luminescent 35 detecting or quantifying the intensity of luminescent 
output in the sample thereby determining an amount of a output in the sample thereby determining an amount of a 
biotherapeutic peptide in the subject . biotherapeutic peptide in the subject . 

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

providing the vector according to embodiment 16 ; 40 providing the vector according to embodiment 22 ; 
transforming the vector into the subject ; transforming the vector into the subject ; 
recovering from the subject a sample of biological mate - recovering from the subject a sample of biological mate 

rial , such as blood , serum , plasma , CSF , or urine , containing rial , such as blood , serum , plasma , CSF , or urine , containing 
a fusion protein comprising a biotherapeutic peptide and a a fusion protein comprising a biotherapeutic peptide and a 
luciferase , or a luciferase expressed by the vector ; and 45 luciferase , or a luciferase expressed by the vector , and 

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

135 . A method for measuring an amount of a biothera - 141 . A method for measuring an amount of a biothera 
peutic peptide in a subject in need thereof comprising : 50 peutic peptide in a subject in need thereof comprising : 

providing the vector according to embodiment 17 ; providing the vector according to embodiment 23 ; 
transforming the vector into the subject ; transforming the vector into the subject ; 
recovering from the subject a sample of biological mate - recovering from the subject a sample of biological mate 

rial , such as blood , serum , plasma , CSF , or urine , containing rial , such as blood , serum , plasma , CSF , or urine , containing 
a fusion protein comprising a biotherapeutic peptide and a 55 a fusion protein comprising a biotherapeutic peptide and a 
luciferase , or a luciferase expressed by the vector ; and luciferase , or a luciferase expressed by the vector ; and 

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

136 . A method for measuring an amount of a biothera - 60 142 . A method for measuring an amount of a biothera 
peutic peptide in a subject in need thereof comprising : peutic peptide in a subject in need thereof comprising : 

providing the vector according to embodiment 18 ; providing the vector according to embodiment 24 ; 
transforming the vector into the subject ; transforming the vector into the subject ; 
recovering from the subject a sample of biological mate - recovering from the subject a sample of biological mate 

rial , such as blood , serum , plasma , CSF , or urine , containing 65 rial , such as blood , serum , plasma , CSF , or urine , containing 
a fusion protein comprising a biotherapeutic peptide and a a fusion protein comprising a biotherapeutic peptide and a 
luciferase , or a luciferase expressed by the vector ; and luciferase , or a luciferase expressed by the vector ; and 
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detecting or quantifying the intensity of luminescent detecting or quantifying the intensity of luminescent 
output in the sample thereby determining an amount of a output in the sample thereby certifying expression of the 
biotherapeutic peptide in the subject . vaccine peptide or polypeptide in the host organism . 

143 . A method for measuring an amount of a biothera - 147 . A method for certifying vaccine expression in vivo 
peutic peptide in a subject in need thereof comprising : 5 comprising : 

providing the vector according to any of embodiments providing the vector according to embodiment 15 ; 
25 - 34 ; transforming the vector into a host organism ; 

transforming the vector into the subject ; recovering from the host organism a sample of biological 
material , such as blood , serum , plasma , CSF , or urine , recovering from the subject a sample of biological mate 

rial , such as blood , serum , plasma , CSF , or urine , containing 10 containing a fusion protein comprising a vaccine peptide ( or 
a fusion protein comprising a biotherapeutic peptide and a polypeptide ) and a luciferase , or a luciferase expressed by 

the vector ; and luciferase , or a luciferase expressed by the vector ; and detecting or quantifying the intensity of luminescent detecting or quantifying the intensity of luminescent output in the sample thereby certifying expression of the 
output in the sample thereby determining an amount of a 15 vaccine peptide or polypeptide in the host organism . 
biotherapeutic peptide in the subject . 148 . A method for certifying vaccine expression in vivo 

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 16 ; 

providing the vector according to embodiment 35 ; transforming the vector into a host organism ; 
transforming the vector into the subject ; 20 recovering from the host organism a sample of biological 
recovering from the subject a sample of biological mate - material , such as blood , serum , plasma , CSF , or urine , 

rial , such as blood , serum , plasma , CSF , or urine , containing containing a fusion protein comprising a vaccine peptide ( or 
a fusion protein comprising a biotherapeutic peptide and a polypeptide ) and a luciferase , or a luciferase expressed by 
luciferase , or a luciferase expressed by the vector ; and the vector ; and 

detecting or quantifying the intensity of luminescent 25 detecting or quantifying the intensity of luminescent 
output in the sample thereby determining an amount of a output in the sample thereby certifying expression of the 
biotherapeutic peptide in the subject . vaccine peptide or polypeptide in the host organism . 

145 . A method for measuring an amount of a biothera 149 . A method for certifying vaccine expression in vivo 
peutic peptide in a subject in need thereof comprising : comprising : 

providing the vector according to embodiment 36 ; 30 providing the vector according to embodiment 17 ; 
transforming the vector into the subject ; transforming the vector into a host organism ; 
recovering from the subject a sample of biological mate recovering from the host organism a sample of biological 

material , such as blood , serum , plasma , CSF , or urine , rial , such as blood , serum , plasma , CSF , or urine , containing containing a fusion protein comprising a vaccine peptide ( or 
a rusion protein , comprising a bioterapeutic peptide and a 35 polypeptide ) and a luciferase , or a luciferase expressed by luciferase , or a luciferase expressed by the vector ; and the vector ; and detecting or quantifying the intensity of luminescent detecting or quantifying the intensity of luminescent 
output in the sample thereby determining an amount of a output in the sample thereby certifying expression of the 
biotherapeutic peptide in the subject . vaccine peptide or polypeptide in the host organism . 

Recovery of a fusion protein comprising a biotherapeutic 40 150 . A method for certifying vaccine expression in vivo 
peptide or polypeptide includes concentration , dilution , comprising : 
purification , and / or isolation from other polypeptide com providing the vector according to embodiment 18 ; 
ponents or nonpolypeptide components of a medium , cells transforming the vector into a host organism ; 
or cell lysate . Examples of recovery methods include chro recovering from the host organism a sample of biological 
matographic isolation or separation of a fusion protein , 45 material , such as blood , serum , plasma , CSF , or urine , 
affinity purification using antibodies or ligands that bind to containing a fusion protein comprising a vaccine peptide ( or 
epitopes of tags in a target fusion protein , PAGE , isoelectric polypeptide ) and a luciferase , or a luciferase expressed by 
focusing , or dialysis and concentration . In some embodi - the vector ; and 
ments luminescence may be determined directly from a detecting or quantifying the intensity of luminescent 
biological sample or a diluted biological sample . A recov - 50 output in the sample thereby certifying expression of the 
ered biotherapeutic peptide or polypeptide may be purified vaccine peptide or polypeptide in the host organism . 
to homogeneity or to represent 10 , 20 , 30 , 40 , 50 , 60 , 70 , 80 , 151 . A method for certifying vaccine expression in vivo 
90 , 95 , 99 % by mass of the protein content ( or the solid , comprising : 
nonaqueous content ) in a recovered fusion protein compo providing the vector according to embodiment 19 ; 
sition . 55 transforming the vector into a host organism ; 

Other embodiments of the invention include a method for recovering from the host organism a sample of biological 
certifying expression of a polypeptide vaccine in a subject material , such as blood , serum , plasma , CSF , or urine , 
and include , without limitation , the following : containing a fusion protein comprising a vaccine peptide ( or 

146 . A method for certifying vaccine expression in vivo polypeptide ) and a luciferase , or a luciferase expressed by 
comprising : 60 the vector ; and 

providing the vector according to embodiment 14 ; detecting or quantifying the intensity of luminescent 
transforming the vector into a host organism ; output in the sample thereby certifying expression of the 
recovering from the host organism a sample of biological vaccine peptide or polypeptide in the host organism . 

material , such as blood , serum , plasma , CSF , or urine , 152 . A method for certifying vaccine expression in vivo 
containing a fusion protein comprising a vaccine peptide ( or 65 comprising : 
polypeptide ) and a luciferase , or a luciferase expressed by providing the vector according to embodiment 20 ; 
the vector ; and transforming the vector into a host organism ; 
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recovering from the host organism a sample of biological detecting or quantifying the intensity of luminescent 
material , such as blood , serum , plasma , CSF , or urine , output in the sample thereby certifying expression of the 
containing a fusion protein comprising a vaccine peptide ( or vaccine peptide or polypeptide in the host organism . 
polypeptide ) and a luciferase , or a luciferase expressed by 158 . A method for certifying vaccine expression in vivo 
the vector ; and 5 comprising : 

detecting or quantifying the intensity of luminescent providing the vector according to embodiment 35 ; 
output in the sample thereby certifying expression of the transforming the vector into a host organism ; 
vaccine peptide or polypeptide in the host organism . recovering from the host organism a sample of biological 

material , such as blood , serum , plasma , CSF , or urine , 153 . A method for certifying vaccine expression in vivo 10 containing a fusion protein comprising a vaccine peptide ( or comprising : 
providing the vector according to embodiment 21 ; polypeptide ) and a luciferase , or a luciferase expressed by 

the vector , and transforming the vector into a host organism ; detecting or quantifying the intensity of luminescent recovering from the host organism a sample of biological output in the sample thereby certifying expression of the 
material , such as blood , serum , plasma , CSF , or urine , 15 vacci urine , 15 vaccine peptide or polypeptide in the host organism . containing a fusion protein comprising a vaccine peptide ( or 159 . A method for certifying vaccine expression in vivo 
polypeptide ) and a luciferase , or a luciferase expressed by comprising : 
the vector ; and providing the vector according to embodiment 36 ; 

detecting or quantifying the intensity of luminescent transforming the vector into a host organism ; 
output in the sample thereby certifying expression of the 20 recovering from the host organism a sample of biological 
vaccine peptide or polypeptide in the host organism . material , such as blood , serum , plasma , CSF , or urine , 

154 . A method for certifying vaccine expression in vivo containing a fusion protein comprising a vaccine peptide ( or 
comprising : polypeptide ) and a luciferase , or a luciferase expressed by 

providing the vector according to embodiment 22 ; the vector ; and 
transforming the vector into a host organism ; 25 detecting or quantifying the intensity of luminescent 
recovering from the host organism a sample of biological output in the sample thereby certifying expression of the 

material , such as blood , serum , plasma , CSF , or urine , vaccine peptide or polypeptide in the host organism . 
containing a fusion protein comprising a vaccine peptide ( or Recovery of a fusion protein comprising a vaccine peptide 
polypeptide ) and a luciferase , or a luciferase expressed by or polypeptide includes concentration , dilution , purification , 

30 and / or isolation from other polypeptide components or non the vector ; and polypeptide components of a medium , cells or cell lysate . detecting or quantifying the intensity of luminescent Examples of recovery methods include chromatographic output in the sample thereby certifying expression of the isolation or separation of a fusion protein , affinity purifica vaccine peptide or polypeptide in the host organism . tion using antibodies or ligands that bind to epitopes of tags 
155 . A method for certifying vaccine expression in vivo 35 in a target fusion protein , PAGE , isoelectric focusing , or 

comprising : dialysis and concentration . In some embodiments lumines providing the vector according to embodiment 23 ; cence may be determined directly from a biological sample 
transforming the vector into a host organism ; or a diluted biological sample . In the methods above , 
recovering from the host organism a sample of biological vaccine expression may be formally certified such as by a 

material , such as blood , serum , plasma , CSF , or urine , 40 formal medical or scientific statement , attestation , logs or 
containing a fusion protein comprising a vaccine peptide ( or other records or less formally detected , determined , or 
polypeptide ) and a luciferase , or a luciferase expressed by recorded , for example in a laboratory notebook or work 
the vector ; and book , photo , audio / visual recording , or other record . 

detecting or quantifying the intensity of luminescent Other embodiments of the invention include a pharma 
output in the sample thereby certifying expression of the 45 ceutical composition containing a fusion protein and 
vaccine peptide or polypeptide in the host organism . include , without limitation , the following : 

156 . A method for certifying vaccine expression in vivo 160 . A pharmaceutical composition comprising the fusion 
comprising : protein of embodiment 60 and at least one pharmaceutically 

providing the vector according to embodiment 24 ; acceptable carrier , adjuvant , or excipient . 
transforming the vector into a host organism ; 50 161 . A pharmaceutical composition comprising the fusion 
recovering from the host organism a sample of biological protein of embodiment 61 and at least one pharmaceutically 

material , such as blood , serum , plasma , CSF , or urine , acceptable carrier , adjuvant , or excipient . 
containing a fusion protein comprising a vaccine peptide ( or 162 . A pharmaceutical composition comprising the fusion 
polypeptide ) and a luciferase , or a luciferase expressed by protein of embodiment 62 and at least one pharmaceutically 
the vector ; and 55 acceptable carrier , adjuvant , or excipient . 

detecting or quantifying the intensity of luminescent 163 . A pharmaceutical composition comprising the fusion 
output in the sample thereby certifying expression of the protein of embodiment 63 and at least one pharmaceutically 
vaccine peptide or polypeptide in the host organism . acceptable carrier , adjuvant , or excipient . 

157 . A method for certifying vaccine expression in vivo 164 . A pharmaceutical composition comprising the fusion 
comprising : 60 protein of embodiment 64 and at least one pharmaceutically 

providing the vector according to embodiment 25 - 34 ; acceptable carrier , adjuvant , or excipient . 
transforming the vector into a host organism ; 165 . A pharmaceutical composition comprising the fusion 
recovering from the host organism a sample of biological protein of embodiment 65 and at least one pharmaceutically 

material , such as blood , serum , plasma , CSF , or urine , acceptable carrier , adjuvant , or excipient . 
containing a fusion protein comprising a vaccine peptide ( or 65 166 . A pharmaceutical composition comprising the fusion 
polypeptide ) and a luciferase , or a luciferase expressed by protein of embodiment 66 and at least one pharmaceutically 
the vector ; and acceptable carrier , adjuvant , or excipient . 
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167 . A pharmaceutical composition comprising the fusion Other embodiments of the invention include a method of 
protein of embodiment 67 and at least one pharmaceutically treating a subject and include , without limitation , the fol 
acceptable carrier , adjuvant , or excipient . lowing : 

168 . A pharmaceutical composition comprising the fusion 186 . A method for treating Foot - and - Mouth Disease com 
protein of embodiment 68 and at least one pharmaceutically 5 prising administering the composition according to embodi 
acceptable carrier , adjuvant , or excipient . ment 160 to a subject in need thereof . 169 . A pharmaceutical composition comprising the fusion 187 . A method for treating Foot - and - Mouth Disease com 
protein of embodiment 69 and at least one pharmaceutically prising administering the composition according to embodi 
acceptable carrier , adjuvant , or excipient . ment 161 to a subject in need thereof . 170 . A pharmaceutical composition comprising the fusion 10 
protein of embodiment 70 and at least one pharmaceutically 188 . A method for treating Foot - and - Mouth Disease com 

prising administering the composition according to embodi acceptable carrier , adjuvant , or excipient . 
171 . A pharmaceutical composition comprising the fusion ment 162 to a subject in need thereof . 

189 . Amethod for treating Foot - and - Mouth Disease com protein of embodiment 71 and at least one pharmaceutically 
acceptable carrier , adjuvant , or excipient . 15 prising administering the composition according to embodi 

172 . A pharmaceutical composition comprising the fusion ment 163 to a subject in need thereof . 
protein of embodiment 72 and at least one pharmaceutically 190 . A method for treating Foot - and - Mouth Disease com 
acceptable carrier , adjuvant , or excipient prising administering the composition according to embodi 

Other embodiments of the invention include a biothera ment 164 to a subject in need thereof . 
peutic comprising a fusion protein and include , without 20 191 . A method for treating Foot - and - Mouth Disease com 
limitation , the following : prising administering the composition according to embodi 

173 . A biotherapeutic comprising the fusion protein of ment 165 to a subject in need thereof . 
embodiment 60 and a suitable carrier , excipient or adjuvant . 192 . A method for treating Foot - and - Mouth Disease com 

174 . A biotherapeutic comprising the fusion protein of prising administering the composition according to embodi 
embodiment 61 and a suitable carrier , excipient or adjuvant . 25 ment 166 to a subject in need thereof . 

175 . A biotherapeutic comprising the fusion protein of 193 . A method for treating Foot - and - Mouth Disease com 
embodiment 62 and a suitable carrier , excipient or adjuvant . prising administering the composition according to embodi 

176 . A biotherapeutic comprising the fusion protein of ment 167 to a subject in need thereof . 
embodiment 63 and a suitable carrier , excipient or adjuvant . 194 . A method for treating Foot - and - Mouth Disease com 

177 . A biotherapeutic comprising the fusion protein of 30 prising administering the composition according to embodi 
embodiment 64 and a suitable carrier , excipient or adjuvant . ment 168 to a subject in need thereof . 

178 . A biotherapeutic comprising the fusion protein of 195 . A method for treating Foot - and - Mouth Disease com 
embodiment 65 and a suitable carrier , excipient or adjuvant . prising administering the composition according to embodi 

179 . A biotherapeutic comprising the fusion protein of ment 169 to a subject in need thereof . 
embodiment 66 and a suitable carrier , excipient or adjuvant . 35 196 . A method for treating Foot - and - Mouth Disease com 

180 . A biotherapeutic comprising the fusion protein of prising administering the composition according to embodi 
embodiment 67 and a suitable carrier , excipient or adjuvant . ment 170 to a subject in need thereof . 

181 . A biotherapeutic comprising the fusion protein of 197 . A method for treating Foot - and - Mouth Disease com 
embodiment 68 and a suitable carrier , excipient or adjuvant . prising administering the composition according to embodi 

182 . A biotherapeutic comprising the fusion protein of 40 ment 171 to a subject in need thereof . 
embodiment 69 and a suitable carrier , excipient or adjuvant . 198 . A method for treating Foot - and - Mouth Disease com 

183 . A biotherapeutic comprising the fusion protein of prising administering the composition according to embodi 
embodiment 70 and a suitable carrier , excipient or adjuvant . ment 172 to a subject in need thereof . 

184 . A biotherapeutic comprising the fusion protein of 199 . A method for treating malignant melanoma compris 
embodiment 71 and a suitable carrier , excipient or adjuvant . 45 ing administering the composition according to embodiment 

185 . A biotherapeutic comprising the fusion protein of 160 to a subject in need thereof . 
embodiment 72 and a suitable carrier , excipient or adjuvant . 200 . A method for treating malignant melanoma compris 

In the biotherapeutics described above , the fusion protein ing administering the composition according to embodiment 
preferably comprises a biologically active polypeptide , such 161 to a subject in need thereof . 
as an interferon ( e . g . , interferon - alpha or interferon - beta or 50 201 . A method for treating malignant melanoma compris 
modified versions thereof ) or an immunogenic polypeptide . ing administering the composition according to embodiment 
These biotherapeutics may constitute a fusion protein 162 to a subject in need thereof . 
according to the invention or a polynucleotide encoding 202 . A method for treating malignant melanoma compris 
such a fusion protein . The fusion protein may be intact or ing administering the composition according to embodiment 
processed , for example , into separate fusion protein frag - 55 163 to a subject in need thereof . 
ments by action of a translation interruption sequence . The 203 . A method for treating malignant melanoma compris 
fusion protein may be in a purified form isolated from other ing administering the composition according to embodiment 
cellular components of a host cell expressing it , or may be 164 to a subject in need thereof . 
contained within a host cell or transformed cell , such as a 204 . A method for treating malignant melanoma compris 
cell obtained from a subject being treated for a particular 60 ing administering the composition according to embodiment 
disease , disorder or condition . A biotherapeutic may com - 165 to a subject in need thereof . 
prise a living cell , such as a leukocyte , bone marrow , muscle , 205 . A method for treating malignant melanoma compris 
endothelial , or stem cell , that expresses interferon or other ing administering the composition according to embodiment 
polypeptide of interest that produced by transformation of a 166 to a subject in need thereof . 
subject ’ s or patient ' s cells with a vector as described herein . 65 206 . A method for treating malignant melanoma compris 
It may be homologous to the subject or patient or obtained ing administering the composition according to embodiment 
from a suitable donor . 167 to a subject in need thereof . 
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207 . A method for treating malignant melanoma compris In the methods described above , the fusion protein pref 
ing administering the composition according to embodiment erably comprises a biologically active polypeptide that 
168 to a subject in need thereof . induces a protective effect against the particular pathological 
208 . A method for treating malignant melanoma compris condition or pathogens mentioned , such as an interferon 

ing administering the composition according to embodiment 5 ( e . g . , interferon - alpha or interferon - beta or modified ver 
169 to a subject in need thereof . sions thereof ) that enhances immune responses to FMDV , 

209 . A method for treating malignant melanoma compris melanoma or other tumors or cancers , or hepatitis B or C 
ing administering the composition according to embodiment infection , or such as an immunogen that induces cellular or 
170 to a subject in need thereof . humoral immunity against tumors or viral pathogens . This 

210 . A method for treating malignant melanoma compris - " method may be performed by administering a fusion protein 
ing administering the composition according to embodiment according to the invention or a polynucleotide encoding 
171 to a subject in need thereof . such a fusion protein , for example , by transformation of a 

211 . A method for treating malignant melanoma compris cell with a vector encoding a fusion protein , and adminis 
ing administering the composition according to embodiment 15 tration of the transformed cells to a subject or patient in need 
172 to a subject in need thereof . treatment for a particular disease , disorder or condition . 
212 . A method for treating hepatitis B , hepatitis C , or Other embodiments of the invention include a method of 

other viral infection comprising administering the compo - treating a subject and include , without limitation , the fol 
sition according to embodiment 160 to a subject in need lowing : 
thereof . 20 225 . A method for cytokine therapy comprising adminis 

213 . A method for treating hepatitis B , hepatitis C or other tering the composition according to embodiment 160 to a 
viral infection comprising administering the composition subject in need thereof . 
according to embodiment 161 to a subject in need thereof . 226 . A method for cytokine therapy comprising adminis 

214 . A method for treating hepatitis B , hepatitis C , or t ering the composition according to embodiment 161 to a 
other viral infection comprising administering the compo - 25 subject in need thereof . 
sition according to embodiment 162 to a subject in need 227 . A method for cytokine therapy comprising adminis 
thereof . tering the composition according to embodiment 162 to a 

215 . A method for treating hepatitis B , hepatitis C , or subject in need thereof . other viral infection comprising administering the compo 228 . A method for cytokine therapy comprising adminis 
sition according to embodiment 163 to a subject in need 30 I need 30 tering the composition according to embodiment 163 to a thereof . subject in need thereof . 216 . A method for treating hepatitis B , hepatitis C , or 
other viral infection comprising administering the compo 229 . A method for cytokine therapy comprising adminis 
sition according to embodiment 164 to a subject in need tering the composition according to embodiment 164 to a 
thereof . s subject in need thereof . 

217 . A method for treating hepatitis B , hepatitis C , or 230 . A method for cytokine therapy comprising adminis 
other viral infection comprising administering the compo - tering the composition according to embodiment 165 to a 
sition according to embodiment 165 to a subject in need subject in need thereof . 
thereof . 231 . A method for cytokine therapy comprising adminis 

218 . A method for treating hepatitis B , hepatitis C , or 40 tering the composition according to embodiment 166 to a 
other viral infection comprising administering the compo subject in need thereof . 
sition according to embodiment 166 to a subject in need 232 . A method for cytokine therapy comprising adminis 
thereof . tering the composition according to embodiment 167 to a 

219 . A method for treating hepatitis B , hepatitis C , or subject in need thereof . 
other viral infection comprising administering the compo - 45 233 . A method for cytokine therapy comprising adminis 
sition according to embodiment 167 to a subject in need tering the composition according to embodiment 168 to a 
thereof . subject in need thereof . 

220 . A method for treating hepatitis B , hepatitis C , or 234 . A method for cytokine therapy comprising adminis 
other viral infection comprising administering the compo - tering the composition according to embodiment 169 to a 
sition according to embodiment 168 to a subject in need 50 subject in need thereof . 
thereof . 235 . A method for cytokine therapy comprising adminis 

221 . A method for treating hepatitis B , hepatitis C , or tering the composition according to embodiment 170 to a 
other viral infection comprising administering the compo - subject in need thereof . 
sition according to embodiment 169 to a subject in need 236 . A method for cytokine therapy comprising adminis 
thereof . 55 tering the composition according to embodiment 171 to a 

222 . A method for treating hepatitis B , hepatitis C , or subject in need thereof . 
other viral infection comprising administering the compo - 237 . A method for cytokine therapy comprising adminis 
sition according to embodiment 170 to a subject in need tering the composition according to embodiment 172 to a 
thereof . subject in need thereof . 

223 . A method for treating hepatitis B , hepatitis C , or 60 In the method described above , the fusion protein pref 
other viral infection comprising administering the compo - erably comprises a biologically active cytokine that modu 
sition according to embodiment 171 to a subject in need lates or enhances a subject ' s immune system . This method 
thereof . may be performed by administering a fusion protein accord 

224 . A method for treating hepatitis B , hepatitis C , or ing to the invention or a polynucleotide encoding such a 
other viral infection comprising administering the compo - 65 fusion protein . It may be practiced with cells transformed to 
sition according to embodiment 172 to a subject in need express a fusion protein or fusion protein fragments having 
thereof . cytokine activity , for example , by transformation of a cell 
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with a vector encoding a fusion protein , and administration 248 . A method for treating Feline Herpesvirus 1 , Feline 
of the transformed cells to a subject or patient in need of infectious peritonitis , Feline Immunodeficiency Virus , 
cytokine activity . Feline Leukemia Virus , Canine papilloma virus or other 

Other embodiments of the invention include a method of viral infection in domestic or wild animals comprising 
treating a subject and include , without limitation , the fol - 5 administering the composition according to embodiment 
lowing : 170 to the animal in need thereof . 

238 . A method for treating Feline Herpesvirus 1 , Feline 249 . A method for treating Feline Herpesvirus 1 , Feline 
infectious peritonitis . Feline Immunodeficiency Virus infectious peritonitis , Feline Immunodeficiency Virus , 
Feline Leukemia Virus , Canine papilloma virus or other Feline Leukemia Virus , Canine papilloma virus or other 
viral infection in domestic or wild animals comprising 10 viral infection in domestic or wild animals comprising 

administering the composition according to embodiment administering the composition according to embodiment 
171 to the animal in need thereof . 160 to the animal in need thereof . 250 . A method for treating Feline Herpesvirus 1 , Feline 239 . A method for treating Feline Herpesvirus 1 , Feline infectious peritonitis , Feline Immunodeficiency Virus , infectious peritonitis , Feline Immunodeficiency Vitus , 15 Feline Leukemia Virus , Canine papilloma virus or other Virus , 

Feline Leukemia Virus , Canine papilloma virus or other viral infection in domestic or wild animals comprising viral infection in domestic or wild animals comprising administering the composition according to embodiment administering the composition according to embodiment 172 to the animal in need thereof . 161 to the animal in need thereof . In the methods described above , the fusion protein pref 
240 . A method for treating Feline Herpesvirus 1 , Feline 20 erably comprises a biologically active cytokine that modu 

infectious peritonitis , Feline Immunodeficiency Virus , lates or enhances a subject ' s immune system response to the 
Feline Leukemia Virus , Canine papilloma virus or other above - mentioned viruses or that comprises protective anti 
viral infection in domestic or wild animals comprising gens or epitopes of said viruses . This method may be 
administering the composition according to embodiment performed by administering a fusion protein according to the 
162 to the animal in need thereof . 25 invention or a polynucleotide encoding such a fusion pro 
241 . A method for treating Feline Herpesvirus 1 , Feline tein . 

infectious peritonitis , Feline Immunodeficiency Virus , The methods described above for treating feline diseases 
Feline Leukemia Virus , Canine papilloma virus or other or disorders may be practiced with Felis catus a , ß and / or 
viral infection in domestic or wild animals comprising y interferon ( s ) such as those encoded by Accession numbers : 
administering the composition according to embodiment 30 NM _ 001031830 . 1 or GI : 73611927 ( a interferon ) ; 
163 to the animal in need thereof . NM _ 001009297 . 1 or GI : 57163828 ( B interferon ) ; or 

242 . A method for treating Feline Herpesvirus 1 , Feline NM _ 001009873 . 1 or GI : 57619124 ( y interferon ) ; or ana 
infectious peritonitis , Feline Immunodeficiency Virus , logs , derivatives or modified forms thereof as described 
Feline Leukemia Virus , Canine papilloma virus or other herein . These accession numbers are incorporated by refer 
viral infection in domestic or wild animals comprising 35 ence . 
administering the composition according to embodiment The methods described above for treating canine diseases 
164 to the animal in need thereof . or disorders may be practiced with Canis lupus familiaris a , 

243 . A method for treating Feline Herpesvirus 1 , Feline Band / or y interferon ( s ) such as those encoded by Accession 
infectious peritonitis , Feline Immunodeficiency Virus , numbers : M28624 . 1 or GI : 163973 ( a ) , GenBank : E11229 . 1 
Feline Leukemia Virus , Canine papilloma virus or other 40 ( B ) and EF095772 . 1 or GI : 118505119 ( y ) ; or analogs , 
viral infection in domestic or wild animals comprising derivatives or modified forms thereof as described herein . 
administering the composition according to embodiment These accession numbers are incorporated by reference . 
165 to the animal in need thereof . 

244 . A method for treating Feline Herpesvirus 1 , Feline Example 1 
infectious peritonitis , Feline Immunodeficiency Virus , 45 
Feline Leukemia Virus , Canine papilloma virus or other A1D2A Constructs Retain Luciferase and Interferon 
viral infection in domestic or wild animals comprising Secretion 
administering the composition according to embodiment 
166 to the animal in need thereof . Two constructs comprising interferon and luciferase 

245 . A method for treating Feline Herpesvirus 1 , Feline 50 sequences were made utilizing the translation interrupter 
infectious peritonitis , Feline Immunodeficiency Virus , A1D2A to separate SGLuc and IFN a , see FIG . 1 . 
Feline Leukemia Virus , Canine papilloma virus or other These constructs expressed two polypeptides which dif 
viral infection in domestic or wild animals comprising fered as to which polypeptide retained the A1D2A sequence , 
administering the composition according to embodiment see FIG . 1 . The addition of the A1D2A sequence to either the 
167 to the animal in need thereof . 55 N - terminus or C - terminus of SGLuc was found to not inhibit 

246 . A method for treating Feline Herpesvirus 1 , Feline either secretion or luminescence of the SGLuc and as shown 
infectious peritonitis , Feline Immunodeficiency Virus , by FIG . 2A top two bars ( media luminescence ) and FIG . 2B 
Feline Leukemia Virus , Canine papilloma virus or other ( Western blot of harvested media ) . To confirm that the 
viral infection in domestic or wild animals comprising addition of an IFN a sequence to either the N - terminus , in 
administering the composition according to embodiment 60 the case of IFNC - A1D2A - SGLuc A1M , or to the C - terminus , 
168 to the animal in need thereof . in the case of SGLuc - A1D2A - IFNa , did not alter critical 

247 . A method for treating Feline Herpesvirus 1 , Feline luminescence properties , media from HEK293 - T cells trans 
infectious peritonitis , Feline Immunodeficiency Virus , fected with constructs pTarget IFNa - A1D2A - SGLuc A1M 
Feline Leukemia Virus , Canine papilloma virus or other and p Target SGLuc - A1D2A - IFNa was evaluated for 
viral infection in domestic or wild animals comprising 65 luciferase activity , see FIG . 2A . HEK293 - T cells transfected 
administering the composition according to embodiment with constructs pTarget SGLuc - A1D2A and pTarget 
169 to the animal in need thereof . 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 moieties in such constructs are directly attached to interferon 
separation of the fusion protein by A1D2A was performed and thus luminescence detected extracellularly indicates the 
by western blotting using a polyclonal anti - GLuc antibody , amount of interferon present . 
see FIG . 2B , which shows efficient separation of GLuc from 
fusion polypeptides . Only a small amount of unseparated 5 Example 2 
fused peptide was present in the media , FIG . 2B . 

To confirm that the addition of an IFN a sequence to Comparison of Secretion of Interferon to GLUCON 
either the N - terminus , in the case of IFNC - A1D2A - SGLuc Constructs 
A1M , or to the C - terminus , in the case of SGLuc - A1D2A 
IFNa , did not alter critical secretion properties the presence 10 Native interferons contain an N - terminal secretion 

domain to facilitate their secretion into the extracellular of IFNa and IFNa - A1D2A in cell culture media was deter medium . Examples of the secretion domains for interferons mined using a commercially available ELISA assay . A are described by SEQ ID NOS : 25 - 46 . This secretion standard curve of IFN a concentration was determined using sequence is not necessary to elicit a desired immune stimu nine different concentrations of an IFN a standard Four 15 our 15 latory response . To this end the inventors constructed fusion 
different dilutions of media from cells transfected with peptides that contain the SGLuc luciferase and the non 
pTarget IFN a , pTarget IFNa - A1D2A - SGLuc A1M , pTarget secretion domain of four different interferons , a , b , y , anda , 
SGLuc - A1D2A - IFNa , pTarget SGLUC - A1D2A , and pTarget collectively identified as SGLucONs and depicted by FIG . 4 . 
A1D2A - SGLuc A1M were assayed using the same ELISA The secretion of two types of porcine interferons , a and 
assay , see FIG . 7 . The ELISA results of media show in FIG . 20 B , and two types of bovine interferons , y and 1 , were 
7 demonstrate that IFNa is present in the media of cells compared to SGLUCON constructs containing the same 
transfected with plasmids pTarget IFN a , pTarget IFNa - interferon types . The SGLUCON constructs take advantage 
A1D2A - SGLuc A1M , and pTarget SGLuc - A1D2A - IFNa of the naturally secretable properties of SGLuc to facilitate 
but not in cells transfected with the control plasmids pTarget the secretion of the fusion peptide . 
SGLuc - A1D2A , and pTarget A1D2A - SGLuc A1M . This 25 All four interferons and all four SGLUCON constructs 
confirms that the addition of the A1D2A peptide to either the were demonstrated to be secreted into the extracellular 
N - or C - terminus of IFNa does not prevent secretion . medium as shown in FIGS . 5A and 5B . This confirms that 

This example demonstrates that the A1D2A sequence can the creation of these fusion peptides does not prevent the 
be successfully used to separate SGLuc and IFN a compo secretion of the peptide from the cell . Since all SGLucONs 
nents of a fusion polypeptide and that both the SGLuc and 30 Luand 30 ( a , ß , y , 2 ) showed retention of secretion , FIG . 5A , we tested 

media samples harvested from transfected HEK293 - T cells IFN a components retain the ability to be secreted . for luciferase activity , FIG . 5B . Media harvested from cells These results provide a new way to design a luciferase expressing Interferon ( a , b , y , a ) samples was also tested for assay that can be used to quantify the amount of IFN luciferase activity to ensure that any luciferase activity produced in an expression system without the drawbacks of cks 35 observed was the result of the presence of the SGLuc an antibody - based system . Such an assay provides a fast and component . All four SGLUCON samples ( a , b , y , a ) and only 
reliable way to substantially determine the absolute concen the SGLUCON samples showed luciferase activity , FIG . 5B . 
tration of a molecule in an expression system . The amount This confirms that the addition of the interferon sequence to 
of GLuc or SGLuc moieties secreted into culture medium SGLuc does not prevent luminescence . 
measured by luminescence , after these are released from a 40 The SGLUCON à sample showed a more than two - fold 
longer precursor fusion polypeptide by translational inter - higher luciferase readings than the other three other SGLu 
ruption , provides a proportionate way to substantially deter - CON samples , FIG . 5B , but did not appear to have a 
mine the absolute amount of interferon expressed . The proportionally greater concentration when examined by 
amount of interferon expressed by the expression system western blotting with the anti - GLuc antibody , FIG . 5A . This 
will directly correlate with the amount of luminescence 45 result suggests that in the case of SGLUCON a the addition 
appearing in the culture medium . No interferon - binding of the IFN a sequence may either enhance luminescence or 
antibodies are necessary . hinder luminescence less than the other IFN sequences , a , b , 

This new method provides a more reliable way to stan - y , when comparing amongst the SGLUCON constructs . 
dardize samples and avoid the unpredictability and problems Control constructs of IFN A , B , and y were also shown to 
associated with antibody - based systems like ELISA . As 50 be secreted by usage of antibodies specific to each one . 
described above , many of these problems are attributable to There was no reliable available antibody to bovine IFN Y 
the variation of antibody binding affinities for different limiting the ability to confirm its presence . Western blots 
interferon mutants , different kinds of interferons , or inter - using anti - GLuc , anti - IFN a , anti - IFN B , and anti - IFN À 
ferons in different kinds of samples . show that the SGLUCON chimeras retain both luciferase and 
While constructs using the A1D2A sequence can be 55 interferon components fused together and are not post 

conveniently used to monitor interferon expression , they do translationally processed , FIG . 5A . In the case of Interferon 
not directly quantify interferon concentrations . That is B there was a notable difference in post - translational modi 
because they detect extracellular luminescence produced by fications between IFN B and SGLUCON B , FIG . 5A . IFN B 
the luciferase , not a direct and dependent property of inter - shows substantial post - translational modifications , possibly 
feron . Indirect methods using A1D2A may be biased by 60 through glycosylation or differential processing , resulting in 
differential expression , degradation or trafficking of soluble multiple bands being present in the anti - IFN ß western blot 
GLuc moieties into the extracellular medium . For example , FIG . 5A . SGLUCON B is predominantly in a single band as 
differential rates of GLuc or SGLuc moiety degradation for shown by FIG . 5A , suggesting that SGLUCON ß is not 
a mutant compared to a non - mutant IFN might bias results . subject to the same degree of post - translational modifica 
To address these problems the inventors tested interferon - 65 tions as IFN B . 
luciferase constructs that did not contain the A1D2A trans These results demonstrate that direct fusion of SGLuc to 
lation interruption sequence , see FIG . 4 . The luminescent an interferon can be successfully secreted by a cell and then 
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detected by luminescence . These constructs do not rely on to 1 . 25 ng / mL but greater than 0 . 625 ng / mL of SGLUCON a 
separation of SGLuc from the interferon and thus are not was sufficient to completely inhibit VSV and concentrations 
subject to the same risks associated with the utilization of a as low as 0 . 1265 ng / mL were shown to partially inhibit VSV 
A1D2A translation interruption sequence to produce two when compared to the negative control SGLuc - A1D2A . 
separate molecules . 5 IFN a produced by the same means was also able to 

Quantifying luciferase activity with SGLUCON samples is provide complete protection at a concentration of less than 
a direct quantification of the concentration in the sample or equal to 1 . 25 ng / mL but greater than 0 . 3125 ng / mL . This 
rather than an indirect quantification as is the case when suggests that SGLUCON a has at least equivalent anti - viral 
utilizing the A1D2A sequence . This removes variables that activity than IFN a , FIG . 6 and FIG . 8 . Interestingly 

SGLUCON a gives consistently lower PFUs than IFN a 
translation such as differential secretion rates and the poten alone at equivalent concentrations FIG . 8 . While complete tial for preferential protein degradation . protection from VSV was obtained at the same concentration 

for both IFN a and SGLUCON a consistently lower PFU Example 3 numbers at susceptible dilutions suggest that SGLUCON a 

A1D2A IFN Constructs Retain Biological Activity offers better protection than IFN a , FIG . 8 . 
Terminology used herein is for the purpose of describing 

An IFN a ELISA assay was performed to quantify the particular embodiments only and is not intended to be 
concentrations of IFN a in the cell culture media of limiting of the invention . For example , as used herein , the 
HEK293 - T cells transfected with plasmids pTarget IFN a , 20 singular forms “ a ” , “ an ” and “ the ” are intended to include 
pTarget SGLuc - A1D2A - IFNa , pTarget IFNa - A1D2A - the plural forms as well , unless the context clearly indicates 
SGLuc A1M , and pTarget SGLuc - A1D2A . These concen otherwise . It will be further understood that the terms 
trations were used to set up a dilution series to test for " comprises ” and / or " comprising , ” when used in this speci 
retention of antiviral activity against VSV and to compare fication , specify the presence of stated features , steps , opera 
this activity to an established commercially available por - 25 tions , elements , and / or components , but do not preclude the 
cine IFNA , FIG . 6 and FIG . 8 . presence or addition of one or more other features , steps , 

The results show that IFN a produced from constructs operations , elements , components , and / or groups thereof . As 
pTarget SGLuc - A1D2A - IFNa and pTarget IFNA - A1D2A used herein , the term " and / or ” includes any and all combi 
SGLuc A1M retains anti - viral activity , FIG . 6 and FIG . 8 . nations of one or more of the associated listed items and may 
This was particularly novel as the IFN a produced from 30 be abbreviated as “ \ ” . 
these constructs contains additional amino acids compared Spatially relative terms , such as " under ” , “ below ” , 
to a native IFN a sequence . The IFN a produced from the " lower " , " over " , " upper ” and the like , may be used herein 
pTarget SGLUC - A1D2A - IFNa construct contains an addi for ease of description to describe one element or feature ' s 
tion N - terminal proline while the IFN a produced from the relationship to another element ( s ) or feature ( s ) as illustrated 
pTarget IFNC - A1D2A - SGLuc A1M construct contains an 35 in the figures . It will be understood that the spatially relative 
additional 40 amino acids , containing the A1D2A sequence , terms are intended to encompass different orientations of the 
on the C - terminus , FIG . 1 . For the pTarget IFNC - A1D2A device in use or operation in addition to the orientation 
SGLuc A1M construct the 40 additional amino acids repre depicted in the figures . For example , if a device in the figures 
sent a 20 % increase in length for the resulting molecule . The is inverted , elements described as “ under ” or “ beneath ” 
substantial increase in the size of the molecule makes the 40 other elements or features would then be oriented “ over the 
result that it retained anti - viral activity all the more unex - other elements or features . Thus , the exemplary term 
pected . " under ” can encompass both an orientation of over and 

IFN a produced from the pTarget IFN a serves as a under . The device may be otherwise oriented ( rotated 90 
control to compare effectiveness to an unmodified protein degrees or at other orientations ) and the spatially relative 
produced in a similar manner . The IFN a samples only 45 descriptors used herein interpreted accordingly . Similarly , 
showed plaques at 0 . 625 ng / mL suggesting that a protective the terms “ upwardly ” , “ downwardly ” , “ vertical ” , “ horizon 
concentration was 1 . 25 ng / mL or less . Both the IFN a tal ” and the like are used herein for the purpose of expla 
produced from the pTarget SGLuc - A1D2A - IFNa construct nation only unless specifically indicated otherwise . 
and that from the p Target IFNa - A1D2A - SGLuc A1M con - Although the terms “ first ” and “ second ” may be used 
struct provided complete protection at 2 . 5 ng / mL with 50 herein to describe various features / elements ( including 
plaques present at 1 . 25 ng / mL , FIG . 6 . Even at the lowest steps ) , these features / elements should not be limited by 
doses tested , 0 . 1265 ng / mL , the plaques present in samples these terms , unless the context indicates otherwise . These 
were noticeably smaller than those present in the SGLuc terms may be used to distinguish one feature / element from 
A1D2A negative control . another feature / element . Thus , a first feature / element dis 

cussed below could be termed a second feature / element , and 
Example 4 similarly , a second featurelelement discussed below could 

be termed a first featurelelement without departing from the 
GLUCON a Construct Retains Biological Activity teachings of the present invention . 

Throughout this specification and the claims which fol 
An IFN a ELISA assay was performed to quantify the 60 low , unless the context requires otherwise , the word " com 

concentrations of both IFN a and SGLUCON a in harvested prise ” , and variations such as “ comprises ” and “ comprising ” 
media . Equivalent concentrations of each were determined means various components can be co - jointly employed in 
and used in a plaque assay for interferon anti - viral activity the methods and articles ( e . g . , compositions and apparatuses 
against Vesicular Stomatitis Virus ( VSV ) . The results are including device and methods ) . For example , the term 
shown by FIG . 6 and FIG . 8 . 65 “ comprising ” will be understood to imply the inclusion of 

The results show that SGLUCON a retained anti - viral any stated elements or steps but not the exclusion of any 
activity against VSV . A concentration of less than or equal other elements or steps . 
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As used herein in the specification and claims , including embodiments without departing from the scope of the inven 
as used in the examples and unless otherwise expressly tion as described by the claims . For example , the order in 
specified , all numbers may be read as if prefaced by the word which various described method steps are performed may 
" substantially ” , “ about ” or “ approximately , ” even if the term often be changed in alternative embodiments , and in other 
does not expressly appear . The terms " substantially " , " sub - 5 alternative embodiments one or more method steps may be 
stantially no ” , “ substantially free " , " about ” or “ approxi - skipped altogether . Optional features of various device and 
mately ” may be used when describing magnitude and / or system embodiments may be included in some embodiments 
position to indicate that the value and / or position described and not in others . Therefore , the foregoing description is 
is within a reasonable expected range of values and / or provided primarily for exemplary purposes and should not 
positions . For example , a numeric value may have a value 10 be interpreted to limit the scope of the invention as it is set 
that is + / - 0 . 1 % of the stated value ( or range of values ) , forth in the claims . 
+ / - 1 % of the stated value ( or range of values ) , + / - 2 % of the The examples and illustrations included herein show , by 
stated value ( or range of values ) , + / - 5 % of the stated value way of illustration and not of limitation , specific embodi 
( or range of values ) , + / - 10 % of the stated value ( or range of ments in which the subject matter may be practiced . As 
values ) , etc . Any numerical range recited herein is intended 15 mentioned , other embodiments may be utilized and derived 
to include all sub - ranges subsumed therein . there from , such that structural and logical substitutions and 
When a feature or element is herein referred to as being changes may be made without departing from the scope of 

" on ” another feature or element , it can be directly on the this disclosure . Such embodiments of the inventive subject 
other feature or element or intervening features and / or matter may be referred to herein individually or collectively 
elements may also be present . In contrast , when a feature or 20 by the term “ invention ” merely for convenience and without 
element is referred to as being “ directly on ” another feature intending to voluntarily limit the scope of this application to 
or element , there are no intervening features or elements any single invention or inventive concept , if more than one 
present . It will also be understood that , when a feature or is , in fact , disclosed . Thus , although specific embodiments 
element is referred to as being " connected ” , " attached ” or have been illustrated and described herein , any arrangement 
" coupled ” to another feature or element , it can be directly 25 calculated to achieve the same purpose may be substituted 
connected , attached or coupled to the other feature or for the specific embodiments shown . This disclosure is 
element or intervening features or elements may be present intended to cover any and all adaptations or variations of 
In contrast , when a feature or element is referred to as being various embodiments . Combinations of the above embodi 
" directly connected ” , " directly attached ” or “ directly ments , and other embodiments not specifically described 
coupled ” to another feature or element , there are no inter - 30 herein , will be apparent to those of skill in the art upon 
vening features or elements present . Although described or reviewing the above description . 
shown with respect to one embodiment , the features and All publications and patent applications mentioned in this 
elements so described or shown can apply to other embodi - specification are herein incorporated by reference in their 
ments . It will also be appreciated by those of skill in the art entirety to the same extent as if each individual publication 
that references to a structure or feature that is disposed 35 or patent application was specifically and individually indi 
" adjacent " another feature may have portions that overlap or cated to be incorporated by reference , especially referenced 
underlie the adjacent feature . is disclosure appearing in the same sentence , paragraph , 

Although various illustrative embodiments are described page or section of the specification in which the incorpora 
above , any of a number of changes may be made to various 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 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat gct gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 45 40 
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192 ggc aag aag ctg ccg ctg gag gtg ctc aaa gag atg gaa gcc aat gcc 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 
55 60 50 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 75 80 

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

90 95 85 

336 tac gaa ggc gac aaa gag tcc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

558 gac aag atc aag ggg gcc ggt ggt gac taa 
Asp Lys Ile Lys Gly Ala Gly Gly Asp 

180 185 

< 210 > SEQ ID NO 2 
< 211 > LENGTH : 185 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Gaussia princeps 

< 400 > SEQUENCE : 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

15 

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

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 40 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly cys Leu Ile Cys Leu Ser His Ile 
75 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
85 95 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 120 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 
135 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
155 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
165 175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp 
180 
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< 210 > SEQ ID NO 3 
< 211 > LENGTH : 558 
< 212 > TYPE : DNA 

13 > ORGANISM : Gaussia princeps 
< 220 > FEATURE : 
21 > NAME / KEY : CDS 

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

< 400 > SEQUENCE : 3 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 ago aac ttt gcg acc acg gat ctc gat got gac cga ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

40 45 35 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

75 80 65 70 

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

85 95 90 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg ato 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

105 110 100 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

558 gac aag atc aag ggg gcc ggt ggt gac taa 
Asp Lys Ile Lys Gly Ala Gly Gly Asp 

180 185 

< 210 > SEQ ID NO 4 
< 211 > LENGTH : 185 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Gaussia princeps 

< 400 > SEQUENCE : 4 

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 
15 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
25 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

y Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 
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60 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 75 70 80 

Lys Cys Thr Pro Lys Met Lys Lys Trp Leu Pro Gly Arg Cys His Thr 
95 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin 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 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 150 160 155 

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gin Val 
175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp 
180 185 

upter motif ( TIM ) DNA 

? 

? ?? 

? 

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

ORGANISM : Artificial Sequence 
FEATURE : 

< 223 > OTHER INFORMATION : Translation interrupter motif 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 90 ) 

3 > OTHER INFORMATION : Translation interrupter motif ( TIM ) DNA 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 1 ) . . ( 1 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 

1 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 3 ) . . ( 3 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

FEATURE : 
21 > NAME / KEY : misc _ feature 

< 222 > LOCATION : ( 6 ) . . ( 7 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 9 ) . . ( 9 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

20 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

LOCATION : ( 12 ) . . ( 13 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
221 > NAME / KEY : misc _ feature 

< 222 > LOCATION : ( 15 ) . . ( 15 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 18 ) . . ( 18 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 21 ) . . ( 21 ) 
23 > OTHER INFORMATION : n is a , c , 9 , or t 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 24 ) . . ( 24 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 27 ) . . ( 27 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 



US 10 , 435 , 695 B2 
48 

- continued 
< 222 > LOCATION : ( 36 ) . . ( 36 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 39 ) . . ( 39 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 51 ) . . ( 51 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 

1 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 54 ) . . ( 54 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 60 ) . . ( 60 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 63 ) . . ( 63 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

LOCATION : ( 66 ) . . ( 66 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 

1 > NAME / KEY : misc _ feature 
LOCATION : ( 72 ) . . ( 72 ) 

< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 78 ) . . ( 78 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

20 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 84 ) . . ( 84 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 87 ) . . ( 87 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 90 ) . . ( 90 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

< 400 > SEQUENCE : 5 
48 nrn mrn nhn vmn nyn ryn ryn syn ghn arr car vyn ykn ary tty gay 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gin Xaa Xaa Xaa Phe Asp 
10 15 

90 ytn ytn aar ytn gcn ggn gay gtn gar ton aay con ggn ccn 
Leu Leu Lys Leu Ala Gly Asp Val Glu Xaa Asn Pro Gly Pro 

20 25 30 

the stands for Argo 

< 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 Ara , Ser , 

Lys , Asn , Gly , Glu , Asp , Gin , 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 , Gin , 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 , Gin , His , Pro , Leu , Tyr , Ser , 
or Phe . 

< 220 > FEATURE : 
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? 

< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 4 ) . . ( 4 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 4 stands for Lys , Asn , 

Thr , Glu , Asp , Ala , Gin , His , or Pro . 
< 220 > FEATURE : 

21 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 5 ) . . ( 5 ) 

23 > OTHER INFORMATION : The ' Xaa ' at location 5 stands for Thr , Ile , 
Met , Ala , Val , Pro , Leu , Ser , or Phe . 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

2 > LOCATION : ( 6 ) . . ( 6 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 6 stands for Ala , Val , 

Thr , Ile , or Met . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 7 ) . . ( 7 ) 
223 > OTHER INFORMATION : The ' Xaa ' at location 7 stands for Glu , Asp , 

Gly , Ala , Lys , Asn , Arg , Ser , or Thr . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 8 ) . . ( 8 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 8 stands for Ala , Val , 

Pro , or Leu . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 9 ) . . ( 9 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 9 stands for Glu , Asp , 

Ala , or Val . 
< 220 > FEATURE : 
21 > NAME / KEY : misc _ feature 

2 > LOCATION : ( 10 ) . . ( 10 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 10 stands for Arg , or 

Lys . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 12 ) . . ( 12 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 12 stands for Thr , Ile , 

Met , Ala , Val , Pro , or Leu . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 13 ) . . ( 13 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 13 stands for Arg , Leu , 

Trp , Cys , or Phe . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
222 > LOCATION : ( 14 ) . . ( 14 ) 

< 223 > OTHER INFORMATION : The ' Xaa ' at location 14 stands for Ser , or 
Asn . 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

22 > LOCATION : ( 26 ) . . ( 26 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 26 stands for Ser . 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Synthetic Construct 

? O NM 
? 

ON M 

?? 

?? 

< 400 > SEQUENCE : 6 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gin Xaa Xaa Xaa Phe Asp 
10 15 5 

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

< 210 > SEQ ID NO 7 
< 211 > LENGTH : 57 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 

FEATURE : 
< 223 > OTHER INFORMATION : Translation interrupter motif 2 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 57 ) 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 3 ) . . ( 3 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

20 > FEATURE : 
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< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 6 ) . . ( 6 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

FEATURE : 
< 221 > NAME / KEY : misc _ feature 

LOCATION : ( 12 ) . . ( 12 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 

1 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 15 ) . . ( 15 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 18 ) . . ( 18 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 21 ) . . ( 21 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
21 > NAME / KEY : misc _ feature 

222 > LOCATION : ( 24 ) . . ( 24 ) 
3 > OTHER INFORMATION : n is a , c , g , or t 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

2 > LOCATION : ( 27 ) . . ( 27 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

20 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

LOCATION : ( 30 ) . . ( 30 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 33 ) . . ( 33 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 39 ) . . ( 39 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

LOCATION : ( 45 ) . . ( 45 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 51 ) . . ( 51 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

20 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

2 > LOCATION : ( 54 ) . . ( 54 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 57 ) . . ( 57 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

< 400 > SEQUENCE : 7 

48 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 

15 10 

57 con ggn con 
Pro Gly Pro 

? 

? 

< 210 > SEQ ID NO 8 
< 211 > LENGTH : 19 
< 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 Ala , Val , 

Thr , Ile , or Met . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 2 ) . . ( 2 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 2 stands for Arg , Ser , 
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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 

2 > 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 : 
21 > 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 
22 > LOCATION : ( 8 ) . . ( 8 ) 

> OTHER INFORMATION : The ' Xaa ' at location 8 stands for Lys , Asn , 
Ile , Met , Gin , His , or Leu . 

220 > FEATURE : 
1 > NAME / KEY : misc feature 

< 222 > LOCATION : ( 9 ) . . ( 9 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 9 stands for Gin , His , 

Arg , or Leu . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
22 > LOCATION : ( 13 ) . . ( 13 ) 

3 > 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 
10 15 

Pro Gly Pro 

< 2 

A 

< 210 > SEQ ID NO 9 
< 211 > LENGTH : 30 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 

FEATURE : 
< 223 > OTHER INFORMATION : Translation interruptor motif 3 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 30 ) 
< 220 > FEATURE : 
21 > NAME / KEY : misc _ feature 

< 222 > LOCATION : ( 3 ) . . ( 3 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 6 ) . . ( 6 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 12 ) . . ( 12 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 18 ) . . ( 18 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 24 ) . . ( 24 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 

? M A w 
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- continued 
< 221 > NAME / KEY : misc _ feature 
22 > LOCATION : ( 27 ) . . ( 27 ) 

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

< 221 > NAME / KEY : misc _ feature 
22 > LOCATION : ( 30 ) . . ( 30 ) 

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

< 400 > SEQUENCE : 9 
30 gcn ggn gay rtn gar wsn aay con ggn con 

Ala Gly Asp Xaa Glu Ser Asn Pro Gly Pro 
10 

< 210 > SEO ID NO 10 
< 211 > LENGTH : 10 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
21 > NAME / KEY : misc _ feature 
222 > LOCATION : ( 4 ) . . ( 4 ) 
223 > OTHER INFORMATION : The ' Xaa ' at location 4 stands for Val , Ile , or 

Met . 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Synthetic Construct 

< 400 > SEQUENCE : 10 

Ala Gly Asp Xaa Glu Ser Asn Pro Gly Pro 
10 

A 

A ? 

A ? 

A 
? 

< 210 > SEQ ID NO 11 
< 211 > LENGTH : 42 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
23 > OTHER INFORMATION : Translation interruptor 4 

< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 42 ) 

FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 3 ) . . ( 3 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
21 > NAME / KEY : misc _ feature 

2 > LOCATION : ( 6 ) . . ( 12 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 15 ) . . ( 15 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 

1 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 18 ) . . ( 18 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 22 ) . . ( 24 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 28 ) . . ( 30 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 36 ) . . ( 36 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

22 > LOCATION : ( 39 ) . . ( 39 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 42 ) . . ( 42 ) 
223 > OTHER INFORMATION : n is a , c , 9 , or t 

A ? 
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< 400 > SEQUENCE : 11 

42 ctn ctn nnn nnn gcn ggn gay nnn gar nnn aay con ggn con 
Xaa Xaa Xaa Xaa Ala Gly Asp Xaa Glu Xaa Asn Pro Gly Pro 

10 

< 210 > SEQ ID NO 12 
< 211 > LENGTH : 14 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 

2 > LOCATION : ( 1 ) . . ( 1 ) 
3 > OTHER INFORMATION : The ' Xaa ' at location 1 stands for Leu . 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 2 ) . . ( 2 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 2 stands for Leu . 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 3 ) . . ( 3 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 3 stands for Lys , Asn , 

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

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 4 ) . . ( 4 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 4 stands for Lys , Asn , 

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

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 8 ) . . ( 8 ) 

23 > OTHER INFORMATION : The ' Xaa ' at location 8 stands for Lys , Asn , 
Arg , Ser , Thr , Ile , Met , Glu , Asp , Gly , Ala , Val , Gin , His , Pro , 
Leu , Tyr , Trp , Cys , or Phe . 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 10 ) . . ( 10 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 10 stands for Lys , Asn , 

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

< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Synthetic Construct 

< 400 > SEQUENCE : 12 

Xaa Xaa Xaa Xaa Ala Gly Asp Xaa Glu Xaa Asn Pro Gly Pro 
10 5 

A 

A 

A 

< 210 > SEQ ID NO 13 
< 211 > LENGTH : 24 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Translation interruptor sequence 5 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 24 ) 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 4 ) . . ( 6 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 10 ) . . ( 12 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 18 ) . . ( 18 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 21 ) . . ( 21 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 
< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
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< 222 > LOCATION : ( 24 ) . . ( 24 ) 
< 223 > OTHER INFORMATION : n is a , c , g , or t 

< 400 > SEQUENCE : 13 

24 gay nnn gar nnn aay ccn ggn ccn 
Asp Xaa Glu Xaa Asn Pro Gly Pro 

< 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 , Pro , 
Leu , Tyr , Trp , Cys , or Phe . 

< 220 > FEATURE : 
< 221 > NAME / KEY : misc _ feature 
< 222 > LOCATION : ( 4 ) . . ( 4 ) 
< 223 > OTHER INFORMATION : The ' Xaa ' at location 4 stands for Lys , Asn , 

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

< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Synthetic Construct 

< 400 > SEQUENCE : 14 

Asp Xaa Glu Xaa Asn Pro Gly Pro 

< 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 - 2A NNNN 
< 400 > SEQUENCE : 15 

48 cac aag caa aag atc att gca cca gca aag cag ctt ctg aat ttt gac 
His Lys Gin Lys Ile Ile Ala Pro Ala Lys Gin Leu Leu Asn Phe Asp 

10 15 

90 ctg ctc aag ttg gcc gga gac gtt gag tcc 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 Gin Lys Ile Ile Ala Pro Ala Lys Gin Leu Leu Asn Phe Asp 

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 
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48 cag ctt ctg aat ttt gac ctg ctc aag ttg gcc gga gac gtt gag tcc 
Gin Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser 

15 10 

60 aac cct ggg ccc 
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 
Gin Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser 

15 10 

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 agc aac aag gac ctg cta ttg cag gcc ggt gat gtt gag 
Ser Gly Ile Ser Asn Lys Asp Leu Leu Leu Gin Ala Gly Asp Val Glu 

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 Gin Ala Gly Asp Val Glu 
15 10 

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 

48 aac ttt gac ctg ctc aaa ctg gca ggc gat gtg gaa tca aac cca ggc 
Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly 

10 15 

51 ccc 
Pro 

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

< 400 > SEQUENCE : 23 
48 atg gcc cca acc tca gcc ttc ctc acg gcc ctg gtg cta ctc agc tgc 

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

96 aat gcc atc tgc tct ctg ggc tgt gac ctg cct cag acc cac agc ctg 
Asn Ala Ile Cys Ser Leu Gly Cys Asp Leu Pro Gin Thr His Ser Leu 

20 30 25 

144 gct cac acc aga gcc ctg agg ctc ctg gca caa atg agg aga atc tot 
Ala His Thr Arg Ala Leu Arg Leu Leu Ala Gin Met Arg Arg Ile Ser 

40 45 35 

192 ccc ttc tcc tgc ctg gac cac aga agg gac ttt ggt tcc cct cat gag 
Pro Phe Ser Cys Leu Asp His Arg Arg Asp Phe Gly Ser Pro His Glu 

50 55 60 

240 gct ttt ggg ggc aac cag gtc cag aag get caa gcc atg gct ctg gtg 
Ala Phe Gly Gly Asn Gin Val Gin Lys Ala Gin Ala Met Ala Leu Val 
65 70 75 80 

288 cat gag atg ctc cag cag acc ttc cag ctc ttc agc aca gag ggc tcg 
His Glu Met Yeu Gln Gin Thr Phe Gln Leu Phe Ser Thr Glu Gly Ser 

90 95 85 

336 gct gct gcc tgg aat gag agc ctc ctg cac cag ttc tgc act gga ctg 
Ala Ala Ala Trp Asn Glu Ser Leu Leu His Gin Phe Cys Thr Gly Leu 

100 105 110 

384 gat cag cag ctc agg gac ctg gaa gcc tgt gtc atg cag gag gcg ggg 
Asp Gin Gin Leu Arg Asp Leu Glu Ala Cys Val Met Gin Glu Ala Gly 

115 120 125 

432 ctg gaa ggg acc ccc ctg ctg gag gag gac tcc atc ctg get gtg agg 
Leu Glu Gly Thr Pro Leu Leu Glu Glu Asp Ser Ile Leu Ala Val Arg 

130 135 140 

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

528 ccc tgt gcc tgg gag atc gtc agg gca gaa gtc atg aga tcc ttc tct 
Pro Cys Ala Trp Glu Ile Val Arg Ala Glu Val Met Arg Ser Phe Ser 

165 170 175 

570 toc toc aga aac ctg caa gac aga ctc agg aag aag gag tga 
Ser Ser Arg Asn Leu Gin 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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15 

Asn Ala Ile Cys Ser Leu Gly Cys Asp Leu Pro Gin Thr His Ser Leu 
25 30 

Ala His Thr Arq Ala Leu Arq Leu Leu Ala Gln Met Ara Ara Ile Ser 
35 

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

Ala Phe Gly Gly Asn Gin Val Gin Lys Ala Gin Ala Met Ala Leu Val 
65 75 70 

His Glu Met Leu Gin Gin Thr Phe Gln Leu Phe Ser Thr Glu Gly Ser 
85 

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

Asp Gin Gin Leu Arq Asp Leu Glu Ala Cys Val Met Gln Glu Ala Gly 
115 

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

Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu Gin Glu Lys Ser Tyr Ser 
145 150 155 

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

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

V 

V 

< 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 > OTHER INFORMATION : Porcine Interferon Alpha Secretion Peptide 

V NM ONM V 

V 

V 

< 400 > SEQUENCE : 25 
48 atg gcc cca acc tca gcc ttc ctc acg gcc ctg gtg cta ctc agc tgc 

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

66 aat gcc atc tgc tct ctg 
Asn 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 Ala Pro Thr Ser Ala Phe Leu Thr Ala Leu Val Leu Leu Ser Cys 
15 Phe Leu The Ala Leu Val Leu 10 

Asn 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 
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< 400 > SEQUENCE : 27 

48 atg gcc tcg ccc ttt gct tta ctg atg gtc ctg gtg gtg ctc agc tgo 
Met Ala Ser Pro Phe Ala Leu Leu Met Val Leu Val Val Leu Ser Cys 

10 15 

69 aag tea agc tgc tct ccg ggc 
Lys Ser Ser Cys Ser Pro Gly 

20 

< 210 > SEQ ID NO 28 
< 211 > LENGTH : 23 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 28 

Met Ala Ser Pro Phe Ala Leu Leu Met Val Leu Val Val Leu Ser Cys 
10 15 

Lys Ser Ser Cys Ser Pro Gly 
20 

< 210 > SEO ID NO 29 
< 211 > LENGTH : 63 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Bos taurus 
< 220 > FEATURE : 

1 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 63 ) 
< 223 > OTHER INFORMATION : Bovine Interferon Beta Secretion Peptide 

? 
V 

< 400 > SEQUENCE : 29 

48 atg acc tac cgg tgc ctc ctc cag atg gtt ctc ctg ctg tgt ttc toc 
Met Thr Tyr Arg Cys Leu Leu Gin Met Val Leu Leu Leu Cys Phe Ser 

10 15 

63 acc aca gct ctt tcc 
Thr Thr Ala Leu Ser 

20 

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

< 400 > SEQUENCE : 30 
Met Thr Tyr Arg Cys Leu Leu Gln Met Val Leu Leu Leu Cys Phe Ser 

10 15 

Thr Thr Ala Leu Ser 
20 

< 210 > SEQ ID NO 31 
< 211 > LENGTH : 63 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Sus scrofa 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 63 ) 
223 > OTHER INFORMATION : Porcine Interferon Beta Secretion Peptide V 

< 400 > SEQUENCE : 31 
48 atg get aac aag tgc atc ctc caa atc gct ctc ctg atg tgt ttc tcc 

Met Ala Asn Lys Cys Ile Leu Gin Ile Ala Leu Leu Met Cys Phe Ser 
10 15 

63 acc aca gct ctt tcc 
Thr Thr Ala Leu Ser 

20 
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< 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 Gin Ile Ala Leu Leu Met Cys Phe Ser 
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 

48 atg acc aac aag tot ctc ctc caa att gct ctc ctg ttg tgc ttc tcc 
Met Thr Asn Lys Cys Leu Leu Gin Ile Ala Leu Leu Leu Cys Phe Ser 

15 10 

63 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 Gin Ile Ala Leu Leu Leu Cys Phe Ser 

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 

48 atg aaa tat aca agc tat ttc tta gct tta ctg ctc tgt ggg ctt ttg 
Met Lys Tyr Thr Ser Tyr Phe Leu Ala Leu Leu Leu Cys Gly Leu Leu 

15 10 

69 ggt ttt tct ggt tot tat ggc 
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 
10 15 

Gly Phe Ser Gly Ser Tyr Gly 
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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 
48 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 Gin Leu Cys Val Thr Leu 
10 15 

69 tgt ttt tct ggc tct tac tgc 
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 

10 15 

Cys Phe Ser Gly Ser Tyr Cys 
20 

< 210 > SEO ID NO 39 
< 211 > LENGTH : 69 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 69 ) 
< 223 > OTHER INFORMATION : Human Interferon Gamma Secretion peptide 

? 

< 400 > SEQUENCE : 39 
48 atg aaa tat aca agt tat atc ttg gct ttt cag ctc tgc atc gtt ttg 

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gin Leu Cys Ile Val Leu 
10 15 

69 ggt tct ctt ggc tgt tac tgc 
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 Gin Leu Cys Ile Val Leu 
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 



US 10 , 435 , 695 B2 
73 74 

- continued 

< 400 > SEQUENCE : 41 

48 atg gcc ccg ggc tgc acg ctg gtg ctg gtg ctg atg ctg acg acc gtg 
Met Ala Pro Gly Cys Thr Leu Val Leu Val Leu Met Leu Thr Thr Val 

15 10 

gcg ctg agc 
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 
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 NNNNAH 
< 400 > SEQUENCE : 43 

48 atg gct aca gct tgg atc gtg gtg ctg gcg act gtg atg ctg gac ttg 
Met Ala Thr Ala Trp Ile Val Val Leu Ala Thr Val Met Leu Asp Leu 

10 15 

< 210 > SEO ID NO 44 
< 211 > LENGTH : 16 
212 > TYPE : PRT 

< 213 > ORGANISM : Sus scrofa 
V 

< 400 > SEQUENCE : 44 

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

< 210 > SEQ ID NO 45 
< 211 > LENGTH : 45 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
< 220 > FEATURE : 
21 > NAME / KEY : CDS 

< 222 > LOCATION : ( 1 ) . . ( 45 ) 
< 223 > OTHER INFORMATION : Human Interferon Lambda Secretion peptide 

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

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

< 210 > SEO 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 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

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

35 40 45 

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

60 50 55 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg tcc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly cys Leu Ile Cys Leu Ser His Ile 
65 75 70 80 

288 aag tgc acgccc aag atg aag aag tgg ctc cca gga cgc tgc cac acc 
Lys Cys Thr Pro Lys Met Lys Lys Trp Leu Pro Gly Arg Cys His Thr 

95 85 90 

336 tac gaa ggc gac aaa gag tcc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

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

180 185 190 

624 cag acc cac agc ctg gct cac acc aga gcc ctg agg ctc ctg gca caa 
Gin Thr His Ser Leu Ala His Thr Arg Ala Leu Arg Leu Leu Ala Gln 

205 195 200 

672 atg agg aga atc tct ccc ttc tcc tgc ctg gac cac aga agg gac ttt 
Met Arg Arg Ile Ser Pro Phe Ser Cys Leu Asp His Arg Arg Asp Phe 

210 215 220 

720 ggt tcc cct cat gag gct ttt ggg ggc aac cag gtc cag aag gct caa 
Gly Ser Pro His Glu Ala Phe Gly Gly Asn Gin Val Gin Lys Ala Gin 
225 230 235 240 

768 gcc atg gct ctg gtg cat gag atg ctc cag cag acc ttc cag ctc ttc 
Ala Met Ala Leu Val His Glu Met Leu Gin Gin Thr Phe Gin Leu Phe 

245 250 255 

816 agc aca gag ggc tcg gct gct gcc tgg aat gag agc ctc ctg cac cag 
Ser Thr Glu Gly Ser Ala Ala Ala Trp Asn Glu Ser Leu Leu His Gin 

260 265 270 

ttc tgc act gga ctg gat cag cag ctc agg gac ctg gaa gcc tgt gtc 864 
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Phe Cys Thr Gly Leu Asp Gin Gin Leu Arg Asp Leu Glu Ala Cys Val 

275 280 285 

912 atg cag gag gcg ggg ctg gaa ggg acc ccc ctg ctg gag gag gac tcc 
Met Gin Glu Ala Gly Leu Glu Gly Thr Pro Leu Leu Glu Glu Asp Ser 

290 295 300 

960 atc ctg gct gtg agg aaa tac ttc cac aga ctc acc ctc tat ctg caa 
Ile Leu Ala Val Arg Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu Gin 
305 310 315 320 

1008 gag aag agc tac agc ccc tgt gcc tgg gag atc gtc agg gca gaa gtc 
Glu Lys Ser Tyr Ser Pro Cys Ala Trp Glu Ile Val Arg Ala Glu Val 

325 330 335 

1056 atg aga tcc ttc tct toc tcc aga aac ctg caa gac aga ctc agg aag 
Met Arg Ser Phe Ser Ser Ser Arg Asn Leu Gin Asp Arg Leu Arg Lys 

340 345 350 

1065 aag gag tga 
Lys Glu 

< 210 > SEQ ID NO 48 
< 211 > LENGTH : 354 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Sus scrofa 

< 400 > SEQUENCE : 48 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

15 

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

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 40 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 
55 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
70 

Lys Cys Thr Pro Lys Met Lys Lys Trp Leu Pro Gly Arg Cys His Thr 
95 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 120 

Gin Phe Ile Ala Gin Val Asp Leu cys Val Asp Cys Thr Thr Gly Cys 
135 

Leu Lys Gly Leu Ala Asn Val Gin cys Ser Asp Leu Leu Lys Lys Trp 
150 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Gly Cys Asp Leu Pro 

Gln Thr His Ser Leu Ala His Thr Arg Ala Leu Arq Leu Leu Ala Gln 
195 200 

Met Arg Arg Ile Ser Pro Phe Ser Cys Leu Asp His Arg Arg Asp Phe 
215 

ly Asn Gin Val Gln Lys Ala Gln y Ser Pro His Glu Ala Phe G 
230 

Ala Met Ala Leu Val His Glu Met Leu Gin Gin Thr Phe Gln Leu Phe 
255 

Ser Thr Glu Gly Ser Ala Ala Ala Trp Asn Glu Ser Leu Leu His Gin 
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260 265 270 

Phe Cys Thr Gly Leu Asp Gin Gin Leu Arg Asp Leu Glu Ala Cys Val 
275 280 

Met Gin Glu Ala Gly Leu Glu Gly Thr Pro Leu Leu Glu Glu Asp Ser 
290 295 

Ile Leu Ala Val Arq Lys Tyr Phe His Arq Leu Thr Leu Tyr Leu Gln 
305 310 315 320 

Glu Lys Ser Tyr Ser Pro Cys Ala Trp Glu Ile Val Arg Ala Glu Val 
335 

Met Arg Ser Phe Ser Ser Ser Arg Asn Leu Gin Asp Arg Leu Arg Lys 
340 345 350 

Lys Glu 

< 210 > SEQ ID NO 49 
< 211 > LENGTH : 570 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 

22 > LOCATION : ( 1 ) . . ( 570 ) 
< 223 > OTHER INFORMATION : Human Interferon Alpha 

< 400 > SEQUENCE : 49 

48 atg gcc tcg ccc ttt gct tta ctg atg gtc ctg gtg gtg ctc agc tgo 
Met Ala Ser Pro Phe Ala Leu Leu Met Val Leu Val Val Leu Ser Cys 

10 15 * * 
96 aag tea agc tgc tct ccg ggc tgt gat ctc cct gag acc cac agc ctg 

Lys Ser Ser Cys Ser Pro Gly Cys Asp Leu Pro Glu Thr His Ser Leu 
20 30 25 

144 gat aac agg agg acc ttg atg ctc ctg gca caa atg agc aga atc tct 
Asp Asn Arg Arg Thr Leu Met Leu Leu Ala Gin Met Ser Arg Ile Ser 

35 40 45 

192 cct tcc tcc tgt ctg atg gac aga cat gac ttt gga ttt ccc cag gag 
Pro Ser Ser Cys Leu Met Asp Arg His Asp Phe Gly Phe Pro Gin Glu 

55 50 60 

240 gag ttt gat ggc aac cag ttc cag aag gct cca gcc atc tct gtc ctc 
Glu Phe Asp Gly Asn Gin Phe Gin Lys Ala Pro Ala Ile Ser Val Leu 

75 80 70 

288 caa gag ctg atc cag cag atc ttc aac ctc ttt acc aca aaa gat tca 
Gin Glu Leu Ile Gin Gin Ile Phe Asn Leu Phe Thr Thr Lys Asp Ser 

85 90 95 

336 tct gct gct tgg gat gag gac ctc cta gac aaa ttc tgc acc gaa ctc 
Ser Ala Ala Trp Asp Glu Asp Leu Leu Asp Lys Phe Cys Thr Glu Leu 

100 105 110 

384 tac cag cag ctg aat gac ttg gaa gcc tgt gtg atg cag gag gag agg 
Tyr Gin Gin Leu Asn Asp Leu Glu Ala Cys Val Met Gin Glu Glu Arg 

115 120 125 

432 gtg gga gaa act ccc ctg atg aat gcg gac tcc atc ttg get gtg aag 
Val Gly Glu Thr Pro Leu Met Asn Ala Asp Ser Ile Leu Ala Val Lys 

130 135 140 

480 aaa tac ttc cga aga atc act ctc tat ctg acg gag aag aaa tac ago 
Lys Tyr Phe Arg Arg Ile Thr Leu Tyr Leu Thr Glu Lys Lys Tyr Ser 
145 150 155 160 

528 cct tgt gcc tgg gag gtt gtc aga gca gaa atc gtg aga tcc ctc tct 
Pro Cys Ala Trp Glu Val Val Arg Ala Glu Ile Val Arg Ser Leu Ser 

165 170 175 

570 tta tca aca aac ttg caa gaa aga tta agg agg aag gaa taa 
Leu Ser Thr Asn Leu Gin Glu Arg Leu Arg Arg Lys Glu 

180 185 
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< 210 > SEQ ID NO 50 
< 211 > LENGTH : 189 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 50 

Met Ala Ser Pro Phe Ala Leu Leu Met Val Leu Val Val Leu Ser Cys 
15 

Lys Ser Ser cys Ser Pro Gly Cys Asp Leu Pro Glu Thr His Ser Leu 
20 25 30 

Asp Asn Arg Arg Thr Leu Met Leu Leu Ala Gin Met Ser Arg Ile Ser 
35 40 45 

Pro Ser Ser Cys Leu Met Asp Arg His Asp Phe Gly Phe Pro Gin Glu 
55 

Glu Phe Asp Gly Asn Gin Phe Gin Lys Ala Pro Ala Ile Ser Val Leu 
75 80 70 

Gin Glu Leu Ile Gin Gin Ile Phe Asn Leu Phe Thr Thr Lys Asp Ser 
95 

Ser Ala Ala Trp Asp Glu Asp Leu Leu Asp Lys Phe Cys Thr Glu Leu 
100 105 110 

Tyr Gin Gin Leu Asn Asp Leu Glu Ala Cys Val Met Gin Glu Glu Arg 
115 120 125 

Val Gly Glu Thr Pro Leu Met Asn Ala Asp Ser Ile Leu Ala Val Lys 
135 

Lys Tyr Phe Arg Arg Ile Thr Leu Tyr Leu Thr Glu Lys Lys Tyr Ser 
150 155 160 

Pro Cys Ala Trp Glu Val Val Arg Ala Glu Ile Val Arg Ser Leu Ser 
165 175 

Leu Ser Thr Asn Leu Gin Glu Arg Leu Arg Arg Lys Glu 
180 185 

< 210 > SEQ ID NO 51 
< 211 > LENGTH : 1056 
< 212 > TYPE : DNA 
13 > ORGANISM : Homo sapiens 

< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 1056 ) 
< 223 > OTHER INFORMATION : Human Glucon Alpha 

< 400 > SEQUENCE : 51 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag cccacc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

25 30 20 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 80 75 

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

85 95 90 
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336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

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

180 185 190 

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

195 200 205 

672 atc tct cct toc tcc tgt ctg atg gac aga cat gac ttt gga ttt ccc 
Ile Ser Pro Ser Ser Cys Leu Met Asp Arg His Asp Phe Gly Phe Pro 

210 215 220 

720 cag gag gag ttt gat ggc aac cag ttc cag aag gct cca gcc atc tot 
Gin Glu Glu Phe Asp Gly Asn Gin Phe Gin Lys Ala Pro Ala Ile Ser 
225 230 240 235 

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

245 250 255 

816 gat tca tct gct got tgg gat gag gac ctc cta gac aaa ttc tgc acc 
Asp Ser Ser Ala Ala Trp Asp Glu Asp Leu Leu Asp Lys Phe Cys Thr 

260 265 270 

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

275 280 285 

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

290 295 300 

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

1008 tac agc cct tgt gcc tgg gag gtt gtc aga gca gaa atc gtg aga tcc 
Tyr Ser Pro Cys Ala Trp Glu Val Val Arq Ala Glu Ile Val Ara Ser 

330 335 325 

1056 ctc tct tta tca aca aac ttg caa gaa aga tta agg agg aag gaa taa 
Leu Ser Leu Ser Thr Asn Leu Gin 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 
5 15 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
25 20 
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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 
55 

Arg Lys Ala Gly Cys Thr Arg Gly cys Leu Ile Cys Leu Ser His Ile 
65 70 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
90 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 120 125 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly cys 
135 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 150 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
170 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Cys Asp Leu Pro Glu Thr His 
190 

Ser Leu Asp Asn Arg Ara Thr Leu Met Leu Leu Ala Gln Met Ser Arq 
195 200 205 

Ile Ser Pro Ser Ser Cys Leu Met Asp Arg His Asp Phe Gly Phe Pro 
215 

Gin Glu Glu Phe Asp Gly Asn Gin Phe Gin Lys Ala Pro Ala Ile Ser 
225 230 

Val Leu Gln Glu Leu Ile Gin Gin Ile Phe Asn Leu Phe Thr Thr Lys 
250 

Asp Ser Ser Ala Ala Trp Asp Glu Asp Leu Leu Asp Lys Phe Cys Thr 
270 

Glu Leu Tyr Gin Gin Leu Asn Asp Leu Glu Ala Cys Val Met Gin Glu 
275 280 285 

Glu Arg Val Gly Glu Thr Pro Leu Met Asn Ala Asp Ser Ile Leu Ala 
295 

Val Lys Lys Tyr Phe Arg Arg Ile Thr Leu Tyr Leu Thr Glu Lys Lys 
305 310 

Tyr Ser Pro Cys Ala Trp Glu Val Val Arq Ala Glu Ile Val Ara Ser 
330 

Leu Ser Leu Ser Thr Asn Leu Gln Glu Arg Leu Arg Arg Lys Glu 
350 

< 210 > SEQ ID NO 53 
< 211 > LENGTH : 570 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Bos taurus 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 570 ) 
< 223 > OTHER INFORMATION : Bovine Interferon Alpha 

< 400 > SEQUENCE : 53 

48 atg gcc cca gcc tgg tcc ttc ctg cta tcc ctg ttg ctg ctc agc tgc 
Met Ala Pro Ala Trp Ser Phe Leu Leu Ser Leu Leu Leu Leu Ser Cys 

10 15 

96 aac gcc atc tgc tct ctg ggt tgc cac ctg cct cac acc cac agc ctg 
Asn Ala Ile Cys Ser Leu Gly Cys His Leu Pro His Thr His Ser Leu 

20 25 30 
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144 gcc aac agg agg gtc ctg atg ctc ctg caa caa ctg aga agg gtc tcc 
Ala Asn Arg Arg Val Leu Met Leu Leu Gin Gin Leu Arg Arg Val Ser 

45 35 40 

192 cct toc tcctgc ctg cag gac aga aat gac ttc gaa ttc ctc cag gag 
Pro Ser Ser Cys Leu Gin Asp Arg Asn Asp Phe Glu Phe Leu Gin Glu 

55 60 

240 gct ctg ggt ggc agc cag ttg cag aag gct caa gcc atc tct gtg ctc 
Ala Leu Gly Gly Ser Gin Leu Gin Lys Ala Gin Ala Ile Ser Val Leu 

75 80 65 70 

288 cac gag gtg acc cag cac acc ttc cag ctc ttc agc aca gag ggc tcg 
His Glu Val Thr Gin His Thr Phe Gin Leu Phe Ser Thr Glu Gly Ser 

85 90 95 

336 ccc gcc acg tgg gac aag agc ctc ctg gac aag cta cgc gct gcg ctg 
Pro Ala Thr Trp Asp Lys Ser Leu Leu Asp Lys Leu Arg Ala Ala Leu 

100 105 110 

384 gat cag cag ctc act gac ctg caa gcc tot ctg acg cag gag gag ggg 
Asp Gin Gin Leu Thr Asp Leu Gln Ala Cys Leu Thr Gln Glu Glu Gly 

115 120 125 

432 ctg cga ggg gct ccc ctg ctc aag gag gac tcc agc ctg gct gtg agg 
Leu Arg Gly Ala Pro Leu Leu Lys Glu Asp Ser Ser Leu Ala Val Arg 

130 135 140 

480 aaa tac ttc cac aga ctc act ctctat ctg caa gag aag aga cac ago 
Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu Gin Glu Lys Arg His Ser 
145 150 155 160 

528 cct tgt gcctgg gag gtt gtc aga gca gaa gtc atg aga gcc ttc tct 
Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Met Arg Ala Phe Ser 

165 170 175 

570 tcc tca aca aac ttg cag gag agt ttc agg aga aag gac tga 
Ser Ser Thr Asn Leu Gin Glu Ser Phe Arg Arg Lys Asp 

180 185 

< 210 > SEQ ID NO 54 
< 211 > LENGTH : 189 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Bos taurus 

< 400 > SEQUENCE : 54 
Met Ala Pro Ala Trp Ser Phe Leu Leu Ser Leu Leu Leu Leu Ser Cys 

Asn Ala Ile Cys Ser Leu Gly Cys His Leu Pro His Thr His Ser Leu 
20 30 

Ala Asn Arg Arg Val Leu Met Leu Leu Gin Gin Leu Ara Ara Val Ser 
35 

Pro Ser Ser Cys Leu Gin Asp Arg Asn Asp Phe Glu Phe Leu Gin Glu 

Ala Leu Gly Gly Ser Gin Leu Gin Lys Ala Gin Ala Ile Ser Val Leu 
65 70 75 

His Glu Val Thr Gin His Thr Phe Gin Leu Phe Ser Thr Glu Gly Ser 
85 

Pro Ala Thr Trp Asp Lys Ser Leu Leu Asp Lys Leu Arg Ala Ala Leu 
100 110 

Asp Gin Gin Leu Thr Asp Leu Gin Ala Cys Leu Thr Gin Glu Glu Gly 
115 

Leu Arg Gly Ala Pro Leu Leu Lys Glu Asp Ser Ser Leu Ala Val Arg 
140 

Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu Gin Glu Lys Arg His Ser 
145 150 155 160 
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Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Met Arg Ala Phe Ser 

165 170 175 

Ser Ser Thr Asn Leu Gin 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 ) 
23 > OTHER INFORMATION : Bovine GlucON Alpha 

< 400 > SEQUENCE : 55 

48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

10 15 

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat gct gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg tcc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 75 80 

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

95 85 90 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

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

180 185 190 

624 agc ctg gcc aac agg agg gtc ctg atg ctc ctg caa caa ctg aga agg 
Ser Leu Ala Asn Arg Arg Val Leu Met Leu Leu Gin Gin Leu Arg Arg 

195 200 205 

672 gtc tcc cct tcc tcc tgc ctg cag gac aga aat gac ttc gaa ttc ctc 
Val Ser Pro Ser Ser Cys Leu Gin Asp Arg Asn Asp Phe Glu Phe Leu 

210 215 220 

720 cag gag gct ctg ggt ggc agc cag ttg cag aag gct caa gcc atc tot 
Gin Glu Ala Leu Gly Gly Ser Gin Leu Gln Lys Ala Gln Ala Ile Ser 
225 230 235 240 

gtg ctc cac gag gtg acc cag cac acc ttc cag ctc ttc agc aca gag 768 
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Val Leu His Glu Val Thr Gin His Thr Phe Gin Leu Phe Ser Thr Glu 

245 250 255 

816 ggc tcg ccc gcc acg tgg gac aag agc ctc ctg gac aag cta cgc gct 
Gly Ser Pro Ala Thr Trp Asp Lys Ser Leu Leu Asp Lys Leu Arg Ala 

260 265 270 

864 gcg ctg gat cag cag ctc act gac ctg caa gcc tgt ctg acg cag gag 
Ala Leu Asp Gln Gln Leu Thr Asp Leu Gln Ala Cys Leu Thr Gln Glu 

275 280 285 

912 gag ggg ctg cga ggg gct ccc ctg ctc aag gag gac tcc agc ctg gct 
Glu Gly Leu Arg Gly Ala Pro Leu Leu Lys Glu Asp Ser Ser Leu Ala 

290 295 300 

960 gtg agg aaa tac ttc cac aga ctc act ctc tat ctg caa gag aag aga 
Val Arg Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu Gin Glu Lys Arg 
305 310 315 320 

1008 cac agc cct tgt gcc tgg gag gtt gtc aga gca gaa gtc atg aga gcc 
His Ser Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Met Arg Ala 

325 330 335 

1056 ttc tct tcc tca aca aac ttg cag gag agt ttc agg aga aag gac tga 
Phe Ser Ser Ser Thr Asn Leu Gin Glu Ser Phe Arg Arg Lys Asp 

340 345 350 

< 210 > SEQ ID NO 56 
< 211 > LENGTH : 351 
212 > TYPE : PRT 

< 213 > ORGANISM : Bos taurus 

< 400 > SEQUENCE : 56 

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 
15 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
30 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 

Gly Lys DYS Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly cys Leu Ile Cys Leu Ser His Ile 
65 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
95 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Cys His Leu Pro His Thr His 
190 

Ser Leu Ala Asn Arg Arg Val Leu Met Leu Leu Gin Gin Leu Arg Arg 
195 

Val Ser Pro Ser Ser Cys Leu Gin Asp Arg Asn Asp Phe Glu Phe Leu 

Gin Glu Ala Leu Gly Gly Ser Gin Leu Gin Lys Ala Gin Ala Ile Ser 
225 240 
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Val Leu His Glu Val Thr Gln His Thr Phe Gln Leu Phe Ser Thr Glu 
245 250 255 

Gly Ser Pro Ala Thr Trp Asp Lys Ser Leu Leu Asp Lys Leu Arg Ala 
265 270 

Ala Leu Asp Gin Gin Leu Thr Asp Leu Gin Ala Cys Leu Thr Gin Glu 
275 280 285 

Glu Gly Leu Arg Gly Ala Pro Leu Leu Lys Glu Asp Ser Ser Leu Ala 

Val Arg Lys Tyr Phe His Arg Leu Thr Leu Tyr Leu Gin Glu Lys Arg 
305 315 320 

His Ser Pro Cys Ala Trp Glu Val Val Arg Ala Glu Val Met Arg Ala 
325 330 335 

Phe Ser Ser Ser Thr Asn Leu Gin Glu Ser Phe Arg Arg Lys Asp 
340 345 350 

< 210 > SEQ ID NO 57 
< 211 > LENGTH : 564 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 564 ) 
< 223 > OTHER INFORMATION : Human Interferon Beta 

< 400 > SEQUENCE : 57 

48 atg acc aac aag tgt ctc ctc caa att gct ctc ctg ttg tgc ttc toc 
Met Thr Asn Lys Cys Leu Leu Gin Ile Ala Leu Leu Leu Cys Phe Ser 
1 10 15 

96 acg aca gct ctt tcc atg agc tac aac ttg ctt gga ttccta caa aga 
Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu Gln Arg 

20 25 30 

144 agc agc aat tgt cag tgt cag aag ctc ctg tgg caa ttg aat ggg agg 
Ser Ser Asn cys Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg 

35 40 45 

192 ctt gaa tac tgc ctc aag gac agg agg aac ttt gac atc cct gag gag 
Leu Glu Tyr Cys Leu Lys Asp Arg Arg Asn Phe Asp Ile Pro Glu Glu 

50 55 60 

240 att aag cag ctg cag cag ttc cag aag gag gac gcc gca gtg acc atc 
Ile Lys Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Val Thr Ile 
65 70 75 80 

288 tat gag atg ctc cag aac atc ttt got att ttc aga caa gat tca tcg 
Tyr Glu Met Leu Gin Asn Ile Phe Ala Ile Phe Arg Gin Asp Ser Ser 

90 95 85 

336 agc act ggc tgg aat gag act att gtt gag aac ctc ctg gct aat gtc 
Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu Leu Ala Asn Val 

100 105 110 

384 tat cat cag aga aac cat ctg aag aca gtc ctg gaa gaa aaa ctg gag 
Tyr His Gin Arg Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu 

115 120 125 

432 aaa gaa gat ttc acc agg gga aaa cgc atg agc agt ctg cac ctg aaa 
Lys Glu Asp Phe Thr Arg Gly Lys Arg Met Ser Ser Leu His Leu Lys 

130 135 140 

480 aga tat tat ggg agg att ctg cat tac ctg aag gcc aag gag gac agt 
Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala Lys Glu Asp Ser 
145 150 155 160 

528 cac tgt gcc tgg acc ata gtc aga gtg gaa atc cta agg aac ttt tac 
His Cys Ala Trp Thr Ile Val Arg Val Glu Ile Leu Arg Asn Phe Tyr 

165 170 175 

gtc att aac aga ctt aca ggt tac ctc cga aac tga 564 
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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 Thr Asn Lys Cys Leu Leu Gin Ile Ala Leu Leu Leu Cys Phe Ser 

10 15 Met Thr Asn Lye cys Leu Leu Gin Ile Ala Leu 
Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg 

25 30 

Ser Ser Asn cys Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg 
35 40 

Leu Glu Tyr Cys Leu Lys Asp Arg Arg Asn Phe Asp Ile Pro Glu Glu 
50 

Ile Lys Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Val Thr Ile 
70 65 80 

Tyr Glu Met Leu Gin Asn Ile Phe Ala Ile Phe Arg Gin Asp Ser Ser 
85 95 90 

Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu Leu Ala Asn Val 
105 110 

Tyr His Gin Arg Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu 
115 120 

Lys Glu Asp Phe Thr Arg Gly Lys Arg Met Ser Ser Leu His Leu Lys 
130 

Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala Lys Glu Asp Ser 
150 145 160 

His Cys Ala Trp Thr Ile Val Arg Val Glu Ile Leu Arg Asn Phe Tyr 
165 170 175 

Val 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 

48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

15 10 

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 45 40 

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

55 60 50 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg tcc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

70 75 80 65 
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288 aag tgc acg ccc aag atg aag aag ttc atc cca gga cgc tgc cac acc 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
90 85 95 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gln Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

432 cag ttc atc gca cag gtc gat ctg tgt gtg gac tgc aca act ggc tgo 
Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac atg agc tac aac ttg ctt gga 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Met Ser Tyr Asn Leu Leu Gly 

180 185 190 

624 ttc cta caa aga agc agc aat tgt cag tgt cag aag ctc ctg tgg caa 
Phe Leu Gin Arg Ser Ser Asn Cys Gln Cys Gin Lys Leu Leu Trp Gin 

195 200 205 

672 ttg aat ggg agg ctt gaa tac tgc ctc aag gac agg agg aac ttt gac 
Leu Asn Gly Arg Leu Glu Tyr Cys Leu Lys Asp Arg Arg Asn Phe Asp 

210 215 220 

720 atc cct gag gag att aag cag ctg cag cag ttc cag aag gag gac gcc 
Ile Pro Glu Glu Ile Lys Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala 
25 230 235 240 

768 gca gtg acc atc tat gag atg ctc cag aac atc ttt gct att ttc aga 
Ala Val Thr Ile Tyr Glu Met Leu Gin Asn Ile Phe Ala Ile Phe Ara 

245 250 255 

816 caa gat tca tcg agc act ggc tgg aat gag act att gtt gag aac ctc 
Gin Asp Ser Ser Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu 

260 265 270 

864 ctg gct aat gtc tat cat cag aga aac cat ctg aag aca gtc ctg gaa 
Leu Ala Asn Val Tyr His Gln Arg Asn His Leu Lys Thr Val Leu Glu 

275 280 285 

912 gaa aaa ctg gag aaa gaa gat ttc acc agg gga aaa cgc atg agc agt 
Glu Lys Leu Glu Lys Glu Asp Phe Thr Arg Gly Lys Arg Met Ser Ser 

290 295 300 

960 ctg cac ctg aaa aga tat tat ggg agg att ctg cat tac ctg aag gcc 
Leu His Leu Lys Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala 
305 310 315 320 

1008 aag gag gac agt cac tgt gcc tgg acc ata gtc aga gtg gaa atc cta 
Lys Glu Asp Ser His Cys Ala Trp Thr Ile Val Arg Val Glu Ile Leu 

330 325 335 

1056 agg aac ttt tac gtc att aac aga ctt aca ggt tac ctc cga aac tga 
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 
15 10 
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Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

30 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 40 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 
50 55 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 120 

Gin Phe Ile Ala Gin Val Asp Leu cys Val Asp Cys Thr Thr Gly Cys 
130 

Leu Lys Gly Leu Ala Asn Val Gln Cys Ser Asp Leu Leu Lys Lys Trp 
145 

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gin Val 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Met Ser Tyr Asn Leu Leu Gly 
190 

Phe Leu Gin Arg Ser Ser Asn cys Gin Cys Gin Lys Leu Leu Trp Gin 
195 200 

Leu Asn Gly Arg Leu Glu Tyr Cys Leu Lys Asp Arg Arg Asn Phe Asp 
210 

Ile Pro Glu Glu Ile Lys Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala 
225 

Ala Val Thr Ile Tyr Glu Met Leu Gin Asn Ile Phe Ala Ile Phe Arg 

Gin Asp Ser Ser Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu 
270 

Leu Ala Asn Val Tyr His Gin Arg Asn His Leu Lys Thr Val Leu Glu 
275 280 

Glu Lys Leu Glu Lys Glu Asp Phe Thr Arg Gly Lys Arg Met Ser Ser 
290 

Leu His Leu Lys Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala 
305 

Lys Glu Asp Ser His Cys Ala Trp Thr Ile Val Arg Val Glu Ile Leu 

Arg Asn Phe Tyr Val Ile Asn Arg Leu Thr Gly Tyr Leu Arg Asn 
340 350 

< 210 > SEQ ID NO 61 
< 211 > LENGTH : 561 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Bos taurus 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 561 ) 
< 223 > OTHER INFORMATION : Bovine Interferon Beta 

< 400 > SEQUENCE : 61 

48 atg acc tac cgg tgc ctc ctc cag atg gtt ctc ctg ctg tgt ttc toc 
Met Thr Tyr Arg Cys Leu Leu Gin Met Val Leu Leu Leu Cys Phe Ser 

10 15 
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96 acc aca gct ctt tcc agg agc tac agc ttg ctt cga ttc caa caa cgt 
Thr Thr Ala Leu Ser Arg Ser Tyr Ser Leu Leu Arg Phe Gin Gin Arg 

20 25 30 

144 cag agc ctt aaa gag tgt cag aaa ctc ctg ggg cag tta cct tca act 
Gin Ser Leu Lys Glu Cys Gin Lys Leu Leu Gly Gin Leu Pro Ser Thr 

35 40 45 

192 cct caa cat tgc ctc gag gcc agg atg gac ttc cag atg cct gag gag 
Pro Gin His Cys Leu Glu Ala Arg Met Asp Phe Gin Met Pro Glu Glu 

50 55 60 

240 atg aag caa gaa cag cag ttc cag aag gaa gat gcc ata ttg gtc atg 
Met Lys Gin Glu Gin Gin Phe Gin Lys Glu Asp Ala Ile Leu Val Met 

70 80 75 

288 tat gag gtgctc cag cac atc ttc ggc att ctc acc aga gac ttc tcc 
Tyr Glu Val Leu Gin His Ile Phe Gly Ile Leu Thr Arg Asp Phe Ser 

85 90 95 

336 agc act ggc tgg tct gag acc atc atc gag gac ctc ctt gag gaa ctc 
Ser Thr Gly Trp Ser Glu Thr Ile Ile Glu Asp Leu Leu Glu Glu Leu 

100 105 110 

384 tat ggg cagatg aat cgt ctg cag cca atc cag aag gaa ata atg cag 
Tyr Gly Gin Met Asn Arg Leu Gin Pro Ile Gin Lys Glu Ile Met Gln 

115 120 125 

432 aag caa aac acc aca gcg gga gac acg atc gtt ccc cac cta ggg aaa 
Lys Gin Asn Thr Thr Ala Gly Asp Thr Ile Val Pro His Leu Gly Lys 

130 135 140 

480 tat tac ttc aac ctc atg cag tac ctg gag toe aag gag tac gac agg 
Tyr Tyr Phe Asn Leu Met Gin Tyr Leu Glu Ser Lys Glu Tyr Asp Arg 
145 150 155 160 

528 tgt gcc tgg aca gtc gtg caa gtg caa ata ctc acg aac gtt tct ttc 
Cys Ala Trp Thr Val Val Gin Val Gin Ile Leu Thr Asn Val Ser Phe 

165 170 175 

561 ctg atg aga cta aca ggt tac gtc cgt gac tga 
Leu Met Arg Leu Thr Gly Tyr Val Arg Asp 

180 185 

< 210 > SEQ ID NO 62 
< 211 > LENGTH : 186 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Bos taurus 

< 400 > SEQUENCE : 62 
Met Thr Tyr Arg Cys Leu Leu Gln Met Val Leu Leu Leu Cys Phe Ser Met Thr Tyr Arg cys Leu Leu Gin Met Val Leu 
Thr Thr Ala Leu Ser Arg Ser Tyr Ser Leu Leu Arg Phe Gin Gin Arg 

Gin Ser Leu Lys Glu Cys Gin Lys Leu Leu Gly Gin Leu Pro Ser Thr 
40 

Pro Gin His Cys Leu Glu Ala Arg Met Asp Phe Gin Met Pro Glu Glu 
55 

Met Lys Gin Glu Gin Gin Phe Gin Lys Glu Asp Ala Ile Leu Val Met 
80 

Tyr Glu Val Leu Gin His Ile Phe Gly Ile Leu Thr Arg Asp Phe Ser 

Ser Thr Gly Trp Ser Glu Thr Ile Ile Glu Asp Leu Leu Glu Glu Leu 

Tyr Gly Gin Met Asn Arg Leu Gin Pro Ile Gin Lys Glu Ile Met Gin 
120 

Lys Gin Asn Thr Thr Ala Gly Asp Thr Ile Val Pro His Leu Gly Lys 
135 
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Tyr Tyr Phe Asn Leu Met Gin Tyr Leu Glu Ser Lys Glu Tyr Asp Arg 
145 150 155 160 

Cys Ala Trp Thr Val Val Gin Val Gin Ile Leu Thr Asn Val Ser Phe 
165 170 175 

Leu Met Arg Leu Thr Gly Tyr Val Arg Asp 
180 185 

< 210 > SEQ ID NO 63 
< 211 > LENGTH : 1053 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Bos taurus 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 1053 ) 
< 223 > OTHER INFORMATION : Glucon Beta Bovine NNNN N N N N PAA w MH OWN 

< 400 > SEQUENCE : 63 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

55 60 50 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg tcc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 75 80 

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

85 90 95 

336 tac gaa ggc gac aaa gag tcc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac agg agc tac agc ttg ctt cga 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Arg Ser Tyr Ser Leu Leu Arg 

180 185 190 

624 ttc caa caa cgt cag agc ctt aaa gag tgt cag aaa ctc ctg ggg cag 
Phe Gin Gin Arg Gin Ser Leu Lys Glu Cys Gin Lys Leu Leu Gly Gin 

195 200 205 

672 tta cct tca act cct caa cat tgc ctc gag gcc agg atg gac ttc cag 
Leu Pro Ser Thr Pro Gln His Cys Leu Glu Ala Arg Met Asp Phe Gln 

210 215 220 

720 atg cct gag gag atg aag caa gaacag cag ttc cag aag gaa gat gcc 
Met Pro Glu Glu Met Lys Gin Giu Gin Gin Phe Gin Lys Glu Asp Ala 
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225 230 235 240 

768 ata ttg gtc atg tat gag gtg ctc cag cac atc ttc ggc att ctc acc 
Ile Leu Val Met Tyr Glu Val Leu Gin His Ile Phe Gly Ile Leu Thr 

245 250 255 

816 aga gac ttc tcc agc act ggc tgg tct gag acc atc atc gag gac ctc 
Arg Asp Phe Ser Ser Thr Gly Trp Ser Glu Thr Ile Ile Glu Asp Leu 

260 265 270 

864 ctt gag gaa ctc tat ggg cag atg aat cgt ctg cag cca atc cag aag 
Leu Glu Glu Leu Tyr Gly Gin Met Asn Arg Leu Gin Pro Ile Gin Lys 

275 280 285 

912 gaa ata atg cag aag caa aac acc aca gcg gga gac acg atc gtt ccc 
Glu Ile Met Gln Lys Gin Asn Thr Thr Ala Gly Asp Thr Ile Val Pro 

290 295 300 

960 cac cta ggg aaa tat tac ttc aac ctc atg cag tac ctg gag tcc aag 
His Leu Gly Lys Tyr Tyr Phe Asn Leu Met Gin Tyr Leu Glu Ser Lys 
305 310 315 320 

1008 gag tac gac agg tgt gcc tgg aca gtc gtg caa gtg caa ata ctc acg 
Glu Tyr Asp Arg Cys Ala Trp Thr Val Val Gin Val Gin Ile Leu Thr 

325 330 335 

1053 aac gtt tct ttc ctg atg aga cta aca ggt tac gtc cgt gac tga 
Asn Val Ser Phe Leu Met Arg Leu Thr Gly Tyr Val Arg Asp 

340 345 350 

< 210 > SEQ ID NO 64 
< 211 > LENGTH : 350 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Bos taurus 

< 400 > SEQUENCE : 64 

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

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
30 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 

Leu Lys Gly Leu Ala Asn Val Gin cys Ser Asp Leu Leu Lys Lys Trp 
145 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Arg Ser Tyr Ser Leu Leu Arg 
190 

Phe Gin Gin Arg Gin Ser Leu Lys Glu Cys Gin Lys Leu Leu Gly Gin 

Leu Pro Ser Thr Pro Gin His Cys Leu Glu Ala Arg Met Asp Phe Gin 
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Met Pro Glu Glu Met Lys Gin Glu Gin Gin Phe Gin Lys Glu Asp Ala 
225 230 240 

Ile Leu Val Met Tyr Glu Val Leu Gln His Ile Phe Gly Ile Leu Thr 
245 255 

Arg Asp Phe Ser Ser Thr Gly Trp Ser Glu Thr Ile Ile Glu Asp Leu 
260 265 270 

Leu Glu Glu Leu Tyr Gly Gin Met Asn Arg Leu Gin Pro Ile Gin Lys 
275 280 285 

Glu Ile Met Gin Lys Gin Asn Thr Thr Ala Gly Asp Thr Ile Val Pro 

His Leu Gly Lys Tyr Tyr Phe Asn Leu Met Gin Tyr Leu Glu Ser Lys 
305 310 320 

Glu Tyr Asp Arg Cys Ala Trp Thr Val Val Gin Val Gln Ile Leu Thr 
325 335 

Asn Val Ser Phe Leu Met Arq Leu Thr G 
340 345 

y Tyr Val Arg Asp 
350 

< 210 > SEQ ID NO 65 
< 211 > LENGTH : 561 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Sus scrofa 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 

22 > LOCATION : ( 1 ) . . ( 561 ) 
< 223 > OTHER INFORMATION : Porcine Interferon Beta 

< 400 > SEQUENCE : 65 

48 atg get aac aag tgc atc ctc caa atc gct ctc ctg atg tgt ttc tcc 
Met Ala Asn Lys Cys Ile Leu Gin Ile Ala Leu Leu Met Cys Phe Ser 

10 15 

96 acc aca gct ctt tcc atg agc tat gat gtg ctt cga tac caa caa agg 
Thr Thr Ala Leu Ser Met Ser Tyr Asp Val Leu Arq Tyr Gln ln Arq 

20 25 30 

144 agc agc aat ttg gca tgt cag aag ctc ctg gga cag ttg cct ggg act 
Ser Ser Asn Leu Ala Cys Gin Lys Leu Leu Gly Gin Leu Pro Gly Thr 

35 40 45 

192 cct caa tat tgc ctc gaa gat agg atg aac ttt gag gtc cct gag gag 
Pro Gin Tyr Cys Leu Glu Asp Arg Met Asn Phe Glu Val Pro Glu Glu 

50 55 60 

240 att atg caacca cca caa ttc cag aag gaa gat gca gta ttg att atc 
Ile Met Gin Pro Pro Gin Phe Gin Lys Glu Asp Ala Val Leu Ile Ile 
65 70 75 80 

288 cac gag atg ctc cag cag atc ttc ggc att ctc aga aga aat ttc tct 
His Glu Met Leu Gin Gin Ile Phe Gly Ile Leu Arg Arg Asn Phe Ser 

90 95 

336 agc act ggc tgg aat gaa acc gtc att aag act atc ctt gtg gaa ctt 
Ser Thr Gly Trp Asn Glu Thr Val Ile Lys Thr Ile Leu Val Glu Leu 

100 105 110 

384 gat ggg cag atg gat gac ctg gag aca atc ctg gag gaa atc atg gag 
Asp Gly Gin Met Asp Asp Leu Glu Thr Ile Leu Glu Glu Ile Met Glu 

115 120 125 

432 gag gaa aat ttc ccc agg gga gac atg acc att ctt cac ctg aag aaa 
Glu Glu Asn Phe Pro Arg Gly Asp Met Thr Ile Leu His Leu Lys Lys 

130 135 140 

480 tat tac ttg agc att ctg cag tac ctg aag tcc aag gag tac aga agc 
Tyr Tyr Leu Ser Ile Leu Gln Tyr Leu Lys Ser Lys Glu Tyr Arg Ser 
145 150 155 

528 tgt gcc tgg aca gtc gtc caa gtg gaa atc ctc agg aac ttt tct ttc 
Cys Ala Trp Thr Val Val Gin Val Glu Ile Leu Arg Asn Phe Ser Phe 
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- continued 
165 170 175 

561 ctt aac aga ctt aca gat tac ctc cgg aac tga 
Leu Asn Arg Leu Thr Asp Tyr Leu Arg Asn 

180 185 

< 210 > SEQ ID NO 66 
< 211 > LENGTH : 186 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Sus scrofa 

< 400 > SEQUENCE : 66 
Met Ala Asn Lys Cys Ile Leu Gin Ile Ala Leu Leu Met Cys Phe Ser 

15 

Thr Thr Ala Leu Ser Met Ser Tyr Asp Val Leu Arg Tyr Gin Gin Arg 
30 

Ser Ser Asn Leu Ala Cys Gin Lys Leu Leu Gly Gin Leu Pro Gly Thr 
35 

Pro Gin Tyr Cys Leu Glu Asp Arg Met Asn Phe Glu Val Pro Glu Glu 
50 55 

Ile Met Gin Pro Pro Gln Phe Gln Lys Glu Asp Ala Val Leu Ile Ile 
70 

His Glu Met Leu Gin Gin Ile Phe Gly Ile Leu Arg Arg Asn Phe Ser 
95 

Ser Thr Gly Trp Asn Glu Thr Val Ile Lys Thr Ile Leu Val Glu Leu 
110 

Asp Gly Gin Met Asp Asp Leu Glu Thr Ile Leu Glu Glu Ile Met Glu 
115 

Glu Glu Asn Phe Pro Arg Gly Asp Met Thr Ile Leu His Leu Lys Lys 
130 135 

Tyr Tyr Leu Ser Ile Leu Gin Tyr Leu Lys Ser Lys Glu Tyr Arg Ser 
150 

Cys Ala Trp Thr Val Val Gin Val Glu Ile Leu Arq Asn Phe Ser Phe 
175 

Leu Asn Arg Leu Thr Asp Tyr Leu Arg Asn 

< 210 > SEQ ID NO 67 
< 211 > LENGTH : 1059 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Sus scrofa 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 1059 ) 
< 223 > OTHER INFORMATION : GLUCON Beta porcine 

< 400 > SEQUENCE : 67 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

50 55 60 

cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 240 
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Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

75 80 65 70 

288 aag tgc acgccc aag atg aag aag ttc atc cca gga cgc tgc cac acc 
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

85 90 95 

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

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac ggg ccc atg agc tat gat gtg 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Met Ser Tyr Asp Val 

180 185 190 

624 ctt cga taccaa caa agg agc agcaat ttg gca tgt cag aag ctc ctg 
Leu Arg Tyr Gin Gin Arg Ser Ser Asn Leu Ala Cys Gin Lys Leu Leu 

195 200 205 

672 gga cag ttg cct ggg act cct caa tat tgc ctc gaa gat agg atg aac 
Gly Gin Leu Pro Gly Thr Pro Gin Tyr Cys Leu Glu Asp Arg Met Asn 

210 215 220 

720 ttt gag gtc cct gag gag att atg caa cca cca caa ttc cag aag gaa 
Phe Glu Val Pro Glu Glu Ile Met Gin Pro Pro Gin Phe Gln Lys Glu 
225 230 235 240 

768 gat gca gta ttg att atc cac gag atg ctc cag cag atc ttc ggc att 
Asp Ala Val Leu Ile Ile His Glu Met Leu Gin Gin Ile Phe Gly Ile 

245 250 255 

816 ctc aga aga aat ttc tct agc act ggc tgg aat gaa acc gtc att aag 
Leu Arg Arg Asn Phe Ser Ser Thr Gly Trp Asn Glu Thr Val Ile Lys 

260 265 270 

864 act atc ctt gtg gaa ctt gat ggg cag atg gat gac ctg gag aca atc 
Thr Ile Leu Val Glu Leu Asp Gly Gln Met Asp Asp Leu Glu Thr Ile 

275 280 285 

912 ctg gag gaa atc atg gag gag gaa aat ttc ccc agg gga gac atg acc 
Leu Glu Glu Ile Met Glu Glu Glu Asn Phe Pro Arg Gly Asp Met Thr 

290 295 300 

960 att ctt cac ctg aag aaa tat tac ttg agc att ctg cag tac ctg aag 
Ile Leu His Leu Lys Lys Tyr Tyr Leu Ser Ile Leu Gin Tyr Leu Lys 
305 310 315 320 

1008 tcc aag gag tac aga agc tgt gcc tgg aca gtc gtc caa gtg gaa atc 
Ser Lys Glu Tyr Arg Ser Cys Ala Trp Thr Val Val Gin Val Glu Ile 

325 330 335 

1056 ctc agg aac ttt tct ttc ctt aac aga ctt aca gat tac ctc cgg aac 
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 : 352 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Sus scrofa 
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< 400 > SEQUENCE : 68 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

15 10 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
30 Aan cau duo she sun Ala Val Ala 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 
50 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 75 80 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
90 95 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 
130 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 155 160 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
170 175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Met Ser Tyr Asp Val 
190 

Leu Arg Tyr Gin Gin Arg Ser Ser Asn Leu Ala Cys Gin Lys Leu Leu 
195 

Gly Gin Leu Pro Gly Thr Pro Gin Tyr cys Leu Glu Asp Arg Met Asn 
210 215 

Phe Glu Val Pro Glu Glu Ile Met Gin Pro Pro Gin Phe Gin Lys Glu 
225 235 240 

Asp Ala Val Leu Ile Ile His Glu Met Leu Gin Gin Ile Phe Gly Ile 
250 255 

Leu Arg Arg Asn Phe Ser Ser Thr Gly Trp Asn Glu Thr Val Ile Lys 
270 

Thr Ile Leu Val Glu Leu Asp Gly Gin Met Asp Asp Leu Glu Thr Ile 
275 

Leu Glu Glu Ile Met Glu Glu Glu Asn Phe Pro Arg Gly Asp Met Thr 
290 295 

Ile Leu His Leu Lys Lys Tyr Tyr Leu Ser Ile Leu Gin Tyr Leu Lys 
305 315 320 

Ser Lys Glu Tyr Arg Ser Cys Ala Trp Thr Val Val Gin Val Glu Ile 
330 335 

Leu Arg Asn Phe Ser Phe 
340 350 

< 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 
N N N NAP 
W NP 

< 400 > SEQUENCE : 69 
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48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

10 15 

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 30 

144 ago aac ttt gcg acc acg gat ctc gat got gac cga ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 75 80 

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

85 90 95 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

105 110 100 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac ggg ccc ggg atg agc tat gat 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Gly Met Ser Tyr Asp 

180 185 190 

624 gtg ctt cga tac caa caa agg agc agc aat ttg gca tgt cag aag ctc 
Val Leu Arg Tyr Gin Gin Arg Ser Ser Asn Leu Ala Cys Gin Lys Leu 

195 200 205 

672 ctg gga cag ttg cct ggg act cct caa tat tgc ctc gaa gat agg atg 
Leu Gly Gin Leu Pro Gly Thr Pro Gln Tyr Cys Leu Glu Asp Arg Met 

210 215 220 

720 aac ttt gag gtc cct gag gag att atg caa cca cca caa ttc cag aag 
Asn Phe Glu Val Pro Glu Glu Ile Met Gln Pro Pro Gln Phe Gln Lys 
225 230 235 240 

768 gaa gat gca gta ttg att atc cac gag atg ctc cag cag atc ttc ggc 
Glu Asp Ala Val Leu Ile Ile His Glu Met Leu Gin Gin Ile Phe Gly 

245 250 255 

816 att ctc aga aga aat ttc tct agc act ggc tgg aat gaa acc gtc att 
Ile Leu Arg Arg Asn Phe Ser Ser Thr Gly Trp Asn Glu Thr Val Ile 

260 265 270 

864 aag act atc ctt gtg gaa ctt gat ggg cag atg gat gac ctg gag aca 
Lys Thr Ile Leu Val Glu Leu Asp Gly Gin Met Asp Asp Leu Glu Thr 

275 280 285 

912 atc ctg gag gaa atc atg gag gag gaa aat ttc ccc agg gga gac atg 
Ile Leu Glu Glu Ile Met Glu Glu Glu Asn Phe Pro Arg Gly Asp Met 

290 295 300 

960 acc att ctt cac ctg aag aaa tat tac ttg agc att ctg cag tac ctg 
Thr Ile Leu His Leu Lys Lys Tyr Tyr Leu Ser Ile Leu Gin Tyr Leu 
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305 310 315 320 

1008 aag tcc aag gag tac aga agc tgt gcc tgg aca gtc gtc caa gtg gaa 
Lys Ser Lys Glu Tyr Arg Ser Cys Ala Trp Thr Val Val Gin Val Glu 

325 330 335 

atc ctc agg aac ttt tct ttc ctt aac aga ctt aca gat tac ctc cgg 
Ile Leu Arg Asn Phe Ser Phe Leu Asn Arg Leu Thr Asp Tyr Leu Arg 

340 345 350 

1056 e 1056 
1062 aac tga 

Asn 

< 210 > SEQ ID NO 70 
< 211 > LENGTH : 353 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Sus scrofa 

< 400 > SEQUENCE : 70 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
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 
55 

Arg Lys Ala Gly Cys Thr Arg Gly cys Leu Ile Cys Leu Ser His Ile 
80 

Lys Cys Thr Pro Lys Met Lys Lys Trp Leu Pro Gly Arg Cys His Thr 
85 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 120 125 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 
135 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
160 

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gin Val 
165 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Gly Met Ser Tyr Asp 
190 

Val Leu Arq Tyr Gln Gln Arg Ser Ser Asn Leu Ala Cys Gln Lys Leu 
195 200 205 

Leu ly Gin Leu Pro Gly Thr Pro Gin Tyr Cys Leu Glu Asp Arg Met 
215 

Asn Phe Glu Val Pro Glu Glu Ile Met Gln Pro Pro Gln Phe Gln Lys 
240 

Glu Asp Ala Val Leu Ile Ile His Glu Met Leu Gin Gin Ile Phe Gly 
245 

Ile Leu Arq Arg Asn Phe Ser Ser Thr Gly Trp Asn Glu Thr Val Ile 
270 

Lys Thr Ile Leu Val Glu Leu Asp Gly Gin Met Asp Asp Leu Glu Thr 
275 280 285 

Ile Leu Glu Glu Ile Met Glu Glu Glu Asn Phe Pro Arg Gly Asp Met 
295 

Thr Ile Leu His Leu Lys Lys Tyr Tyr Leu Ser Ile Leu Gin Tyr Leu 
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305 310 315 320 
Lys Ser Lys Glu Tyr Arg Ser Cys Ala Trp Thr Val Val Gin Val Glu 

325 330 335 

Ile Leu Arg Asn Phe Ser Phe Leu Asn Arg Leu Thr Asp Tyr Leu Arg 
340 345 350 

Asn 

E 

< 210 > SEQ ID NO 71 
< 211 > LENGTH : 501 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 501 ) 
< 223 > OTHER INFORMATION : Human Interferon Gamma 

< 400 > SEQUENCE : 71 
48 atg aaa tat aca agt tat atc ttg gct ttt cag ctc tgc atc gtt ttg 

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gin Leu Cys Ile Val Leu 
10 15 

96 ggt tct ctt ggc tgt tac tgc cag gac cca tat gta aaa gaa gca gaa 
Gly Ser Leu Gly Cys Tyr Cys Gin Asp Pro Tyr Val Lys Glu Ala Glu 

20 25 30 

144 aac ctt aag aaa tat ttt aat gca ggt cat tca gat gta gcg gat aat 
Asn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser Asp Val Ala Asp Asn 

35 40 45 

192 gga act ctt ttc tta ggc att ttg aag aat tgg aaa gag gag agt gac 
Gly Thr Leu Phe Leu Gly Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp 

50 60 55 

240 aga aaa ata atg cag agc caa att gtc toc ttt tac ttc aaa ctt ttt 
Arg Lys Ile Met Gin Ser Gin Ile Val Ser Phe Tyr Phe Lys Leu Phe 
65 70 75 80 

288 aaa aac ttt aaa gat gac cag agc atc caa aag agt gtg gag acc atc 
Lys Asn Phe Lys Asp Asp Gin Ser Ile Gin Lys Ser Val Glu Thr Ile 

85 95 90 

336 aag gaa gac atg aat gtc aag ttt ttc aat agc aac aaa aag aaa cga 
Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys Lys Arg 

100 105 110 

384 gat gac ttc gaa aag ctg act aat tat tog gta act gac ttg aat gtc 
Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val Thr Asp Leu Asn Val 

115 120 125 

432 caa cgc aaa gca ata cat gaa ctc atc caa gtg atg get gaa ctg tog 
Gin Arg Lys Ala Ile His Glu Leu Ile Gin Val Met Ala Glu Leu Ser 

130 135 140 

480 cca gca gct aaa aca ggg aag cga aaa agg agt cag atg ctg ttt cga 
Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser Gin Met Leu Phe Arg 
145 150 155 160 

501 ggt cga aga gca tcc cag taa 
Gly Arg Arg Ala Ser Gin 

165 

< 210 > SEQ ID NO 72 
< 211 > LENGTH : 166 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Homo sapiens DE ESANT SRT HOME 
< 400 > SEQUENCE : 72 

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gin Leu Cys Ile Val Leu 
10 15 

Gly Ser Leu Gly Cys Tyr Cys Gin Asp Pro Tyr Val Lys Glu Ala Glu 
20 25 30 



US 10 , 435 , 695 B2 
121 122 

- continued 

Asn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser Asp Val Ala Asp Asn 
40 

Gly Thr Leu Phe Leu Gly Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp 

Arg Lys Ile Met Gin Ser Gin Ile Val Ser Phe Tyr Phe Lys Leu Phe 
80 75 

Lys Asn Phe Lys Asp Asp Gin Ser Ile Gin Lys Ser Val Glu Thr Ile 

Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys Lys Arg 
105 100 

Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val Thr Asp Leu Asn Val 
120 

Gln Arg Lys Ala Ile His Glu Leu Ile Gin Val Met Ala Glu Leu Ser 
135 

Pro Ala Ala Lys Thr Gly Lys Art Lys Art Ser Gln Met Leu Phe Art 
145 150 155 160 

Gly Arg Arg Ala Ser Gin 
165 

< 210 > SEQ ID NO 73 
< 211 > LENGTH : 987 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
< 220 > FEATURE : 
21 > NAME / KEY : CDS 
22 > LOCATION : ( 1 ) . . ( 987 ) 

< 223 > OTHER INFORMATION : Human GlucoN Gamma 

< 400 > SEQUENCE : 73 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

70 65 75 80 

288 aag tgc acgccc aag atg aag aag ttc atc cca gga cgc tgc cac acc 
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

85 95 90 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

480 ctc aaa ggg ctt gcc aac gtg cag tgt tct gac ctg ctc aag aag tgg 
Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 150 155 160 
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528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac cag gac cca tat gta aaa gaa 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gin Asp Pro Tyr Val Lys Glu 

180 185 190 

624 gca gaa aac ctt aag aaa tat ttt aat gca ggt cat tca gat gta gcg 
Ala Glu Asn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser Asp Val Ala 

195 200 205 

672 gat aat gga act ctt ttc tta ggc att ttg aag aat tgg aaa gag gag 
Asp Asn Gly Thr Leu Phe Leu Gly Ile Leu Lys Asn Trp Lys Glu Glu 

210 215 220 

720 agt gac aga aaa ata atg cag agc caa att gtc toc ttt tac ttc aaa 
Ser Asp Arg Lys Ile Met Gin Ser Gin Ile Val Ser Phe Tyr Phe Lys 
225 230 235 240 

768 ctt ttt aaa aac ttt aaa gat gac cag agc atc caa aag agt gtg gag 
Leu Phe Lys Asn Phe Lys Asp Asp Gln Ser Ile Gin Lys Ser Val Glu 

245 250 255 

816 acc atc aag gaa gac atg aat gtc aag ttt ttc aat agc aac aaa aag 
Thr Ile Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys 

260 265 270 

864 aaa cga gat gac ttc gaa aag ctg act aat tat tog gta act gac ttg 
Lys Arg Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val Thr Asp Leu 

275 280 285 

912 aat gtc caa cgc aaa gca ata cat gaa ctc atc caa gtg atg get gaa 
Asn Val Gin Arg Lys Ala Ile His Glu Leu Ile Gin Val Met Ala Glu 

290 295 300 

960 ctg tcg cca gca gct aaa aca ggg aag cga aaa agg agt cag atg ctg 
Leu Ser Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser Gin Met Leu 
305 310 315 320 

987 ttt cga ggt cga aga gca tcc cag taa 
Phe Arg Gly Arg Arg Ala Ser Gin 

325 

< 210 > SEQ ID NO 74 
< 211 > LENGTH : 328 
< 212 > TYPE : PRT 

13 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 74 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

Ala Lys pro Thr Glu Aøn Aøn Glu App Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly cys 
140 
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Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 150 155 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
170 175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gin Asp Pro Tyr Val Lys Glu 
180 

Ala Glu Asn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser Asp Val Ala 
195 200 

Asp Asn Gly Thr Leu Phe Leu Gly Ile Leu Lys Asn Trp Lys Glu Glu 

Ser Asp Arg Lys Ile Met Gin Ser Gin Ile Val Ser Phe Tyr Phe Lys 
225 230 235 

Leu Phe Lys Asn Phe Lys Asp Asp Gin Ser Ile Gin Lys Ser Val Glu 
250 255 

Thr Ile Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys Lys 
260 

Lys Arg Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val Thr Asp Leu 
280 275 

Asn Val Gin Arg Lys Ala Ile His Glu Leu Ile Gin Val Met Ala Glu 

Leu Ser Pro Ala Ala Lys Thr Gly Lys Arg Lys Arg Ser Gin Met Leu 
305 310 315 320 

Phe Arg Gly Arg Arg Ala Ser Gin 
325 

< 210 > SEQ ID NO 75 
< 211 > LENGTH : 501 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Bos taurus 

20 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 501 ) 
< 223 > OTHER INFORMATION : 75 ) Bovine Interferon Gamma 

< 400 > SEQUENCE : 75 
48 atg aaa tat aca agc tat ttc tta gct tta ctg ctc tgt ggg ctt ttg 

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

96 ggt ttt tct ggt tot tat ggc cag ggc caa ttt ttt aga gaa ata gaa 
Gly Phe Ser Gly Ser Tyr Gly Gln Gly Gln Phe Phe Arg Glu Ile Glu 

20 25 30 

144 aac tta aag gag tat ttt aat gca agt agc cca gat gta gct aag ggt 
Asn Leu Lys Glu Tyr Phe Asn Ala Ser Ser Pro Asp Val Ala Lys Gly 

35 40 45 

192 ggg cct ctc ttc tca gaa att ttg aag aat tgg aaa gat gaa agt gac 
Gly Pro Leu Phe Ser Glu Ile Leu Lys Asn Trp Lys Asp Glu Ser Asp 

50 55 60 

240 aaa aaa att att cag agc caa att gtc toc ttc tac ttc aaa ctc ttt 
Lys Lys Ile Ile Gln Ser Gin Ile Val Ser Phe Tyr Phe Lys Leu Phe 

70 80 75 

288 gaa aac ctc aaa gat aac cag gtc att caa agg agc atg gat atc atc 
Glu Asn Leu Lys Asp Asn Gin Val Ile Gin Arg Ser Met Asp Ile Ile 

85 90 95 

336 aag caa gac atg ttt cag aag ttc ttg aat ggc agc tct gag aaa ctg 
Lys Gln Asp Met Phe Gln Lys Phe Leu Asn Gly Ser Ser Glu Lys Leu 

100 105 110 

384 gag gac ttc aaa aag ctg att caa att ccg gtg gat gat ctg cag atc 
Glu Asp Phe Lys Lys Leu Ile Gin Ile Pro Val Asp Asp Leu Gin Ile 
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115 120 125 

432 cag cgc aaa gcc ata aat gaa ctc atc aaa gtg atg aat gac ctg tca 
Gin Arg Lys Ala Ile Asn Glu Leu Ile Lys Val Met Asn Asp Leu Ser 

130 135 140 

480 cca aaa tct aac ctc aga aag cgg aag aga agt cag aat ctc ttt cga 
Pro Lys Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin Asn Leu Phe Arg 
145 150 15 160 

501 ggc cgg aga gca tca acg taa 
Gly Arg Arg Ala Ser Thr 

165 

< 210 > SEQ ID NO 76 
< 211 > LENGTH : 166 
< 212 > TYPE : PRT 
213 > ORGANISM : Bos taurus 

< 400 > SEQUENCE : 76 

Met Lys Tyr Thr Ser Tyr Phe Leu Ala Leu Leu Leu Cys Gly Leu Leu 

Gly Phe Ser Gly Ser Tyr Gly Gun Gly Gun Phe Phe Arg Glu Ile Glu 
30 

Asn Leu Lys Glu Tyr Phe Asn Ala Ser Ser Pro Asp Val Ala Lys Gly 
40 

Gly Pro Leu Phe Ser Glu Ile Leu Lys Asn Trp Lys Asp Glu Ser Asp 

Lys Lys Ile Ile Gln Ser Gen Ile Val Ser Phe Tyr Phe Lys Leu Phe 
70 75 80 

Glu Asn Leu Lys Asp Asn Gin Val Ile Gin Arg Ser Met Asp Ile Ile 

Lys Gln Asp Met Phe Gln Lys Phe Leu Asn Gly Ser Ser Glu Lys Leu 
105 110 

Glu Asp Phe Lys Lys Leu Ile Gln Ile Pro Val Asp Asp Leu Gln Ile 
120 

Gln Arq Lys Ala Ile Asn Glu Leu Ile Lys Val Met Asn Asp Leu Ser 

Pro Lys Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin Asn Leu Phe Arg 
145 150 155 160 

Gly Arg Arg Ala Ser Thr 
165 

< 210 > SEQ ID NO 77 
< 211 > LENGTH : 993 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Bos taurus 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 993 ) 
< 223 > OTHER INFORMATION : Bovine GlucoN Gamma NNNN NNNNPP W NOWN 
< 400 > SEQUENCE : 77 

48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

10 15 5 

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 
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192 ggc aag aag ctg ccg ctg gag gtg ctc aaa gag atg gaa gcc aat gcc 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 
55 60 50 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 75 80 

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

90 95 85 

336 tac gaa ggc gac aaa gag tcc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac ggg ccc cag ggc caa ttt ttt 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Gin Gly Gin Phe Phe 

180 185 190 

624 aga gaa ata gaa aac tta aag gag tat ttt aat gca agt agc cca gat 
Arg Glu Ile Glu Asn Leu Lys Glu Tyr Phe Asn Ala Ser Ser Pro Asp 

195 200 205 

672 gta gct aag ggt ggg cct ctc ttc tca gaa att ttg aag aat tgg aaa 
Val Ala Lys Gly Gly Pro Leu Phe Ser Glu Ile Leu Lys Asn Trp Lys 

210 215 220 

720 gat gaa agt gac aaa aaa att att cag agc caa att gtc toc ttc tac 
Asp Glu Ser Asp Lys Lys Ile Ile Gin Ser Gin Ile Val Ser Phe Tyr 
225 230 235 240 

768 ttc aaa ctc ttt gaa aac ctc aaa gat aac cag gtc att caa agg ago 
Phe Lys Leu Phe Glu Asn Leu Lys Asp Asn Gin Val Ile Gin Arg Ser 

245 250 255 

816 atg gat ata atc aag caa gac atg ttt cag aag ttc ttg aat ggc agc 
Met Asp Ile Ile Lys Gln Asp Met Phe Gln Lys Phe Leu Asn Gly Ser 

260 265 270 

864 tct gag aaa ctg gag gac ttc aaa aag ctg att caa att ccg gtg gat 
Ser Glu Lys Leu Glu Asp Phe Lys Lys Leu Ile Gin Ile Pro Val Asp 

275 280 285 

912 gat ctc cag atc cag cgc aaa gcc ata aat gaa ctc atc aaa gtg atg 
Asp Leu Gin Ile Gin Arg Lys Ala Ile Asn Glu Leu Ile Lys Val Met 

290 295 300 

960 aat gac ctg tca cca aaa tct aac ctc aga aag cgg aag aga agt cag 
Asn Asp Leu Ser Pro Lys Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin 
305 310 315 320 

993 aat ctc ttt cga ggc cgg aga gca tca acg taa 
Asn Leu Phe Arg Gly Arg Arg Ala Ser Thr 

325 330 

< 210 > SEQ ID NO 78 
< 211 > LENGTH : 330 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Bos taurus 

< 400 > SEQUENCE : 78 
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Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 
10 15 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
30 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg G 
65 

? Cys Leu Ile Cys Leu Ser His Ile 
80 70 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
90 95 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 150 160 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
170 175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Gin Gly Gin Phe Phe 
190 

Arg Glu Ile Glu Asn Leu Lys Glu Tyr Phe Asn Ala Ser Ser Pro Asp 

Val Ala Lys Gly Gly Pro Leu Phe Ser Glu Ile Leu Lys Asn Trp Lys 

Asp Glu Ser Asp Lys Lys Ile Ile Gln Ser Gin Ile Val Ser Phe Tyr 
225 230 240 

Phe Lys Leu Phe Glu Asn Leu Lys Asp Asn Gin Val Ile Gln Ara Ser 
250 255 

Met Asp Ile Ile Lys Gin Asp Met Phe Gin Lys Phe Leu Asn Gly Ser 
270 

Ser Glu Lys Leu Glu Asp Phe Lys Lys Leu Ile Gin Ile Pro Val Asp 

Asp Leu Gln Ile Gln Arg Lys Ala Ile Asn Glu Leu Ile Lys Val Met 

Asn Asp Leu Ser Pro Lys Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin 
305 310 320 

Asn Leu Phe Arg Gly Arg Arg Ala Ser Thr 
325 330 

< 210 > SEQ ID NO 79 
< 211 > LENGTH : 501 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Sus scrofa 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 501 ) 
< 223 > OTHER INFORMATION : Porcine Interferon Gamma 

? 

? 

? 

< 400 > SEQUENCE : 79 
48 atg agt tat aca act tat ttc tta get ttt cag ctt tgc gtg act ttg 

Met Ser Tyr Thr Thr Tyr Phe Leu Ala Phe Gin Leu Cys Val Thr Leu 
10 15 
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96 tgt ttt tct ggc tct tac tgc cag gcg ccc ttt ttt aaa gaa ata acg 
Cys Phe Ser Gly Ser Tyr Cys Gln Ala Pro Phe Phe Lys Glu Ile Thr 

30 20 25 

144 atc cta aag gac tat ttt aat gca agt acc tca gat gta cct aat ggt 
Ile Leu Lys Asp Tyr Phe Asn Ala Ser Thr Ser Asp Val Pro Asn Gly 

40 35 45 

192 gga cct ctt ttc tta gaa att ttg aag aat tgg aaa gag gag agt gac 
Gly Pro Leu Phe Leu Glu Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp 

50 60 55 

240 aaa aaa ata att cag agc caa att gtc tcc ttc tac ttc aaa ttc ttt 
Lys Lys Ile Ile Gln Ser Gln Ile Val Ser Phe Tyr Phe Lys Phe Phe 
65 70 75 80 

288 gaa atc ttc aaa gat aac cag gcc att caa agg agc atg gat gtg atc 
Glu Ile Phe Lys Asp Asn Gin Ala Ile Gin Arg Ser Met Asp Val Ile 

85 95 90 

336 aag caa gac atg ttt cag agg ttc cta aat ggt agc tct ggg aaa ctg 
Lys Gin Asp Met Phe Gin Arg Phe Leu Asn Gly Ser Ser Gly Lys Leu 

100 105 110 

384 aat gac ttc gaa aag ctg att aaa att ccg gta gat aat ctg cag atc 
Asn Asp Phe Glu Lys Leu Ile Lys Ile Pro Val Asp Asn Leu Gin Ile 

115 120 125 

432 cag cgc aaa gcc atc agt gaa ctc atc aaa gtg atg aat gat ctg tca 
Gin Arg Lys Ala Ile Ser Glu Leu Ile Lys Val Met Asn Asp Leu Ser 

130 135 140 

480 cca aga tct aac cta aga aag cgg aag aga agt cag act atg ttc caa 
Pro Arg Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin Thr Met Phe Gin 
145 150 155 160 

501 ggc cag aga gca tca aaa taa 
Gly Gin Arg Ala Ser Lys 

165 

< 210 > SEQ ID NO 80 
< 211 > LENGTH : 166 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Sus scrofa 

< 400 > SEQUENCE : 80 
Met Ser Tyr Thr Thr Tyr Phe Leu Ala Phe Gln Leu Cys Val Thr Leu 

15 

Cys Phe Ser Gly Ser Tyr Cys Gln Ala Pro Phe Phe Lys Glu Ile Thr 

Ile Leu Lys Asp Tyr Phe Asn Ala SerThr Ser Asp Val Pro Asn Gly 
35 

Gly Pro Leu Phe Leu Glu Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp 

Lys Lys Ile Ile Gln Ser Gen Ile Val Ser Phe Tyr Phe Lys Phe Phe 
70 75 80 

Glu Ile Phe Lys Asp Asn Gin Ala Ile Gin Arg Ser Met Asp Val Ile 
95 

Lys Gin Asp Met Phe Gin Arg Phe Leu Asn Gly Ser Ser Gly Lys Leu 
110 

Asn Asp Phe Glu Lys Leu Ile Lys Ile Pro Val Asp Asn Leu Gin Ile 
115 

Gln Arq Lys Ala Ile Ser Glu Leu Ile Lys Val Met Asn Asp Leu Ser Ala Ile ser 135 Leut 
Pro Arg Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin Thr Met Phe Gln 

160 150 
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Gly Gin 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 

22 > LOCATION : ( 1 ) . . ( 987 ) 
23 > OTHER INFORMATION : Porcine GLUCON Gamma 

V 

V 

< 400 > SEQUENCE : 81 
48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 

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

96 gcc aag cccacc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat gct gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

40 35 45 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly cys Leu Ile Cys Leu Ser His Ile 
65 75 80 70 

288 aag tgc acgccc aag atg aag aag ttc atc cca gga cgc tgc cac acc 
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

95 85 90 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caacgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 175 70 

576 gac aag atc aag ggg gcc ggt ggt gac cag gcg ccc ttt ttt aaa gaa 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gln Ala Pro Phe Phe Lys Glu 

180 185 190 

624 ata acg atc cta aag gac tat ttt aat gca agt acc tca gat gta cct 
Ile Thr Ile Leu Lys Asp Tyr Phe Asn Ala Ser Thr Ser Asp Val Pro 

195 200 205 

672 aat ggt gga cct ctt ttc tta gaa att ttg aag aat tgg aaa gag gag 
Asn Gly Gly Pro Leu Phe Leu Glu Ile Leu Lys Asn Trp Lys Glu Glu 

210 215 220 

720 agt gac aaa aaa ata att cag agc caa att gtc toc ttc tac ttc aaa 
Ser Asp Lys Lys Ile Ile Gin Ser Gin Ile Val Ser Phe Tyr Phe Lys 
225 230 235 240 

768 ttc ttt gaa atc ttc aaa gat aac cag gcc att caa agg agc atg gat 
Phe Phe Glu Ile Phe Lys Asp Asn Gin Ala Ile Gin Arg Ser Met Asp 

245 250 255 
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816 gtg atc aag caa gac atg ttt cag agg ttc cta aat ggt agc tct ggg 

Val Ile Lys Gln Asp Met Phe Gin Arg Phe Leu Asn Gly Ser Ser Gly 
260 265 270 

864 aaa ctg aat gac ttc gaa aag ctg att aaa att ccg gta gat aat ctg 
Lys Leu Asn Asp Phe Glu Lys Leu Ile Lys Ile Pro Val Asp Asn Leu 

275 280 285 

912 cag atc cag cgc aaa gcc atc agt gaa ctc atc aaa gtg atg aat gat 
Gin Ile Gin Arg Lys Ala Ile Ser Glu Leu Ile Lys Val Met Asn Asp 

290 295 300 

960 ctg tca cca aga tct aac cta aga aag cgg aag aga agt cag act atg 
Leu Ser Pro Arg Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin Thr Met 
305 310 315 320 

987 ttc caa ggc cag aga gca tca aaa taa 
Phe Gln Gly Gin Arg Ala Ser Lys 

325 

< 210 > SEQ ID NO 82 
< 211 > LENGTH : 328 
< 212 > TYPE : PRT 

13 > ORGANISM : Sus scrofa 

< 400 > SEQUENCE : 82 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

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

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
75 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 

Gln Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gl 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
155 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gin Ala Pro Phe Phe Lys Glu 

Ile Thr Ile Leu Lys Asp Tyr Phe Asn Ala Ser Thr Ser Asp Val Pro 

Asn Gly Gly Pro Leu Phe Leu Glu Ile Leu Lys Asn Trp Lys Glu Glu 

Ser Asp Lys Lys Ile Ile Gin Ser Gin Ile Val Ser Phe Tyr Phe Lys 
235 

Phe Phe Glu Ile Phe Lys Asp Asn Gin Ala Ile Gin Arg Ser Met Asp 

Val Ile Lys Gin Asp Met Phe Gin Arg Phe Leu Asn Gly Ser Ser Gly 
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Lys Leu Asn Asp Phe Glu Lys Leu Ile Lys Ile Pro Val Asp Asn Leu 

275 280 285 

Gln Ile Gln Arg Lys Ala Ile Ser Glu Leu Ile Lys Val Met Asn Asp 
290 295 300 

Leu Ser Pro Arg Ser Asn Leu Arg Lys Arg Lys Arg Ser Gin Thr Met 
305 310 315 320 

Phe Gin Gly Gin Arg Ala Ser Lys 
325 

< 210 > SEQ ID NO 83 
< 211 > LENGTH : 588 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Bos taurus 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 588 ) 
< 223 > OTHER INFORMATION : Bovine Interferon Lambda IL29 

< 400 > SEQUENCE : 83 

48 atg gcc ccg ggc tgc acg ctg gtg ctg gtg ctg atg ctg acg acc gtg 
Met Ala Pro Gly Cys Thr Leu Val Leu Val Leu Met Leu Thr Thr Val 

15 10 

96 gcg ctg agc agg aca gga gca gtt cct gtg ccc tct gcc ccc agg gcc 
Ala Leu Ser Arg Thr Gly Ala Val Pro Val Pro Ser Ala Pro Arg Ala 

20 25 30 

144 ctc cca cct gcc agg ggc tgc cac gtg gcc cag ttc aag tct ctg tcc 
Leu Pro Pro Ala Arg Gly Cys His Val Ala Gin Phe Lys Ser Leu Ser 

35 40 45 

192 cct caa gag ctg cag gcc ttc aag acg gcc agg gat gcc ttt gaa gac 
Pro Gin Glu Leu Gin Ala Phe Lys Thr Ala Arg Asp Ala Phe Glu Asp 

50 55 60 

240 tog ttc ttg cca aag gac tgg gac tgc agc acc cac ctt ttc ccc agg 
Ser Phe Leu Pro Lys Asp Trp Asp Cys Ser Thr His Leu Phe Pro Arg 
65 70 75 80 

288 acc cgg gac ctg aag cac ctg cag gtg tgg gag cgc cct gtg gct ctg 
Thr Arg Asp Leu Lys His Leu Gin Val Trp Glu Arg Pro Val Ala Leu 

85 90 95 

336 gag gca gag ctg gcc ctg aca ctg acg gtc ctg gag gcc atg got aac 
Glu Ala Glu Leu Ala Leu Thr Leu Thr Val Leu Glu Ala Met Ala Asn 

100 105 110 

384 tca tcc ctg ggc cac agc ctg gag cag ccc ctt ctc acg ctg cag aac 
Ser Ser Leu Gly His Ser Leu Glu Gln Pro Leu Leu Thr Leu Gln Asn 

115 120 125 

432 atc cac tcc aag ctc cag gcc tgt gtc cca gct cag ccc aca gca ago 
Ile His Ser Lys Leu Gin Ala Cys Val Pro Ala Gin Pro Thr Ala Ser 

130 135 140 

480 tcc agg ccc cgg ggc cgc ctc cac cac tgg ctg cac cgc ctc cag gag 
Ser Arg Pro Arg Gly Arg Leu His His Trp Leu His Arg Leu Gin Glu 
145 150 155 160 

528 gcc cgg aag gag toc cag gac tgc ctc gaa goc tct gtg atg ttc aac 
Ala Arg Lys Glu Ser Gin Asp Cys Leu Glu Ala Ser Val Met Phe Asn 

165 170 175 

576 ctc ctc cgc ctc ctc acc cgg gac ctg aaa tgt gtt gcc agc gga gac 
Leu Leu Arg Leu Leu Thr Arg Asp Leu Lys Cys Val Ala Ser Gly Asp 

180 185 190 

588 cag tgt gtc tga 
Gin Cys Val 

195 

< 210 > SEQ ID NO 84 
< 211 > LENGTH : 195 
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< 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 
10 

Ala Leu Ser Arq Thr Gly Ala Val Pro Val Pro Ser Ala Pro Ara Ala 
25 Arg Thr Gly Ala Val pro val pro ser 

Leu Pro Pro Ala Arg Gly Cys His Val Ala Gin Phe Lys Ser Leu Ser 
35 40 45 

Pro Gin Glu Leu Gin Ala Phe Lys Thr Ala Arg Asp Ala Phe Glu Asp 

Ser Phe Leu Pro Lys Asp Trp Asp Cys Ser Thr His Leu Phe Pro Arg 
65 

Thr Arg Asp Leu Lys His Leu Gin Val Trp Glu Arg Pro Val Ala Leu 
90 

Glu Ala Glu Leu Ala Leu Thr Leu Thr Val Leu Glu Ala Met Ala Asn 
105 

Ser Ser Leu Gly His Ser Leu Glu Gln Pro Leu Leu Thr Leu Gln Asn 
115 120 125 

Ile His Ser Lys Leu Gin Ala Cys Val Pro Ala Gin Pro Thr Ala Ser 

Ser Arg Pro Arg Gly Arg Leu His His Trp Leu His Arg Leu Gin Glu 
145 

Ala Arg Lys Glu Ser Gin Asp Cys Leu Glu Ala Ser Val Met Phe Asn 
170 

Leu Leu Arg Leu Leu Thr Arg Asp Leu Lys Cys Val Ala Ser Gly Asp 
180 185 

Gin Cys Val 
195 

< 210 > SEQ ID NO 85 
< 211 > LENGTH : 1092 
< 212 > TYPE : DNA 

13 > ORGANISM : Bos taurus 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 1092 ) 
< 223 > OTHER INFORMATION : Bovine GLUCON Lambda 

< 400 > SEQUENCE : 85 

48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

10 15 

96 gcc aag cccacc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

25 30 20 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 80 75 

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

85 95 90 
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- continued 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac ggg ccc agg aca gga gca gtt 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Arg Thr Gly Ala Val 

180 185 190 

624 cct gtg ccctct gcc ccc agg gca ctc cca cct gcc agg ggc tgc cac 
Pro Val Pro Ser Ala Pro Arg Ala Leu Pro Pro Ala Arg Gly Cys His 

195 200 205 

672 gtg gcc cag ttc aag tct ctg tcc cct caa gag ctg caa gcc ttc aag 
Val Ala Gin Phe Lys Ser Leu Ser Pro Gin Glu Leu Gin Ala Phe Lys 

210 215 220 

720 acg gcc agg gat gcc ttt gaa gac tcg ttc ttg ccg aag gac tgg gac 
Thr Ala Arg Asp Ala Phe Glu Asp Ser Phe Leu Pro Lys Asp Trp Asp 
225 230 235 240 

768 tgt agc acccac ctt ttc ccc agg aca cga gac ctg aag cac ctg caa 
Cys Ser Thr His Leu Phe Pro Arg Thr Arg Asp Leu Lys His Leu Gin 

245 250 255 
816 gtg tgg gag cgc cct gtg get ctg gag gca gag ctg gcc ctg aca ctg 

Val Trp Glu Ara Pro Val Ala Leu Glu Ala Glu Leu Ala Leu Thr Leu 
260 265 270 

864 acg gtc ctg gag gca atg gct aac tca tcc ctg ggc cac agc ctg gag 
Thr Val Leu Glu Ala Met Ala Asn Ser Ser Leu Gly His Ser Leu Glu 

275 280 285 

912 cag ccc ctt ctc acg ctg caa aac atc cac tcc aag ctc cag gcc tgt 
Gin Pro Leu Leu Thr Leu Gin Asn Ile His Ser Lys Leu Gin Ala Cys 

290 295 300 

960 gtc cca gct cag ccc aca gca agc tcc aga ccc cga ggc cgc ctc cac 
Val Pro Ala Gin Pro Thr Ala Ser Ser Arg Pro Arg Gly Arg Leu His 
305 310 315 320 

1008 cac tgg ctg cac cgc ctc caa gag gcc cgg aag gag tcc cag gac tgc 
His Trp Leu His Arg Leu Gln Glu Ala Arg Lys Glu Ser Gin Asp Cys 

325 330 335 

1056 ctc gaa gcc tot gtg atg ttc aac ctc ctc cgc ctc ctc acc cga gac 
Leu Glu Ala Ser Val Met Phe Asn Leu Leu Arg Leu Leu Thr Arg Asp 

340 345 350 

1092 ctg aaa tgt gtt gcc agc gga gac cag tgt gtc tga 
Leu Lys Cys Val Ala Ser Gly Asp Gln Cys Val 

355 360 

< 210 > SEQ ID NO 86 
< 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 
15 10 
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- continued 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
30 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly cys Leu Ile Cys Leu Ser His Ile 
65 75 80 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
110 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 155 160 

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gin Val 
175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Gly Pro Arg Thr Gly Ala Val 
190 

Pro Val Pro Ser Ala Pro Arg Ala Leu Pro Pro Ala Arg Gly Cys His 
195 

Val Ala Gln Phe Lys Ser Leu Ser Pro Gln Glu Leu Gln Ala Phe Lys 

Thr Ala Arg Asp Ala Phe Glu Asp Ser Phe Leu Pro Lys Asp Trp Asp 
225 235 240 

Cys Ser Thr His Leu Phe Pro Arq Thr Arg Asp Leu Lys His Leu Gln 

Val Trp Glu Arq Pro Val Ala Leu Glu Ala Glu Leu Ala Leu Thr Leu 
270 

Thr Val Leu Glu Ala Met Ala Asn Ser Ser Leu Gly His Ser Leu Glu 
275 

Gin Pro Leu Leu Thr Leu Gin Asn Ile His Ser Lys Leu Gin Ala Cys 

Val Pro Ala Gin Pro Thr Ala Ser Ser Arg Pro Arg Gly Arg Leu His 
305 315 320 

His Trp Leu His Arg Leu Gin Glu Ala Arg Lys Glu Ser Gin Asp Cys 

Leu Glu Ala Ser Val Met Phe Asn Leu Leu Arg Leu Leu Thr Arg Asp 
350 

Leu Lys Cys Val Ala Ser Gly Asp Gin Cys Val 
355 360 

< 210 > SEQ ID NO 87 
< 211 > LENGTH : 603 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

20 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 603 ) 
< 223 > OTHER INFORMATION : Human Interferon Lambda 1 ( IL29 ) NNNNN 
< 400 > SEQUENCE : 87 
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48 atg get gca gct tgg acc gtg gtg ctg gtg act ttg gtg cta ggc ttg 
Met Ala Ala Ala Trp Thr Val Val Leu Val Thr Leu Val Leu Gly Leu 

10 15 

96 gcc gtg gca ggc cct gtc ccc act tcc aag ccc acc aca act ggg aag 
Ala Val Ala Gly Pro Val Pro Thr Ser Lys Pro Thr Thr Thr Gly Lys 

20 25 30 

144 ggc tgc cac att ggc agg ttc aaa tct ctg tca cca cag gag cta gcg 
Gly Cys His Ile Gly Arg Phe Lys Ser Leu Ser Pro Gin Glu Leu Ala 

35 40 45 

192 agc ttc aag aag gcc agg gac gcc ttg gaa gag tca ctc aag ctg aaa 
Ser Phe Lys Lys Ala Arg Asp Ala Leu Glu Glu Ser Leu Lys Leu Lys 

50 60 55 

240 aac tgg agt tgc agc tct cct gtc ttc ccc ggg aat tgg gac ctg agg 
Asn Trp Ser Cys Ser Ser Pro Val Phe Pro Gly Asn Trp Asp Leu Arg 
65 70 75 80 

288 ctt ctc cag gtg agg gag cgc cct gtg gcc ttg gag gct gag ctg gcc 
Leu Leu Gin Val Arg Glu Ara Pro Val Ala Leu Glu Ala Glu Leu Ala 

90 95 85 

336 ctg acg ctg aag gtc ctg gag gcc gct gct ggc cca gcc ctg gag gac 
Leu Thr Leu Lys Val Leu Glu Ala Ala Ala Gly Pro Ala Leu Glu Asp 

100 105 110 

384 gtc cta gac cag ccc ctt cac acc ctg cac cac atc ctc tcc cag ctc 
Val Leu Asp Gln Pro Leu His Thr Leu His His Ile Leu Ser Gin Leu 

115 120 125 

432 cag gcc tgt atc cag cct cag ccc aca gca ggg ccc agg ccc cgg ggc 
Gln Ala Cys Ile Gin Pro Gin Pro Thr Ala Gly Pro Arg Pro Arg Gly 

130 135 140 

480 cgc ctc cac cac tgg ctg cac cgg ctc cag gag gcc ccc aaa aag gag 
Arg Leu His His Trp Leu His Arg Leu Gin Glu Ala Pro Lys Lys Glu 
145 150 155 160 

528 tcc gct ggc tgc ctg gag gca tct gtc acc ttc aac ctc ttc cgc ctc 
Ser Ala Gly Cys Leu Glu Ala Ser Val Thr Phe Asn Leu Phe Arg Leu 

165 170 175 

576 ctc acg cga gac ctc aaa tat gtg gcc gat ggg aac ctg tgt ctg aga 
Leu Thr Arg Asp Leu Lys Tyr Val Ala Asp Gly Asn Leu Cys Leu Arg 

180 185 190 

603 acg tca acc cac cct gag tcc acc tga 
Thr Ser Thr His Pro Glu Ser Thr 

195 200 

< 210 > SEQ ID NO 88 
< 211 > LENGTH : 200 

12 > TYPE : PRT 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 88 
Met Ala Ala Ala Trp Thr Val Val Leu Val Thr Leu Val Leu Gly Leu 

Ala Val Ala Gly Pro Val Pro Thr Ser Lys Pro Thr Thr Thr Gly Lys 
25 

Gly Cys His Ile Gly Arg Phe Lys Ser Leu Ser Pro Gin Glu Leu Ala 
35 

Ser Phe Lys Lys Ala Arg Asp Ala Leu Glu Glu Ser Leu Lys Leu Lys 
55 60 50 

Asn Trp Ser Cys Ser Ser Pro Val Phe Pro Gly Asn Trp Asp Leu Arg 
70 80 

Leu Leu Gin Val Arg Glu Arg Pro Val Ala Leu Glu Ala Glu Leu Ala 
85 

Leu Thr Leu Lys Val Leu Glu Ala Ala Ala Gly Pro Ala Leu Glu Asp 
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- continued 
100 105 110 

Val Leu Asp Gin Pro Leu His Thr Leu His His Ile Leu Ser Gin Leu 
120 125 

Gin Ala Cys Ile Gin Pro Gin Pro Thr Ala Gly Pro Arg Pro Arg Gly 
140 

Arq Leu His His Trp Leu His Arq Leu Gin Glu Ala Pro Lys Lys Glu 
150 160 

Ser Ala Gly Cys Leu Glu Ala Ser Val Thr Phe Asn Leu Phe Arg Leu 
175 

Leu Thr Arg Asp Leu Lys Tyr Val Ala Asp Gly Asn Leu Cys Leu Arg 
180 185 190 

Thr Ser Thr His Pro Glu Ser Thr 
200 

< 210 > SEQ ID NO 89 
< 211 > LENGTH : 1113 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 1113 ) 
< 223 > OTHER INFORMATION : Human GlucoN Lambda 

< 400 > SEQUENCE : 89 

48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

10 15 

96 gcc aag ccc acc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat gct gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

40 35 45 

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

50 55 60 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg toc cac atc 
Arg Lys Ala Gly Cys Thr Arg Glycys Leu Ile Cys Leu Ser His Ile 

75 80 65 70 

288 aag tgc acgccc aag atg aag aag ttc atc cca gga cgc tgc cac acc 
Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 

90 85 95 

336 tac gaa ggc gac aaa gag tcc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caacgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 170 175 

576 gac aag atc aag ggg gcc ggt ggt gac ttg gcc gtg gca ggc cct gtc 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Leu Ala Val Ala Gly Pro Val 

180 185 190 
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624 624 ccc act tcc aag ccc acc aca act ggg aag ggc tgc cac att ggc agg 
Pro Thr Ser Lys Pro Thr Thr Thr Gly Lys Gly Cys His Ile Gly Arg 

195 200 205 

672 ttc aaa tct ctg tca cca cag gag cta gcg agc ttc aag aag gcc agg 
Phe Lys Ser Leu Ser Pro Gin Glu Leu Ala Ser Phe Lys Lys Ala Arg 

210 215 220 

720 gac goc ttg gaa gag tca ctc aag ctg aaa aac tgg agt tgc agc tct 
Asp Ala Leu Glu Glu Ser Leu Lys Leu Lys Asn Trp Ser Cys Ser Ser 
225 230 235 240 

768 cct gtc ttc ccc ggg aat tgg gac ctg agg ctt ctc cag gtg agg gag 
Pro Val Phe Pro Gly Asn Trp Asp Leu Arg Leu Leu Gin Val Arg Glu 

245 250 255 

816 cgc cct gtg gcc ttg gag gct gag ctg gcc ctg acg ctg aag gtc ctg 
Arq Pro Val Ala Leu Glu Ala Glu Leu Ala Leu Thr Leu Lys Val Leu 

260 265 270 

864 gag gcc gct got ggc cca gcc ctg gag gac gtc cta gac cag ccc ctt 
Glu Ala Ala Ala Gly Pro Ala Leu Glu Asp Val Leu Asp Gin Pro Leu 

275 280 285 

912 cac acc ctg cac cac atc ctc tcc cag ctc cag gcc tgt atc cag cct 
His Thr Leu His His Ile Leu Ser Gin Leu Gin Ala Cys Ile Gin Pro 

290 295 300 

960 cag ccc aca gca ggg ccc agg ccc cgg ggc cgc ctc cac cac tgg ctg 
Gin Pro Thr Ala Gly Pro Arg Pro Arg Gly Arg Leu His His Trp Leu 
305 310 315 320 

1008 cac cgg ctc cag gag gcc ccc aaa aag gag tcc gct ggc tgc ctg gag 
His Arg Leu Gin Glu Ala Pro Lys Lys Glu Ser Ala Glycys Leu Glu 

325 330 335 

1056 gca tct gtc acc ttc aac ctc ttc cgc ctc ctc acg cga gac ctc aaa 
Ala Ser Val Thr Phe Asn Leu Phe Arg Leu Leu Thr Arg Asp Leu Lys 

340 345 350 

1104 tat gtg gcc gat ggg aac ctg tgt ctg aga acg tca acc cac cct gag 
Tyr Val Ala Asp Gly Asn Leu Cys Leu Arg Thr Ser Thr His Pro Glu 

355 365 360 

1113 tcc acc tga 
Ser Thr 

370 

< 210 > SEQ ID NO 90 
< 211 > LENGTH : 370 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 90 

Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 
15 

Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 
25 

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
95 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 
105 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
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- continued 
115 120 125 

Gln Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gl 
135 

Leu Lys Gly Leu Ala Asn Val Gin Cys Ser Asp Leu Leu Lys Lys Trp 
145 155 

Leu Pro Gln Arg Cys Ala Thr Phe Ala Ser Lys Ile Gln Gly Gin Val 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Leu Ala Val Ala Gly Pro Val 
180 185 

Pro Thr Ser Lys Pro Thr Thr Thr Gly Lys Gly Cys His Ile Gly Arg 
195 200 

Phe Lys Ser Leu Ser Pro Gin Glu Leu Ala Ser Phe Lys Lys Ala Arg 
215 

Asp Ala Leu Glu Glu Ser Leu Lys Leu Lys Asn Trp Ser cys Ser Ser 
225 235 

Pro Val Phe Pro Gly Asn Trp Asp Leu Arg Leu Leu Gin Val Arg Glu 

Arg Pro Val Ala Leu Glu Ala Glu Leu Ala Leu Thr Leu Lys Val Leu 
260 265 

Glu Ala Ala Ala Gly Pro Ala Leu Glu Asp Val Leu Asp Gin Pro Leu 
275 280 

His Thr Leu His His Ile Leu Ser Gin Leu Gln Ala Cys Ile Gin Pro 
295 

Gin Pro Thr Ala Gly Pro Arg Pro Arg Gly Arg Leu His His Trp Leu 
305 315 

His Arg Leu Gin Glu Ala Pro Lys Lys Glu Ser Ala Gly Cys Leu Glu 

Ala Ser Val Thr Phe Asn Leu Phe Arg Leu Leu Thr Arg Asp Leu Lys 
340 345 

Tyr Val Ala Asp Gly Asn Leu Cys Leu Arg Thr Ser Thr His Pro Glu 
355 360 

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 
48 atg gct aca gct tgg atc gtg gtg ctg gcg act gtg atg ctg gac ttg 

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

96 gcc aga gct ggc cct gtc ccc act ttc aag ccc acc aca acc agg aag 
Ala Arg Ala Gly Pro Val Pro Thr Phe Lys Pro Thr Thr Thr Arg Lys 

20 30 25 

144 ggc tgc cac atg ggc cag ttc caa tct ctg tca cca cag gag ctg aag 
Gly Cys His Met Gly Gin Phe Gin Ser Leu Ser Pro Gin Glu Leu Lys 

35 40 45 

192 ggc ttc aag aaa gcc aag gat got ttg gaa gag tca ctc tca ctg aag 
Gly Phe Lys Lys Ala Lys Asp Ala Leu Glu Glu Ser Leu Ser Leu Lys 

50 55 60 

aac tgg agc tgc agc tct ccc ctc ttc ccc agg acc cgg gac ctg agg 240 
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Asn Trp Ser Cys Ser Ser Pro Leu Phe Pro Arg Thr Arg Asp Leu Arg 
65 75 70 80 

288 cag ctg cag gtg tgg gag cgc ctc gtg gcctta gag gct gag cta gac 
Gin Leu Gin Val Trp Glu Arg Leu Val Ala Leu Glu Ala Glu Leu Asp 

85 90 95 

336 ttg act ctg aag gtc cta agg gcc gcg gct gac tca tcc ctg ggg gtc 
Leu Thr Leu Lys Val Leu Arg Ala Ala Ala Asp Ser Ser Leu Gly Val 

100 105 110 

384 acc cty gac cag cca ctt cgc acg cty cat cac atc cac gtc gaa ctt 
Thr Leu Asp Gin Pro Leu Arg Thr Leu His His Ile His Val Glu Leu 

115 120 125 

432 cag gct tgc atc agg get cag ccc acg gca gga tcc cgg ctc cag ggc 
Gln Ala Cys Ile Arg Ala Gin Pro Thr Ala Gly Ser Arg Leu Gln Gly 

130 135 140 

480 cgc ctc aac cac tgg ctg cac cgg ctc caa gaa gcc aca aag aaa gag 
Arg Leu Asn His Trp Leu His Arg Leu Gin Glu Ala Thr Lys Lys Glu 
145 150 155 160 

528 tcc caa ggc tgc ctt gag gcc tct gtg aca ttc aac ctc ttc cac ctc 
Ser Gin Gly Cys Leu Glu Ala Ser Val Thr Phe Asn Leu Phe His Leu 

165 170 175 

576 ctc gta agg gac ctg aga agt gtt acc agt gga gac ttg cac atc tga 
Leu Val Arg Asp Leu Arg Ser Val Thr Ser Gly Asp Leu His Ile 

180 185 190 

< 210 > SEQ ID NO 92 
< 211 > LENGTH : 191 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Sus scrofa 

< 400 > SEQUENCE : 92 
Met Ala Thr Ala Trp Ile Val Val Leu Ala Thr Val Met Leu Asp Leu 

10 15 

Ala Arq Ala Gly Pro Val Pro Thr Phe Lys Pro Thr Thr Thr Arq Lys 
25 30 

Gly Cys His Met Gly Gin Phe Gin Ser Leu Ser Pro Gin Glu Leu Lys 
35 40 

Gly Phe Lys Lys Ala Lys Asp Ala Leu Glu Glu Ser Leu Ser Leu Lys 

Asn Trp Ser Cys Ser Ser Pro Leu Phe Pro Arg Thr Arg Asp Leu Arg 
70 

Gin Leu Gin Val Trp Glu Arg Leu Val Ala Leu Glu Ala Glu Leu Asp 
85 90 95 

Leu Thr Leu Lys Val Leu Arg Ala Ala Ala Asp Ser Ser Leu Gly Val 
105 110 

Thr Leu Asp Gin Pro Leu Arg Thr Leu His His Ile His Val Glu Leu 
115 120 

Gin Ala Cys Ile Arg Ala Gin Pro Thr Ala Gly Ser Arg Leu Gin Gly 

Arg Leu Asn His Trp Leu His Arg Leu Gin Glu Ala Thr Lys Lys Glu 
150 

Ser Gin Gly Cys Leu Glu Ala Ser Val Thr Phe Asn Leu Phe His Leu 
165 170 175 

Leu Val Arg Asp Leu Arg Ser Val Thr Ser Gly Asp Leu His Ile 
180 185 190 

< 210 > SEQ ID NO 93 
< 211 > LENGTH : 1083 
< 212 > TYPE : DNA 
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< 213 > ORGANISM : Sus scrofa 
< 220 > FEATURE : 
< 221 > NAME / KEY : CDS 
< 222 > LOCATION : ( 1 ) . . ( 1083 ) 
< 223 > OTHER INFORMATION : Porcine GLUCON Lambda 

< 400 > SEQUENCE : 93 

48 atg gga gtc aaa gtt ctg ttt gcc ctg atc tgc atc gct gtg gcc gag 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

10 het nie " 5 15 

96 gcc aag cccacc gag aac aac gaa gac ttc aac atc gtg gcc gtg gcc 
Ala Lys Pro Thr Glu Asn Asn Glu Asp Phe Asn Ile Val Ala Val Ala 

20 25 30 

144 agc aac ttc gcg acc acg gat ctc gat got gac cgc ggg aag ttg ccc 
Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 

35 40 45 

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

50 60 55 

240 cgg aaa gct ggc tgc acc agg ggc tgt ctg atc tgc ctg tcc cac atc 
Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 
65 70 75 80 

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

85 90 95 

336 tac gaa ggc gac aaa gag toc gca cag ggc ggc ata ggc gag gcg atc 
Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

100 105 110 

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

115 120 125 

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

130 135 140 

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

528 ctg ccg caa cgc tgt gcg acc ttt gcc agc aag atc cag ggc cag gtg 
Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 

165 175 170 

576 gac aag atcaag ggg gcc ggt ggt gac gcc aga gct ggc cct gtc ccc 
Asp Lys Ile Lys Gly Ala Gly Gly Asp Ala Arg Ala Gly Pro Val Pro 

180 185 190 

624 act ttc aag ccc acc aca acc agg aag ggc tgc cac atg ggc cag ttc 
Thr Phe Lys Pro Thr Thr Thr Arg Lys Gly Cys His Met Gly Gln Phe 

195 200 205 

672 caa tct ctg tca cca cag gag ctg aag ggc ttc aag aaa gcc aag gat 
Gin Ser Leu Ser Pro Gin Glu Leu Lys Gly Phe Lys Lys Ala Lys Asp 

210 215 220 

720 gct ttg gaa gag tca ctc tca ctg aag aac tgg agc tgc agc tct ccc 
Ala Leu Glu Glu Ser Leu Ser Leu Lys Asn Trp Ser Cys Ser Ser Pro 
225 230 235 240 

768 ctc ttc ccc agg acc cgg gac ctg agg cag ctg cag gtg tgg gag cgc 
Leu Phe Pro Arg Thr Arg Asp Leu Arg Gln Leu Gin Val Trp Glu Arg 

245 250 255 

816 ctc gtg gcctta gag gct gag cta gac ttg act ctg aag gtc cta agg 
Leu Val Ala Leu Glu Ala Glu Leu Asp Leu Thr Leu Lys Val Leu Arg 

260 265 270 

864 gcc gcg get gac tca tcc ctg ggg gtc acc ctg gac cag cca ctt cgc 
Ala Ala Ala Asp Ser Ser Leu Gly Val Thr Leu Asp Gin Pro Leu Arg 

275 280 285 
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912 acg ctg cat cac atc cac gtc gaa ctt cag gct tgc atc agg get cag 
Thr Leu His His Ile His Val Glu Leu Gin Ala Cys Ile Arg Ala Gin 

290 295 300 

960 ccc acg gca gga tcc cgg ctc cag ggc cgc ctc aac cac tgg ctg cac 
Pro Thr Ala Gly Ser Arg Leu Gin Gly Arg Leu Asn His Trp Leu His 

310 315 320 305 

1008 cgg ctc caa gaa gcc aca aag aaa gag tcc caa ggc tgc ctt gag gcc 
Arg Leu Gin Glu Ala Thr Lys Lys Glu Ser Gin Gly Cys Leu Glu Ala 

325 330 335 

1056 tct gtg aca ttc aac ctc ttc cac ctc ctc gta agg gac ctg aga agt 
Ser Val Thr Phe Asn Leu Phe His Leu Leu Val Arg Asp Leu Arg Ser 

340 345 350 

1083 gtt acc agt gga gac ttg cac atc tga 
Val Thr Ser Gly Asp Leu His Ile 

360 

< 210 > SEQ ID NO 94 
< 211 > LENGTH : 360 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Sus scrofa 

< 400 > SEQUENCE : 94 
Met Gly Val Lys Val Leu Phe Ala Leu Ile Cys Ile Ala Val Ala Glu 

10 15 

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

Ser Asn Phe Ala Thr Thr Asp Leu Asp Ala Asp Arg Gly Lys Leu Pro 
35 45 

Gly Lys Lys Leu Pro Leu Glu Val Leu Lys Glu Met Glu Ala Asn Ala 

Arg Lys Ala Gly Cys Thr Arg Gly Cys Leu Ile Cys Leu Ser His Ile 

Lys Cys Thr Pro Lys Met Lys Lys Phe Ile Pro Gly Arg Cys His Thr 
95 90 

Tyr Glu Gly Asp Lys Glu Ser Ala Gin Gly Gly Ile Gly Glu Ala Ile 

Val Asp Ile Pro Glu Ile Pro Gly Phe Lys Asp Leu Glu Pro Met Glu 
115 125 

Gin Phe Ile Ala Gin Val Asp Leu Cys Val Asp Cys Thr Thr Gly Cys 

Leu Lys Gly Leu Ala Asn Val Gin cys Ser Asp Leu Leu Lys Lys Trp 

Leu Pro Gin Arg Cys Ala Thr Phe Ala Ser Lys Ile Gin Gly Gin Val 
170 175 

Asp Lys Ile Lys Gly Ala Gly Gly Asp Ala Arg Ala Gly Pro Val Pro 

Thr Phe Lys Pro Thr Thr Thr Arg Lys Gly Cys His Met Gly Gin Phe 
195 205 

Gin Ser Leu Ser Pro Gin Glu Leu Lys Gly Phe Lys Lys Ala Lys Asp 

Ala Leu Glu Glu Ser Leu Ser Leu Lys Asn Trp Ser Cys Ser Ser Pro 

Leu Phe Pro Arg Thr Arg Asp Leu Arg Gin Leu Gin Val Trp Glu Arg 
250 255 

Leu Val Ala Leu Glu Ala Glu Leu Asp Leu Thr Leu Lys Val Leu Arq 
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Ala Ala Ala Asp Ser Ser Leu Gly Val Thr Leu Asp Gln Pro Leu Arq 
275 Guy val Thr Leu APP Sin Pro Leu Arg 

Ile Arg Ala Gin Thr Leu His His Ile His Val Glu Leu Gln Ala Cys Ile Arq Ala Gln 
290 300 

Pro Thr Ala Gly Ser Arq Leu Gln Gly Arg Leu Asn His Trp Leu His 
310 315 320 Leu Gin Gly Arg leuk Aon His Top Leu 

Arg Leu Gin Glu Ala Thr Lys Lys Glu Ser Gin Gly cys Leu Glu Ala 
325 330 335 

Ser Val Thr Phe Asn Leu Phe His Leu Leu Val Arg Asp Leu Arg Ser 
340 345 350 

Val Thr Ser Gly Asp Leu His Ile 
355 360 

< 210 > SEQ ID NO 95 
< 211 > LENGTH : 13 
< 212 > TYPE : DNA 

13 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Kozak Sequence 

20 > FEATURE : 
1 > NAME / KEY : misc _ feature 

< 222 > LOCATION : ( 7 ) . . ( 7 ) 
< 223 > OTHER INFORMATION : R is A or G 

2 

< 400 > SEQUENCE : 95 

gccgccrcca tgg 13 

< 210 > SEQ ID NO 96 
< 211 > LENGTH : 5670 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : pTarget Empty Vector 

< 400 > SEQUENCE : 96 
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60 
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120 
aatatgaccg ccatgttggc attgattatt gactagttat taatagtaat caattacggg 180 

gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc 240 

gcctggctga ccgcccaacg acccccgccc attgacgtca ataatgacgt atgttcccat 300 
agtaacgcca atagggactt tccattgacgtcaatgggtg gagtatttac ggtaaactgc 360 

ccacttggca gtacatcaag tgtatcatat gccaagtccg ccccctattg acgtcaatga 420 

cggtaaatgg cocgcctggc attatgccca gtacatgacc ttacgggact ttcctacttg 480 

gcagtacatc tacgtattag tcatcgctat taccatggtg atgcggtttt ggcagtacac 540 

caatgggcgt ggatagcggt ttgactcacg gggatttcca agtctccacc ccattgacgt 600 

caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660 

cgatcgcccg ccccgttgac gcaaatgggc ggtaggcgtg tacggtggga ggtctatata 720 

agcagagctc gtttagtgaa ccgtcagatc actagaagct ttattgcggt agtttatcac 780 

agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840 
gactctctta aggtagcctt gcagaagttg gtcgtgaggc actgggcagg taagtatcaa 900 

ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960 
cttgcgtttc tgataggcac ctattggtct tactgacatc cactttgcct ttctctccac 1020 
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aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080 

gctgcgcaac tgctgggaag gacgatcaga gcgggcctct tcgctattac gocagctggc 1140 
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200 

acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattoggatc 1260 
cttgctagcc tcgagacgcg tgatatcttt cccgggggta ccgtcgactg cggccgcgaa 1320 
ttccaagctt gagtattcta togtgtcacc taaataactt ggcgtaatca tggtcatatc 1380 
tgtttcctgt gtgaaattgt tatccgctca caattccaca caacatacga gccggaagca 1440 

taaagtgtaa agcctggggt gcctaatgag tgagctaact cacattaatt gcgttgcgcg 1500 
atgcttccat 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 gcctgaatgg cgaatggacg 1800 
cgccctgtag cggcgcatta agcgcggcgg gtgtggtggt tacgcgcacg tgaccgctac 1860 
acttgccagc gccctagcgc ccgctccttt cgctttcttc ccttcctttc tcgccacgtt 1920 

cgccggcttt ccccgtcaag ctctaaatcg ggggctccct ttagggttcc gatttagtgc 1980 
tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc 2040 
gocctgatag acggtttttc gocctttgac gttggagtoc acgttcttta atagtggact 2100 
cttgttccaa actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg 2160 

gattttgccg atttcggcct attggttaaa aaatgagctg atttaacaaa aatttaacgc 2220 
gaattttaac aaaatattaa cgcttacaat ttcgcctgtg taccttctga ggcggaaaga 2280 
accagctgtg gaatgtgtgt cagttagggt gtggaaagtc cccaggctcc ccagcaggca 2340 
gaagtatgca aagcatgcat ctcaattagt cagcaaccag gtgtggaaag tccccaggct 2400 
ccccagcagg cagaagtatg caaagcatgc atctcaatta gtcagcaacc atagtcccgc 2460 

ccctaactcc gcccatcccg cccctaactc cgcccagttc cgcccattct ccgccccatg 2520 

gctgactaat tttttttatt tatgcagagg ccgaggccgc ctcggcctct gagctattcc 2580 
agaagtagtg aggaggcttt tttggaggcc taggcttttg caaaaagctt gattcttctg 2640 
acacaacagt ctcgaactta aggctagagc caccatgatt gaacaagatg gattgcacgc 2700 
aggttctccg gccgottggg tggagaggot attcggctat gactgggcac aacagacaat 2760 
cggctgctct gatgccgccg tgttccggct gtcagcgcag gggcgcccgg ttctttttgt 2820 
caagaccgac ctgtccggtg ccctgaatga actgcaggac gaggcagcgc ggctatcgtg 2880 

gctggccacg acgggcgttc cttgcgcagc tgtgctcgac gttgtcactg aagcgggaag 2940 

ggactggctg ctattgggcg aagtgccggg gcaggatctc ctgtcatctc accttgctcc 3000 

tgccgagaaa gtatccatca tggctgatgc aatgcggcgg ctgcatacgc ttgatccggc 3060 
tacctgccca ttcgaccacc aagcgaaaca tcgcatcgag cgagcacgta ctcggatgga 3120 
agccggtctt gtcgatcagg atgatctgga cgaagagcat caggggctcg cgccagccga 3180 
actgttcgcc aggctcaagg cgcgcatgcc cgacggcgag gatctcgtcg tgacccatgg 3240 
cgatgcctgc ttgccgaata tcatggtgga aaatggccgc ttttctggat tcatcgactg 3300 
tggccggctg ggtgtggcgg accgctatca ggacatagcg ttggctacco gtgatattgc 3360 
tgaagagett ggcggcgaat gggctgaccg cttcctcgtg ctttacggta tcgccgctcc 3420 
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cgattcgcag cgcatcgcct tctatcgcct tcttgacgag ttcttctgag cgggactctg 3480 
gggttcgaaa tgaccgacca agcgacgccc aacctgccat cacgatggcc gcaataaaat 3540 
atctttattt tcattacatc tgtgtgttgg ttttttgtgt gaagatccgc gtatggtgca 3600 
ctctcagtac aatctgctct gatgccgcat agttaagcca gccccgacac ccgccaacac 3660 

ccgctgacgc gccctgacgg gottgtctgc tcccggcatc cgcttacaga caagctgtga 3720 
ccgtctccgg gagctgcatg tgtcagaggt tttcaccgtc atcaccgaaa cgcgcgagac 3780 

gaaagggcct cgtgatacgc ctatttttat aggttaatgt catgataata atggtttctt 3840 
agacgtcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt ttatttttct 3900 

aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg cttcaataat 3960 

attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt cccttttttg 4020 
cggcattttg ccttcctgtt tttgctcacc cagaaacgct ggtgaaagta aaagatgctg 4080 
aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc ggtaagatcc 4140 
ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa gttctgctat 4200 
gtggcgcggt attatcccgt attgacgccg ggcaagagca actcggtcgc cgcatacact 4260 

attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt acggatggca 4320 
tgacagtaag agaattatge agtgctgcca taaccatgag tgataacact gcggccaact 4380 
tacttctgac aacgatcgga ggaccgaagg agctaaccgc ttttttgcac aacatggggg 4440 
atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata ccaaacgacg 4500 
agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta ttaactggcg 4560 

aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg gataaagttg 4620 
caggaccact tctgcgctcg gcccttccgg ctggctggtt tattgctgat aaatctggag 4680 
ccggtgagcg tgggtctcgc ggtatcattg cagcactggg gccagatggt aagccctccc 4740 

gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga aatagacaga 4800 
tcgctgagat aggtgcctca ctgattaagc attggtaact gtcagaccaa gtttactcat 4860 
atatacttta qattgattta aaacttcatt tttaatttaa aaggatctag gtgaagatec 4920 

tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac tgagcgtcag 4980 
accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttctgcgc gtaatctgct 5040 
gottgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat caagagctac 5100 

caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat actgtccttc 5160 

tagtgtagcc gtagttaggc caccacttca agaactctgt agcaccgcct acatacctcg 5220 

ctctgctaat cctgttacca gtggctgctg ccagtggcga taagtcgtgt cttaccgggt 5280 
tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg gggggttcgt 5340 
gcacacagcc cagcttggag cgaacgacct acaccgaact gagataccta cagcgtgagc 5400 

tatgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccg gtaagcggca 5460 

gggtcggaac aggagagcgc acgagggagc ttccaggggg aaacgcctgg tatctttata 5520 

gtcctgtcgg gtttcgccac ctctgacttg agcgtcgatt tttgtgatgc tcgtcagggg 5580 
ggcggagcct atggaaaaac gccagcaacg cggccttttt acggttcctg gccttttgct 5640 
ggccttttgc tcacatggct cgacagatct 5670 

< 210 > SEQ ID NO 97 
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< 211 > LENGTH : 6884 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : pTarget IFNa - d1D2A - SGluc ( - 1M ) 

< 400 > SEQUENCE : 97 

tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60 
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120 

aatatgaccg ccatgttggc attgattatt gactagttat taatagtaat caattacggg 180 

gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc 240 
gcctggctga ccgcccaacg acccccccc attgacgtca ataatgacgt atgttcccat 300 
agtaacgcca atagggactt tccattgacg tcaatgggtg gagtatttac ggtaaactgc 360 

ccacttggca gtacatcaag tgtatcatat gocaagtccg ccccctattg acgtcaatga 420 

cggtaaatgg cccgcctggc attatgccca gtacatgacc ttacgggact ttcctacttg 480 

gcagtacatc tacgtattag tcatcgctat taccatggtg atgcggtttt ggcagtacac 540 

caatgggcgt ggatagcggt ttgactcacg gggatttcca agtctccacc ccattgacgt 600 
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660 
cgatcgcccg coccgttgac gcaaatgggc ggtaggcgtg tacggtggga ggtctatata 720 

agcagagctc gtttagtgaa ccgtcagatc actagaagct ttattgcggt agtttatcac 780 
agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840 

gactctctta aggtagcctt gcagaagttg gtcgtgaggc actgggcagg taagtatcaa 900 

960 ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 
cttgcgtttc tgataggcac ctattggtct tactgacatc cactttgcct ttctctccac 1020 
aggtgtccac tcccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080 
gctgcgcaac tgctgggaag gacgatcaga gcgggcctct tcgctattac gccagctggc 1140 

gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200 
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcggatc 1260 
cttgctagcg ccgccaccat ggccccaacc tcagccttcc tcacggccct ggtgctacto 1320 
agctgcaatg ccatctgctc tctgggctgt gacctgcctc agacccacag cctggctcac 1380 
accagagccc tgaggctcct ggcacaaatg aggagaatct ctcccttctc ctgcctggac 1440 

cacagaaggg actttggttc ccctcatgag gcttttgggg gcaaccaggt ccagaaggct 1500 
caagccatgg ctctggtgca tgagatgctc cagcagacct tccagctctt cagcacagag 1560 
ggctcggctg ctgcctggaa tgagagcctc ctgcaccagt tctgcactgg actggatcag 1620 
cagctcaggg acctggaagc ctgtgtcatg caggaggcgg ggctggaagg gacccccctg 
ctggaggagg actccatcct ggctgtgagg aaatacttcc acagactcac cctctatctg 

1680 
1740 

caagagaaga gctacagccc ctgtgcctgg gagatcgtca gggcagaagt catgagatcc 1800 

ttctcttcct ccagaaacct gcaagacaga ctcaggaaga aggagctcga gacgcgtgat 1860 
tgcgccgcca ccatgagcca caagcaaaag atcattgcac cagcaaagca gottctgaat 1920 
tttgacctgc tcaagttggc cggagacgtt gagtccaacc ctgggcccgg agtcaaagtt 1980 

ctgtttgccc tgatctgcat cgctgtggcc gaggccaagc ccaccgagaa caacgaagac 2040 
ttcaacatcg tggccgtggc cagcaacttt gcgaccacgg atctcgatgc tgaccgaggg 2100 

aagttgcccg gcaagaagct gccgctggag gtgctcaaag agatggaagc caatgcccgg 2160 
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aaagctggct gcaccagggg ctgtctgatc tgcctgtccc acatcaagtg cacgcccaag 2220 
atgaagaagt ggctcccagg acgctgccac acctacgaag gcgacaaaga gtccgcacag 2280 
ggcggcatag gcgaggcgat cgtcgatatt cctgagattc ctgggttcaa ggacttggag 2340 
ccaatggage agttcatcgc acaggtcgat ctgtgtgtgg actgcacaac tggctgcctc 2400 
aaagggcttg ccaacgtgca gtgttcagac ctgctcaaga agtggctgcc gcaacgctgt 2460 

gcgacctttg ccagcaagat ccagggccag gtggacaaga tcaagggggc cggtggtgac 2520 
taagcggccg cgaattccaa gottgagtat tctatcgtgt cacctaaata acttggcgta 2580 
atcatggtca tatctgtttc ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat 2640 
acgagccgga agcata aagt gtaaagcctggggtgcctaa tgagtgagct aactcacatt 2700 
aattgcgttg cgcgatgctt ccattttgtg agggttaatg cttcgagaag acatgataag 2760 
atacattgat gagtttggac aaaccacaac aagaatgcag tgaaaaaaat getttatttg 2820 

tgaaatttgt gatgctattg ctttatttgt aaccattata agctgcaata aacaagttaa 2880 

caacaacaat tgcattcatt ttatgtttca ggttcagggg gagatgtggg aggtttttta 2940 
aagcaagtaa aacctctaca aatgtggtaa aatccgataa ggatcgattc cggagcctga 3000 

atggcgaatg gacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg tggttacgcg 3060 

cacgtgaccg ctacacttgc cagcgcccta gcgcccgctc ctttcgcttt cttcccttcc 3120 
tttctcgcca cgttcgccgg ctttccccgt caagctctaa atcgggggct ccctttaggg 3180 
ttccgattta gtgctttacg gcacctcgac cccaaaaaac ttgattaggg tgatggttca 3240 

cgtagtgggc catcgccctg atagacggtt tttcgccctt tgacgttgga gtccacgtto 3300 
tttaatagtg gactcttgtt ccaaactgga acaacactca accctatctc ggtctattct 3360 
tttgatttat aagggatttt gccgatttcg gcctattggt taaaaaatga gctgatttaa 3420 
caaaaattta acgcgaattt taacaaaata ttaacgctta caatttcgcc tgtgtacctt . 3480 

ctgaggcgga aagaaccagc tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg 3540 
ctccccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg 3600 
aaagtcccca ggctccccag caggcagaag tatgcaaagc atgcatctca attagtcage 3660 

3720 aaccatagtc ccgcccctaa ctccgcccat cccgccccta actccgccca gttccgccca 

ttctccgccc catggctgac taattttttt tatttatgca gaggccgagg ccgcctcggc 3780 
ctctgagcta ttccagaagt agtgaggagg cttttttgga ggcctaggct tttgcaaaaa 3840 
gottgattct tctgacacaa cagtctcgaa cttaaggcta gagccaccat gattgaacaa 3900 

gatggattgc acgcaggttc tccggccgct tgggtggaga ggctattcgg ctatgactgg 3960 
gcacaacaga caatcggctg ctctgatgcc gccgtgttcc ggctgtcago gcaggggcgc 4020 
ccggttcttt ttgtcaagac cgacctgtcc ggtgccctga atgaactgca ggacgaggca 4080 
gcgcggctat cgtggctggc cacgacgggc gttccttgcg cagctgtgct cgacgttgtc 4140 

actgaagcgg gaagggactg gctgctattg ggcgaagtgc cggggcagga tctcctgtca 4200 
tctcaccttg ctcctgccga gaaagtatcc atcatggctg atgcaatgcg goggctgcat 4260 

acgcttgatc cggctacctg cccattcgac caccaagcga aacatcgcat cgagcgagca 4320 
cgtactcgga tggaagccgg tcttgtcgat caggatgatc tggacgaaga gcatcagggg 4380 

ctcgcgccag ccgaactgtt cgccaggctc aaggcgcgca tgcccgacgg cgaggatctc 4440 
gtcgtgaccc atggcgatgc ctgcttgccg aatatcatgg tggaaaatgg ccgcttttct 4500 
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ggattcatcg actgtggccg gctgggtgtg gcggaccgct atcaggacat agcgttggct 4560 
acccgtgata ttgctgaaga gottggcggc gaatgggctg accgcttcct cgtgctttac 4620 
ggtatcgccg ctcccgatto gcagcgcatcgccttctatc gccttcttga cgagttcttc 4680 

tgagcgggac tctggggttc gaaatgaccg accaagcgac gcccaacctg ccatcacgat 4740 
ggccgcaata aaatatcttt attttcatta catctgtgtg ttggtttttt gtgtgaagat 4800 
ccgcgtatgg tgcactctca gtacaatctg ctctgatgcc gcatagttaa gccagccccg 4860 

acacccgcca acacccgctg acgcgccctg acgggcttgt ctgctcccgg catccgctta 4920 
cagacaagct gtgaccgtct ccgggagctg catgtgtcag aggttttcac cgtcatcacc 4980 

gaaacgcgcg agacgaaagg gcctcgtgat 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 
tattcccttt tttgcggcat tttgccttcc tgtttttgct cacccagaaa cgctggtgaa 5280 
agtaaaagat gotgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa 5340 

cagcggtaag atccttgaga gttttcgccc cgaagaacgt tttccaatga tgagcacttt 5400 
taaagttctg ctatgtggcg cggtattatc cogtattgac gccgggcaag agcaactcgg 5460 

tcgccgcata cactattctc agaatgactt ggttgagtac tcaccagtca cagaaaagca 5520 
tcttacggat ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa 5580 
cactgcggcc aacttacttc tgacaacgat cggaggaccg aaggagctaa ccgctttttt 5640 
gcacaacatg ggggatcatg taactcgcct tgatcgttgg gaaccggagc tgaatgaagc 5700 
cataccaaac gacgagcgtg acaccacgat gcctgtagca atggcaacaa cgttgcgcaa 5760 
actattaact ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga 5820 
ggcggataaa gttgcaggac cacttctgcg ctcggccctt ccggctggct ggtttattgc 5880 
tgataaatct ggagccggtg agcgtgggtc tcgcggtatc attgcagcac tggggccaga 5940 

tggtaagcoc tcccgtatcg tagttatcta cacgacgggg agtcaggcaa ctatggatga 6000 
acgaaataga cagatcgctg agataggtgc ctcactgatt aagcattggt aactgtcaga 6060 
ccaagtttac tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat 6120 

ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttcott 6180 
ccactgagcg t?agaccccg tagaaaagat caaaggatct tcttgagatc ctttttttct 6240 

gcgcgtaatc tgctgcttgc aaacaaaaaa accaccgcta ccagcggtgg tttgtttgcc 6300 
ggatcaagag ctaccaactc tttttccgaa ggtaactggc ttcagcagag cgcagatacc 6360 
aaatactgtc cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc 6420 
gcctacatac ctcgctctgc taatcctgtt accagtggct gctgccagtg gegataagtc 6480 
gtgtcttacc gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggctg 6540 
aacggggggt tcgtgcacac agcccagctt ggagcgaacg acctacaccg aactgagata 6600 
cctacagcgt gagctatgag aaagcgccac gcttcccgaa gggagaaagg cggacaggta 6660 

tccggtaagc ggcagggtcg gaacaggaga gcgcacgagg gagcttccag ggggaaacgc 6720 
ctggtatctt tatagtcctg tcgggtttcg ccacctctga cttgagcgtc gatttttgtg 6780 

atgctcgtca ggggggcgga gcctatggaa aaacgccagc aacgcggcct ttttacggtt 6840 

cctggccttt tgctggcctt ttgctcacat ggctcgacag atct 6884 
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< 210 > SEQ ID NO 98 
< 211 > LENGTH : 6864 

12 > TYPE : DNA 
ORGANISM : Artificial Sequence 

< 220 > FEATURE : 
< 223 > OTHER INFORMATION : pTarget SGLuc - d1D2A - IFNa 

< 400 > SEQUENCE : 98 
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60 

ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120 

aatatgaccg ccatgttggc attgattatt gactagttat taatagtaat caattacggg 180 

gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc 240 
gcctggctga ccgcccaacg acccccgccc attgacgtca ataatgacgt atgttcccat 300 

agtaacgcca atagggactt tccattgacg tcaatgggtg gagtatttac ggtaaactgc 360 

ccacttggca gtacatcaag tgtatcatat gccaagtccg ccccctattg acgtcaatga 420 

cggtaaatgg cccgcctggc attatgccca gtacatgacc ttacgggact ttcctacttg 480 

gcagtacatc tacgtattag tcatcgctat taccatggtg atgcggtttt ggcagtacac 540 

caatgggcgt ggatagcggt ttgactcacg gggatttcca agtctccaccccattgacgt 600 

caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaacaactg 660 

cgatcgcccg coccgttgac gcaaatgggc ggtaggcgtg tacggtggga ggtctatata 720 

agcagagctc gtttagtgaa ccgtcagatc actagaagct ttattgcggt agtttatcac 780 

agttaaattg ctaacgcagt cagtgcttct gacacaacag tctcgaactt aagctgcagt 840 

gactctctta aggtagcctt gcagaagttg gtcgtgaggc actgggcagg taagtatcaa 900 

ggttacaaga caggtttaag gagaccaata gaaactgggc ttgtcgagac agagaagact 960 

cttgcgtttc tgataggcac ctattggtct tactgacatc cactttgcct ttctctccac 1020 

aggtgtccac toccagttca attacagctc ttaaaaattg gatctccatt cgccattcag 1080 
gctgcgcaac tgctgggaag gacgatcaga gcgggcctct tcgctattac gccagctggc 1140 
gaaagggacg tggcaagcaa ggcgattaag ttgagttacg ccaggatttt cccagtcacg 1200 
acgttgtaaa acgacggcca gagaattata atacgactca ctatagggcg aattcggatc 1260 
cttggcgtgc gccgccacca tgggagtcaa agttctgttt gccctgatct gcatcgctgt 1320 
ggccgaggcc aagcccaccg agaacaacga agacttcaac atcgtggccg tggccagcaa 1380 
cttcgcgacc acggatctcg atgctgaccg cgggaagttg cccggcaaga agctgccgct 1440 
ggaggtgctc aaagagatgg aagccaatgc ccggaaagct ggctgcacca ggggctgtct 1500 

gatctgcctg toccacatca agtgcacgcc caagatgaag aagtggctcc caggacgctg 1560 
ccacacctac gaaggcgaca aagagtccgc acagggcggc ataggcgagg cgatcgtcga 1620 

cattcctgag attcctgggt tcaaggactt ggagcccatg gagcagttca tcgcacaggt 1680 

cgatctgtgt gtggactgca caactggctg cctcaaaggg cttgccaacg tgcagtgttc 1740 

tgacctgctc aagaagtggc tgccgcaacg ctgtgcgacc tttgccagca agatccaggg 1800 

ccaggtggac aagatcaagg gggccggtgg tgacgctagc cacaagcaaa agatcattgc 1860 
accagcaaag cagcttctga attttgacct gctcaagttg gccggagacg ttgagtccaa 1920 
ccctggaccc gggatggccc caacctcagc cttcctcacg gccctggtgc tactcagctg 1980 
caatgccatc tgctctctgg gctgtgacct gcctcagacc cacagcctgg ctcacaccag 2040 
















































































