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A transgenic avian containing in its genome an exogenous 
nucleotide sequence which includes a promoter component 
and a vector with reduced promoter interference wherein the 
exogenous nucleotide sequence is integrated into the 
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TRANSGENE EXPRESSION IN AAVIANS 

RELATED APPLICATION INFORMATION 

0001. This application claims the benefit of U.S. provi 
sional application Nos. 60/930,491, filed May 16, 2007 and 
60/994.203, filed Sep. 18, 2007 and is a continuation-in-part 
of U.S. patent application Ser. No. 1 1/699,257, filed Jan. 26, 
2007 and is also a continuation-in-part of U.S. patent 
application Ser. No. 11/799,253, filed May 1, 2007 which is 
a continuation-in-part of U.S. patent application Ser. No. 
11/210,165, filed Aug. 23, 2005 which claims the benefit of 
U.S. provisional application No. 60/640.203, filed Dec. 29, 
2004. The disclosures of each of these three U.S. patent 
applications and two provisional applications are incorpo 
rated in their entirety herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates generally to the use of 
promoters which function in cells of a transgenic avian (e.g., 
oviduct cells) such as a transgenic chicken and vectors 
which contain Such promoters. More specifically, the inven 
tion relates to recombinant nucleic acids and expression 
vectors, transfected cells and transgenic animals, for 
example, transgenic avians such as transgenic chickens, that 
contain vectors with gene expression controlling regions 
operably linked to coding sequences. 

BACKGROUND 

0003. The field of transgenics was initially developed to 
understand the action of a single gene in the context of the 
whole animal and the phenomena of gene activation, expres 
sion and interaction. Transgenics technology has also been 
used to produce models for various diseases in humans and 
other animals and is among the most powerful tools avail 
able for the study of genetics, and the understanding of 
genetic mechanisms and function. From an economic per 
spective, the use of transgenic technology to convert animals 
into “protein factories' for the production of specific pro 
teins or other Substances of pharmaceutical interest (Gordon 
et al., 1987, Biotechnology 5: 1183–1187: Wilmut et al., 
1990. Theriogenology 33: 113-123) offers significant advan 
tages over more conventional methods of protein production 
by gene expression. 
0004 One system useful for expressing foreign proteins 

is the avian reproductive system. The production of an avian 
egg begins with formation of a large yolk in the ovary of the 
hen. The unfertilized oocyte or ovum is positioned on top of 
the yolk sac. After ovulation, the ovum passes into the 
infundibulum of the oviduct where it is fertilized, if sperm 
are present, and then moves into the magnum of the oviduct, 
which is lined with tubular gland cells. These cells secrete 
the egg-white proteins, including ovalbumin, lysozyme, 
ovomucoid, conalbumin and ovomucin, into the lumen of 
the magnum where they are deposited onto the avian embryo 
and yolk. In the past exogenous protein production has been 
performed in the avian reproductive system specifically 
targeting the avian Oviduct. 
0005 Advantages of targeting the avian oviduct for exog 
enous protein expression can include proper folding and 
post-translation modification of the target protein, the ease 
of product recovery, and a shorter developmental period of 
birds such as chickens compared to other animal species. 
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0006 Directing expression of a heterologous gene prod 
uct in the Oviduct of a transgenic avian can be significantly 
advantageous over ubiquitous expression in the bird. That is, 
the consequences of ubiquitous expression of a bioactive 
gene product in a host animal may be undesirable. For 
example, in certain instances the ubiquitous presence of the 
recombinant protein may be harmful to the development of 
the avian which can kill the bird. Additionally, the birds 
health may be negatively effected leading to reduced levels 
of protein production. 

0007. By weight, approximately 60% of an avian egg is 
composed of albumen which is composed of four major 
protein components; ovalbumin, ovomucoid, lysozyme and 
ovotransferrin with ovalbumin and ovomucoid being present 
in the greatest quantities. 

0008. The ovalbumin promoter, ovomucoid promoter and 
lysozyme promoter have been successfully employed for the 
production of heterologous (exogenous) protein in the ovi 
duct of transgenic avians in the past. See, for example, U.S. 
Pat. Nos. 6,875,588, issued Apr. 5, 2005: U.S. Pat. No. 
7,176,300, issued Feb. 13, 2007; U.S. Pat. No. 7,199,279, 
issued Apr. 3, 2007; and US patent publication No. 2006/ 
0130170, published Jun. 15, 2006 (the disclosures of each of 
these three issued patents and one published patent appli 
cation are incorporated in their entirety herein by reference) 
which discloses the production of exogenous protein in the 
avian oviduct facilitated by various avian promoters which 
are primarily or exclusively expressed in the Oviduct. 
Though expression levels in avians using the promoters and 
fragments of the promoters disclosed in these issued patents 
and published application have been at useful levels, the 
yeilds have typically been well below 0.1 mg/ml of egg 
white. 

0009 What is needed is a system that will provide for 
high level expression of an exogenous coding sequence in 
the cells of a transgenic avian, in particular, in the oviduct 
cells (e.g., tubular gland cells) of a transgenic avian. 

SUMMARY OF THE INVENTION 

0010. The present invention meets this need and more. 
After years of exogenous protein production in transgenic 
avian oviduct tissue with modest yield the inventors of the 
present invention have discovered that Such production 
levels can be boosted by about 10 fold to about 100 fold and 
more by employing new compositions and methods as 
disclosed herein. 

0011. In one aspect, the invention is directed to trans 
genic avians (e.g., chicken, turkey, quail) containing in their 
genome an exogenous nucleotide sequence which includes a 
promoter component and a SIN vector. Typically, the pro 
moter component is linked to a coding sequence exogenous 
to the avian, i.e., the coding sequence is not normally or 
naturally present in the avian. Typically, the exogenous 
nucleotide sequence is integrated into the genome of the 
avian. In one particularly useful embodiment, the promoter 
component functions or expresses primarily in the oviduct 
(e.g., tubular gland cells) of an avian. For example, the 
promoter component may be an Oviduct specific promoter. 
For example, the promoter component may be one of an 
avian ovomucoid promoter component, an avian ovalbumin 
promoter component, an avian lysozyme promoter compo 
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nent and an avian ovoinhibitor promoter component (i.e., 
conalbumin promoter component). 

0012 SIN vectors have been shown by the inventors to 
be particularly useful for increasing the quantity of exog 
enous protein produced in the avian oviduct. This effect can 
be further enhanced when the SIN vector is also an SC 
negative vector (i.e., a vector not containing a selectable 
marker cassette with a functional promoter). 

0013 The invention also includes methods of making the 
transgenic avians of the invention and methods of producing 
an exogenous protein using transgenic avians of the inven 
tion. In one embodiment, the transgenic avian has a nucle 
otide sequence in its genome comprising a vector which is 
at least one of a SIN vector and an SC negative vector. 
Typically, the nucleotide sequence includes a promoter 
component linked to an exogenous coding sequence. 

0014. In one useful embodiment, the exogenous coding 
sequence is expressed in avian oviduct cells and is secreted 
from the oviduct cells. For example, the exogenous coding 
sequence may be expressed in tubular gland cells. In one 
embodiment, the exogenous protein is deposited in a hard 
shell egg laid by the transgenic avian. In one embodiment, 
the exogenous protein is a human protein. In one embodi 
ment, the exogenous protein is a therapeutic protein, e.g., a 
cytokine. 

0015. In one embodiment, the transgenic avian contains 
an exogenous nucleotide sequence in its genome which has 
a SC negative vector and a promoter component linked to an 
exogenous coding sequence encoding an exogenous protein. 
In one embodiment, the SC negative vector is also a SIN 
Vector. 

0016. In one aspect, avian leukosis virus vector (ALV), a 
murine leukemia virus (MLV) retroviral vector, moloney 
murine leukemia Virus (MMLV) and a lentiviral vector can 
be used in accordance with the invention. 

0017. The invention includes chimeric transgenic avians 
and fully transgenic germline avians which can be obtained 
from germline chimeras as is understood by a practitioner of 
skill in the art of poultry breeding. 

0018. The invention also includes gene expression con 
trolling regions or promoters having a nucleotide sequence 
(i.e., DNA sequence) similar or identical to the following 
sequences numbered 1 to 8. In a particularly useful embodi 
ment of the invention, the fragments are listed top to bottom 
in the 5' to 3' linear order in which they are present on a 
single DNA molecule. For example, the 3' end of the 3.5 kb 
OV fragment of sequence 1 would be covalently linked to 
the 5' end of the 5' UTR-5' portion and the 3' end of the 5' 
UTR-5" portion would be covalently linked to the 5' end of 
5' UTR-3' portion. However, the invention is not limited to 
any particular order of the fragments and intervening nucle 
otide sequences may be present between the fragments. 

0.019 1.3.5 kb OV fragment (includes DHS I, II & III) 

0020) 5' UTR-5' portion (from Exon L) 

0021 5' UTR-3' portion (from Exon 1); 
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0022 2.3.5 kb OV fragment (includes DHS I, II & III) 
0023 5' UTR-5' portion (from Exon L) 
0024 Intron A 
0.025 5' UTR-3' portion (from Exon 1) 
0026) 3' UTR; 

0027 3. 3.5 kb OV fragment (includes DHS I, II & III) 
0028 5' UTR-5' portion (from Exon L) 
0029 Intron A 
0030) 5' UTR-3' portion (from Exon 1); 
(oil) 4.3.5 kb OV fragment (includes DHS I, II & 

III 

0032 5' UTR-5' portion (from Exon L) 
0033 5' UTR-3' portion (from Exon 1) 
0034) 3' UTR; 

0035. 5.3.5 kb OV fragment (includes DHS I, II & III) 
0036) 5' UTR-5' portion (from Exon L) 
0037) 
0038 5' UTR-3' portion (from Exon 1) 
0039) 3' UTR/DHSA (bp 13576 to 15163 of SEQID 
NO: 22) 

0040) 6.3.5 kb OV fragment (includes DHS I, II & III) 

Intron A 

0041) 5' UTR-5' portion (from Exon L) 
0.042 5' UTR-3' portion (from Exon 1) 
0043) 3' UTR/DHSA (bp 13576 to 15163 of SEQID 
NO: 22) 

0044) 7.3.5 kb OV fragment (includes DHS I, II & III) 
0045 5' UTR-5' portion (from Exon L) 
0046) Intron A 
0047 5' UTR-3' portion (from Exon 1) 
0.048 partial 3' UTR 
0049 RRE (Rev response element) FIG. 9a 

0050) 8. ALV CTE (FIG.9b) inserted 5' of 3.5 kb OV 
fragment 

0051) 3.5 kb OV fragment (includes DHS I, II & III) 
0.052 5' UTR-5' portion (from Exon L) 
0.053 Intron A 
0054 5' UTR-3' portion (from Exon 1) 
0.055 partial 3' UTR; 

0056 Coordinates of some of the elements for specific 
ovalbumin constructs disclosed herein (e.g., constructs 1 to 
8 described above) are shown in the 16051 bp ovalbumin 
DNA segment of SEQ ID NO: 22 as follows: 
0057 3.5 kb OV fragment (includes DHS I, II & III): 
Start: 3199 End: 6659 of FIG. 8 (SEQ ID NO: 22); 
0.058 1.4 kb OV fragment (includes DHS I & II): Start: 
5209 End: 6659 of FIG. 8 (SEQ ID NO: 22); 
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0059) 3.8 kb OV fragment: Start: 2863 End: 6659 of FIG. 
8 (SEQ ID NO: 22); 
0060 5.2 kb OV fragment: Start: 1463 End: 6659 of FIG. 
8 (SEQ ID NO: 22); 
0061 5' UTR-5 portion (from Exon L): Start: 66.59 End: 
6705 of FIG. 8 (SEQ ID NO: 22); 
0062) 5' UTR-3' portion (from Exon 1): Start: 8295 End: 
8311 of FIG. 8 (SEQ ID NO: 22); 
0063. 3' UTR: Start: 13576 End: 14209 of FIG. 8 (SEQ 
ID NO: 22); 
0064 partial 3' UTR: Start 13576 End: 13996 of FIG. 8 
(SEQ ID NO: 22); 
0065 Intron A: Start: 6706 End: 8294 of FIG. 8 (SEQID 
NO: 22); 
0.066 Intron E: Start: 10010 End: 10968 of FIG. 8 (SEQ 
ID NO: 22); 
0067 Exon L: Start: 6659 End: 6705 of FIG. 8 (SEQ ID 
NO: 22); 
0068 Exon 1: Start: 8295 End: 8478 of FIG. 8 (SEQ ID 
NO: 22); 
0069 Exon 2: Start: 8731 End: 8781 of FIG. 8 (SEQ ID 
NO: 22); 
0070) Exon 3: Start: 9363 End: 94.91 of FIG. 8 (SEQ ID 
NO: 22); 
0071 Exon 4: Start: 9892 End: 10009 of FIG. 8 (SEQID 
NO: 22); 
0072 Exon 5: Start: 10968 End: 11110 of FIG. 8 (SEQID 
NO: 22); 
0073) Exon 6: Start: 11442 End: 11597 of FIG. 8 (SEQID 
NO: 22); 
0074) Exon 7: Start: 13180 End: 13575 of FIG. 8 (SEQ 
ID NO: 22); 
0075) +1 SITE: Start: 6659 End: 6659 of FIG. 8 (SEQID 
NO: 22); 
0076) ATG: Start: 83.12 End: 8312 of FIG. 8 (SEQ ID 
NO: 22); 
0.077 Poly A: Start: 14204 End: 14209 of FIG. 8 (SEQID 
NO: 22); 
0078 TATA: Start: 6627 End: 6632 of FIG. 8 (SEQ ID 
NO: 22). 
0079 DHSA: Start: 13858 End: 15163 of FIG. 8 (SEQ 
ID NO: 22); 
0080 DHS IV: Start: 459 End: 859 of FIG. 8 (SEQ ID 
NO: 22); 
0081) DHS III: Start: 3253 End: 3559 of FIG. 8 (SEQ ID 
NO: 22); 
0082) DHS II: Start: 5629 End: 6009 of FIG. 8 (SEQ ID 
NO: 22); and 
0083) DHS I: Start: 6359 End: 6659 of FIG. 8 (SEQ ID 
NO: 22). 
0084 Promoter constructs are also contemplated that 
have a nucleotide sequence 80% identical and 85% identical 
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and 90% identical and 91% identical and 92% identical and 
93% identical and 94% identical and 95% identical and 96% 
identical and 97% identical and 98% identical and 99% 
identical to each of the promoter constructs disclosed herein, 
such as those described above (i.e., 1 to 8 above). 
0085. The invention also contemplates promoter con 
structs which correspond to promoter constructs 1 through 8 
above in which the 3.5 kb OV fragment is replaced with the 
3.8 kb OV fragment. The invention also contemplates pro 
moter constructs which correspond to promoter constructs 1 
through 8 in which the 3.5 kb OV fragment is replaced with 
the 5.2 kb OV fragment. 
0086 Promoter constructs are also contemplated for each 
of the above specified recombinant promoters (i.e., 1 to 8) in 
which DHS III is omitted from the construct. 

0087 Promoter constructs are contemplated correspond 
ing to each of constructs 2, 3, 5, 7 and 8 above in which 
Intron A is replaced with Intron E which may lead to 
increased levels of exogenous protein production. Intron A 
and E have DNA sequences that induce alignment of his 
tones in Surrounding DNA regions. Such alignment can 
provide for transcriptional regulation of the OV gene. With 
out wishing to be bound to any particular theory or mecha 
nism of operation, substitution of Intron E with Intron A may 
provide a preferential spacing of histones that result from 
use of Intron E (i.e., the periodicity for Intron A is 202 bp:5 
bp, for Intron E is 196 bp-5 bp). For example, it is believed 
that the packaging of DNA by histones leads to topological 
alteration of DNA the manipulation of which can lead to 
preferential alignment of binding sites for proteins respon 
sible for the transcription regulation (e.g., transcription 
factors) leading to an enhanced level of transcription. 

0088 Also included in the invention are vector con 
structs, and other constructs and nucleotide sequences dis 
closed herein, having a nucleotide sequence 80% identical 
and 85% identical and 90% identical and 91% identical and 
92% identical and 93% identical and 94% identical and 95% 
identical and 96% identical and 97% identical and 98% 
identical and 99% identical to each vector construct and 
other constructs and nucleotide sequences disclosed herein. 

0089 Any useful combination of features described 
herein is included within the scope of the present invention 
provided that the features included in any such combination 
are not mutually inconsistent as will be apparent from the 
context, this specification, and the knowledge of one of 
ordinary skill in the art Additional objects and aspects of the 
present invention will become more apparent upon review of 
the detailed description set forth below when taken in 
conjunction with the accompanying figures, which are 
briefly described as follows. 

BRIEF DESCRIPTION OF THE FIGURES 

0090 FIG. 1 shows a circular map of the paLV-SIN-4.2- 
Lys-IFNa-2B vector. The sequence of pALV-SIN-4.2-Lys 
IFNa-2B is shown in SEQ ID NO: 1. 
0091 FIG. 2 is a bar graph illustrating expression levels 
of IFNa in the egg white of a transgenic quail. G0 quail was 
produced by injection of pALV-SIN-4.0-Lys-IFNa-2B ret 
roviral vector transduction particles into Japanese quail 
embryos. 
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0092 FIG. 3 shows a circular map of the pSIN-OV-3.5- 
I-CTLA4-inv vector. The nucleotide sequence of pSIN-OV 
3.5-I-CTLA4-inv is shown in SEQ ID NO: 19. 
0093 FIG. 4 shows a circular map of the pSIN-3.9-OM 
CTLA4-Fc vector. The nucleotide sequence of pSIN-3.9- 
OM-CTLA4-Fc is shown in SEQ ID NO: 20. 
0094 FIG. 5 shows a circular map of the pBS-OM-4.4 
vector. The nucleotide sequence of p3S-OM-4.4 is shown in 
SEQ ID NO. 23. 
0.095 FIG. 6 shows a circular map of the paVIJCR 
A 137.91.1.2 vector. The nucleotide sequence of paVIJCR 
A137.91.1.2 is shown in SEQ ID NO: 24. 
0096 FIG. 7 shows a circular map of the pSIN-1.8-OM 
IFNa-2B plasmid vector. The nucleotide sequence of pSIN 
1.8-OM-IFNa-2B is shown in SEQ ID NO: 21. 
0097 FIG. 8a-e (SEQID NO: 22) shows a segment of a 
chicken ovalbumin gene. 
0.098 FIG. 9a (SEQ ID NO: 25) shows the RRE (rev 
responsive element) sequence of a lenti virus. FIG.9b (SEQ 
ID NO: 26) shows the ALV CTE (constitutive transport 
element) sequence. 
0099 FIG. 10a shows a diagram of the segment deleted 
from an exemplary retroviral LTR (ALV) to make a SIN 
vector. FIG. 10b (SEQ ID NO: 29) shows the sequence of 
the LTR shown in 10a. The underlined sequence is the 
deleted sequence. 

DETAILED DESCRIPTION 

Definitions 

0100. The term “animal' is used herein to include all 
vertebrate animals, including avians and may include 
humans. It also includes an individual animal in all stages of 
development, including embryonic and fetal stages. 

0101 The term “antibody” as used herein refers to poly 
clonal and monoclonal antibodies and functional fragments 
thereof. An antibody includes modified or derivatised anti 
body variants that retain the ability to specifically bind an 
epitope. Antibodies are capable of selectively binding to a 
target antigen or epitope. Antibodies may include, but are 
not limited to polyclonal antibodies, monoclonal antibodies 
(mAbs), humanized and other chimeric antibodies, single 
chain antibodies (scFVs), Fab fragments, F(ab')2 fragments 
and disulfide-linked FVs (sdFv) fragments. 
0102) The term "avian' as used herein refers to any 
species, Subspecies or strain of organism of the taxonomic 
class ava, Such as, but not limited to, Such organisms as 
chicken, turkey, duck, goose, quail, pheasants, parrots, 
finches, hawks, crows and ratites including ostrich, emu and 
cassowary. The term includes the various known strains of 
Gallus gallus, or chickens, (for example, White Leghorn, 
Brown Leghorn, Barred-Rock, Sussex, New Hampshire, 
Rhode Island, Ausstralorp, Minorca, Amrox, California 
Gray, Italian Partridge-colored), as well as strains of turkeys, 
pheasants, quails, duck, ostriches and other poultry com 
monly bred in commercial quantities. 
0103) The phrase “based on” or "derived from as in a 
retroviral vector being based on or derived from a particular 
retrovirus or based on a nucleotide sequence of a particular 
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retrovirus mean that the genome of the retroviral vector 
contains a Substantial portion of the nucleotide sequence of 
the genome of the particular retrovirus. The substantial 
portion may be a particular gene or nucleotide sequence 
Such as the nucleotide sequence encoding the gag, pol and/or 
env proteins or other structural or functional nucleotide 
sequence of the virus genome such as sequences encoding 
the LTRs or may be substantially the complete retrovirus 
genome, for example, most (e.g., more than 60% or more 
than 70% or more than 80% or more than 90%) or all of the 
retrovirus genome, as will be apparent from the context in 
the specification as the knowledge of one skilled in the art. 
Examples of retroviral vectors that are based on or derived 
from a retrovirus are the NL retroviral vectors (e.g., NLB) 
which are based on the ALV retrovirus as disclosed in Cosset 
et al., Journal of Virology (1991) vol 65, p 3388-3394. 
0.104) The term “coding sequence” and “coding region' 
as used herein refer to nucleotide sequences and nucleic acid 
sequences, including both RNA and DNA, that encode 
genetic information for the synthesis of an RNA, a protein, 
or any portion of an RNA or protein. Nucleotide sequences 
that are not naturally part of a particular organism's genome 
are referred to as “foreign nucleotide sequences.'"heterolo 
gous nucleotide sequences' or “exogenous nucleotide 
sequences”. “Heterologous proteins are proteins encoded 
by foreign, heterologous or exogenous nucleotide sequences 
and therefore are often not naturally expressed in the cell. A 
nucleotide sequence that has been isolated and then reintro 
duced into the same type (e.g., same species) of organism is 
not considered to be a naturally occurring part of a particular 
organism's genome and is therefore considered exogenous 
or heterologous. 

0105 The term “construct” as used herein refers to a 
linear or circular nucleotide sequence Such as DNA that has 
been assembled from more than one segments of nucleotide 
sequence which have been isolated from a natural source or 
have been chemically synthesized, or combinations thereof. 

0106 The term “complementary' as used herein refers to 
two nucleic acid molecules that can form specific interac 
tions with one another. In the specific interactions, an 
adenine base within one Strand of a nucleic acid can form 
two hydrogen bonds with thymine within a second nucleic 
acid strand when the two nucleic acid strands are in oppos 
ing polarities. Also in the specific interactions, a guanine 
base within one strand of a nucleic acid can form three 
hydrogen bonds with cytosine within a second nucleic acid 
Strand when the two nucleic acid strands are in opposing 
polarities. Complementary nucleic acids as referred to 
herein, may further comprise modified bases wherein a 
modified adenine may form hydrogen bonds with a thymine 
or modified thymine, and a modified cytosine may form 
hydrogen bonds with a guanine or a modified guanine. 

0.107 The term “cytokine' as used herein refers to any 
secreted amino acid sequence that affects the functions of 
cells and is a molecule that modulates interactions between 
cells in the immune, inflammatory or hematopoietic 
responses. A cytokine includes, but is not limited to, monok 
ines and lymphokines regardless of which cells produce 
them. For instance, a monokine is generally referred to as 
being produced and secreted by a mononuclear cell. Such as 
a macrophage and/or monocyte. Many other cells however 
also produce monokines, such as natural killer cells, fibro 



US 2008/0064862 A1 

blasts, basophils, neutrophils, endothelial cells, brain astro 
cytes, bone marrow stromal cells, epideral keratinocytes and 
B-lymphocytes. Lymphokines are generally referred to as 
being produced by lymphocyte cells. Examples of cytokines 
include, but are not limited to, Interleukin-1 (IL-1), Inter 
leukin-6 (IL-6), Interleukin-8 (IL-8), Tumor Necrosis Fac 
tor-alpha (TNF-alpha) and Tumor Necrosis Factor beta 
(TNF-beta). 
0108. The term “expressed’ or “expression” as used 
herein refers to the transcription from a gene to give an RNA 
nucleic acid molecule at least complementary in part to a 
region of one of the two nucleic acid strands of the gene. The 
term “expressed’ or “expression” as used herein can also 
refer to the translation of RNA to produce a protein or 
peptide. 

0109 The term “expression vector” as used herein refers 
to a nucleic acid vector that comprises a gene expression 
controlling region, such as a promoter or promoter compo 
nent, operably linked to a nucleotide sequence coding at 
least one polypeptide. 

0110. The term “fragment as used herein can refer to, for 
example, an at least about 10, 20, 50, 75, 100, 150, 200, 250, 
300, 500, 1000, 2000, 5000, 6,000, 8,000, 10,000, 20,000, 
30,000, 40,000, 50,000 or 60,000 nucleotide long portion of 
a nucleic acid that has been constructed artificially (e.g., by 
chemical synthesis) or by cleaving a natural product into 
multiple pieces, using restriction endonucleases or mechani 
cal shearing, or enzymatically, for example, by PCR or any 
other polymerizing technique known in the art, or expressed 
in a host cell by recombinant nucleic acid technology known 
to one of skill in the art. The term “fragment as used herein 
may also refer to, for example, an at least about 5, 10, 20, 
30, 40, 50, 75, 100, 150, 200, 250, 300, 400, 500, 1000, 
2000, 5000, 6,000, 8,000 or 10,000 amino acid portion of an 
amino acid sequence, which portion is cleaved from a 
naturally occurring amino acid sequence by proteolytic 
cleavage by at least one protease, or is a portion of the 
naturally occurring amino acid sequence synthesized by 
chemical methods or using recombinant DNA technology 
(e.g., expressed from a portion of the nucleotide sequence 
encoding the naturally occurring amino acid sequence) 
known to one of skill in the art. "Fragment may also refer 
to a portion, for example, of about 5%, about 10%, about 
20%, about 30%, about 40%, about 50%, about 60%, about 
70%, about 80% about 90% about 95% or about 99% of a 
particular nucleotide sequence or amino acid sequence. 

0111 "Functional portion' or “functional fragment” are 
used interchangeably and as used herein means a portion or 
fragment of a whole capable of performing, in whole or in 
part, a function of the whole. For example, a biologically 
functional portion of a molecule means a portion of the 
molecule that performs a biological function of the whole or 
intact molecule. For example, a functional portion of a gene 
expression controlling region is a fragment or portion of the 
specified gene expression controlling region that, in whole 
or in part, regulates or controls gene expression (e.g., 
facilitates either in whole or in part) in a biological system 
(e.g., a promoter). Functional portions may be of any useful 
size. For example, a functional fragment may range in size 
from about 20 bases in length to a length equal to the entire 
length of the specified sequence minus one nucleotide. In 
another example, a functional fragment may range in size 
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from about 50 bases in length to a length equal to the entire 
length of the specified sequence minus one nucleotide. In 
another example, a functional fragment may range in size 
from about 50 bases in length to about 20 kb in length. In 
another example, a functional fragment may range in size 
from about 500 bases in length to about 20 kb in length. In 
another example, a functional fragment may range in size 
from about 1 kb in length to about 20kb in length. In another 
example, a functional fragment may range in size from about 
0.1 kb in length to about 10 kb in length. In another example, 
a functional fragment may range in size from about 20 bases 
kb in length to about 10 kb in length. 
0.112. The term “gene expression controlling region' as 
used herein refers to nucleotide sequences that are associ 
ated with a coding sequence and which regulate, in whole or 
in part, expression of the coding sequence, for example, 
regulate, in whole or in part, the transcription of the coding 
sequence. Gene expression controlling regions may be iso 
lated from a naturally occurring source or may be chemi 
cally synthesized and can be incorporated into a nucleic acid 
vector to enable regulated transcription in appropriate cells. 
The 'gene expression controlling regions' may precede, but 
is not limited to preceding, the region of a nucleic acid 
sequence that is in the region 5' of the end of a coding 
sequence that may be transcribed into mRNA. 
0113. The terms "heterologous”, “exogenous” and “for 
eign' are used interchangeably herein and in general refer to 
a biomolecule such as a nucleic acid or a protein that is not 
normally found in a certain organism or in a certain cell, 
tissue or other component contained in or produced by an 
organism. For example, a protein that is heterologous or 
exogenous to an egg is a protein that is not normally found 
in the egg. As used herein, the terms "heterologous', 'exog 
enous” and “foreign' with reference to nucleic acids, such as 
DNA and RNA, are used interchangeably and refer to 
nucleic acid that does not occur naturally as part of a 
chromosome, a genome or cell in which it is present or 
which is found in a location(s) and/or in amounts that differ 
from the location(s) and/or amounts in which it occurs in 
nature. It can be nucleic acid that is not endogenous to the 
genome, chromosome or cell and has been exogenously 
introduced into the genome, chromosome or cell. Examples 
of heterologous DNA include, but are not limited to, a DNA 
comprising a gene expression control region and DNA that 
encodes a product or products, for example, RNA or protein 
product. Examples of heterologous DNA include, but are not 
limited to, gene expression controlling regions or promoters 
disclosed herein once isolated from the avian and as used 
thereafter, e.g., after re-introduction into an avian genome. 
0114. The term "isolated nucleic acid' as used herein 
covers, for example, (a) a DNA which has the sequence of 
part of a naturally occurring genomic molecule but is not 
flanked by at least one of the sequences that flank that part 
of the molecule in the genome of the species in which it 
naturally occurs; (b) a nucleic acid which has been incor 
porated into a vector or into the genomic DNA of a prokary 
ote or eukaryote in a manner Such that the resulting vector 
or genomic DNA is not identical to naturally occurring DNA 
from which the nucleic acid was obtained; (c) a separate 
molecule Such as a cDNA, a genomic fragment, a fragment 
produced by polymerase chain reaction (PCR), ligase chain 
reaction (LCR) or chemical synthesis, or a restriction frag 
ment; (d) a recombinant nucleotide sequence that is part of 
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a hybrid gene, i.e., a gene encoding a fusion protein, and (e) 
a recombinant nucleotide sequence that is part of a hybrid 
sequence that is not naturally occurring. Isolated nucleic 
acid molecules of the present invention can include, for 
example, natural allelic variants as well as nucleic acid 
molecules modified by nucleotide deletions, insertions, 
inversions, or Substitutions. 

0115 The term “nucleic acid' as used herein refers to any 
linear or sequential array of nucleotides and nucleosides, for 
example cDNA, genomic DNA, mRNA, tRNA, oligonucle 
otides, oligonucleosides and derivatives thereof. For ease of 
discussion, non-naturally occurring nucleic acids may be 
referred to herein as constructs. Nucleic acids can include 
bacterial plasmid vectors including expression, cloning, 
cosmid and transformation vectors such as, animal viral 
vectors such as, but not limited to, modified adenovirus, 
influenza virus, polio virus, pox virus, retroviruses such as 
avian leukosis virus (ALV) retroviral vector, a murine leu 
kemia virus (MLV) retroviral vector, and a lentivirus vector, 
and the like and fragments thereof. In addition, the nucleic 
acid can be an LTR of an avian leukosis virus (ALV) 
retroviral vector, a murine leukemia virus (MLV) retroviral 
vector, or a lentivirus vector and fragments thereof. Nuclic 
acids can also include NL vectors such as NLB, NLD and 
NLA and fragments thereof and synthetic oligonucleotides 
such as chemically synthesized DNA or RNA. Nucleic acids 
can include modified or derivatised nucleotides and nucleo 
sides such as, but not limited to, halogenated nucleotides 
such as, but not only, 5-bromouracil, and derivatised nucle 
otides such as biotin-labeled nucleotides. 

0116. The term “vector” and “nucleic acid vector” as 
used herein refers to a natural or synthetic single or double 
Stranded plasmid or viral nucleic acid molecule that can be 
transfected or transformed into cells and replicate indepen 
dently of, or within, the host cell genome. A circular double 
stranded vector can be linearized by treatment with an 
appropriate restriction enzyme based on the nucleotide 
sequence of the vector. A nucleic acid can be inserted into a 
vector by cutting the vector with restriction enzymes and 
ligating the desired pieces together. 

0117 The term “operably linked’ refers to an arrange 
ment of elements wherein the components so described are 
configured so as to perform their usual function. Gene 
expression controlling regions or promoters (e.g., promoter 
components) operably linked to a coding sequence are 
capable of effecting the expression of the coding sequence. 
The controlling sequences need not be contiguous with the 
coding sequence, so long as they function to direct the 
expression thereof. Thus, for example, intervening untrans 
lated yet transcribed sequences can be present. between a 
promoter sequence and the coding sequence and the pro 
moter sequence can still be considered “operably linked to 
the coding sequence. 

0118. The term “oviduct specific promoter as used 
herein refers to promoters and promoter components which 
are functional, i.e., provide for transcription of a coding 
sequence, to a large extent, for example, primarily (i.e., more 
than 50% of the transcription product produced in the animal 
by a particular promoter type being produced in oviduct 
cells) or exclusively in oviduct cells of a bird. Examples of 
oviduct specific promoters include, ovalbumin promoter, 
ovomucoid promoter, ovoinhibitor promoter, lysozyme pro 
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moter and ovotransferrin promoter and functional portions 
of these promoters, e.g., promoter components. 

0119) The terms “percent sequence identity'percent 
identity” as used in, for example, "'6 identical and “percent 
sequence homology'percent homology', as used in, for 
example, "% homology and "percent sequence similarity 
each refer to the degree of sequence matching between two 
nucleic acid sequences or two amino acid sequences as 
determined using the algorithm of Karlin & Attschul (1990) 
Proc. Natl. Acad. Sci. 87: 2264-2268, modified as in Karlin 
& Attschul (1993) Proc. Natl. Acad. Sci. 90: 5873-5877. 
Such an algorithm is incorporated into the NBLAST and 
XBLAST programs of Attschul et al. (1990) T. Mol. Biol. 
Q15: 403-410. BLAST nucleotide searches are performed 
with the NBLAST program. score=100, wordlength = 12, to 
obtain nucleotide sequences homologous to a nucleic acid 
molecule of the invention. BLAST protein searches are 
performed with the XBLAST program, score=50, 
wordlength=3, to obtain amino acid sequences homologous 
to a reference amino acid sequence. To obtain gapped 
alignments for comparison purposes, Gapped BLAST is 
utilized as described in Attschul et al. (1997) Nucl. Acids 
Res. 25: 3389-3402. When utilizing BLAST and Gapped 
BLAST programs, the default parameters of the respective 
programs (e.g. XBLAST and NBLAST) are used. Other 
algorithms, programs and default settings may also be 
suitable such as, but not only, the GCG-Sequence Analysis 
Package of the U.K. Human Genome Mapping Project 
Resource Centre that includes programs for nucleotide or 
amino acid sequence comparisons. 

0.120. The terms “polynucleotide.'"oligonucleotide'. 
“nucleotide sequence' and “nucleic acid sequence’ can be 
used interchangeably herein and include, but are not limited 
to, coding sequences, i.e., polynucleotide(s) or nucleic acid 
sequence(s) which are transcribed and translated into 
polypeptide in vitro or in vivo when placed under the control 
of appropriate regulatory or control sequences; controlling 
sequences, e.g., translational start and stop codons, promoter 
sequences, ribosome binding sites, polyadenylation signals, 
transcription factor binding sites, transcription termination 
sequences, upstream and downstream regulatory domains, 
enhancers, silencers, DNA sequences to which a transcrip 
tion factor(s) binds and alters the activity of a gene's 
promoter either positively (induction) or negatively (repres 
sion) and the like. No limitation as to length or to synthetic 
origin are Suggested by the terms described herein. 

0.121. As used herein the terms “polypeptide' and “pro 
tein’ refer to a polymer of amino acids of three or more 
amino acids in a serial array, linked through peptide bonds. 
The term “polypeptide' includes proteins, protein frag 
ments, protein analogues, oligopeptides and the like. The 
term “polypeptides' includes polypeptides as defined above 
that are encoded by nucleic acids, produced through recom 
binant technology (e.g., isolated from a transgenic bird), or 
synthesized. The term “polypeptides’ further contemplates 
polypeptides as defined above that include chemically modi 
fied amino acids or amino acids covalently or noncovalently 
linked to labeling ligands. 

0.122 The term “promoter” as used herein refers to a 
DNA sequence useful to initiate transcription initiation by an 
RNA polymerase in an avian cell. A “promoter component' 
is a DNA sequence that can, by itselfor, in combination with 
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other DNA sequences effect or facilitate transcription. Spe 
cific promoter components such as ovalbumin promoter 
components, ovomucoid promoter components and 
lysozyme promoter components and other promoters and 
promoter components disclosed and claimed herein do not 
describe a specific promoter sequence. Rather, they encom 
pass any sequence or sequence fragment of the respective 
promoter that is useful to effect or facilitate transcription of 
a coding sequence. For example, an ovomucoid promoter 
component includes, without limitation, the about 1.8 kb, the 
about 3.9 kb and the about 10 kb ovomucoid promoters 
disclosed in U.S. Publication No. 1 1/649,543, published 
May 17 2007, which is incorporated in its entirety herein by 
reference. "Promoter components' can also encompass rear 
ranged gene expression controlling regions which function 
to initiate RNA transcription and hybrid DNA molecules 
composed of naturally occurring DNA sequences and/or 
synthetic DNA sequences which function to initiate RNA 
transcription. 

0123 The terms “recombinant nucleic acid and “recom 
binant DNA as used herein refer to combinations of at least 
two nucleic acid sequences that are not naturally found in a 
eukaryotic or prokaryotic cell. The nucleic acid sequences 
may include, but are not limited to, nucleic acid vectors, 
gene expression regulatory elements, origins of replication, 
Suitable gene sequences that when expressed confer antibi 
otic resistance, protein-encoding sequences and the like. The 
term “recombinant polypeptide' is meant to include a 
polypeptide produced by recombinant DNA techniques such 
that it is distinct from a naturally occurring polypeptide 
either in its location, purity or structure. Generally, such a 
recombinant polypeptide will be present in a cell in an 
amount different from that normally observed in nature. 
0.124. As used herein, the term “regulatory sequences 
includes promoters, enhancers, and other elements that may 
control gene expression. 

0125. An “SC negative vector” is a vector that does not 
contain a selectable or screenable cassette marker having a 
functional promoter. The promoter may be deleted in whole 
or in part or may be inactivated by a nucleotide sequence 
insertion. Screenable cassettes include, without limitation, 
DNA sequences for antibiotic resistance markers such as 
neomycin resistance and DNA sequences for other select 
able markers such as GFP or lac7. 

0126. A “SIN vector is a self-inactivating vector. In 
particular, a SIN vector is a retroviral vector having an 
altered genome such that upon integration into genomic 
DNA of the target cell (e.g., avian embryo cells) the 5' LTR 
of the integrated retroviral vector will not function as a 
promoter. For example, a portion or all of the nucleotide 
sequence of the retroviral vector that results in the U3 region 
of the 5' LTR of the retroviral vector once integrated may be 
deleted or altered in order to reduce or eliminate promoter 
activity of the 5' LTR. In certain examples, deletion of the 
CAAT box and/or the TAATA box from U3 of the 5' LTR can 
result in a SIN vector, as is understood in the art. 

0127. A “SIN/SC negative vector” is a vector, i.e., a 
retroviral vector, that is both a SIN vector and a SC negative 
Vector. 

0128. The term “sense strand’ as used herein refers to a 
single stranded DNA, molecule from a genomic DNA that 

Mar. 13, 2008 

may be transcribed into RNA and translated into the natural 
polypeptide product of the gene. The term “antisense strand 
as used herein refers to the single strand DNA molecule of 
a genomic DNA that is complementary with the sense Strand 
of the gene. 
0129. A “therapeutic protein’ or “pharmaceutical pro 
tein’ is a Substance that, in whole or in part, makes up a 
drug. In particular, “therapeutic proteins' and “pharmaceu 
tical proteins include an amino acid sequence which in 
whole or in part makes up a drug. 
0.130. The terms “transcription regulatory sequences” and 
'gene expression control regions' and “promoter compo 
nents' as used herein refer to nucleotide sequences that are 
associated with a nucleic acid sequence and which regulate 
the transcriptional expression of a coding sequence. Exem 
plary transcription regulatory sequences include enhancer 
elements, hormone response elements, Steroid response ele 
ments, negative regulatory elements, and the like. The 
“transcription regulatory sequences' may be isolated and 
incorporated into a vector nucleic acid to enable regulated 
transcription in appropriate cells of portions of the vector 
DNA. The “transcription regulatory sequence' may precede, 
but is not limited to, the region of a nucleic acid sequence 
that is in the region 5' of the end of a protein coding sequence 
that may be transcribed into mRNA. Transcriptional regu 
latory sequences may also be located within a protein coding 
region, in regions of a gene that are identified as “intron' 
regions, or may be in regions of nucleic acid sequence that 
are in the region of nucleic acid. 

0131 The terms “transformation' and “transfection” as 
used herein refer to the process of inserting a nucleic acid 
into a host. Many techniques are well known to those skilled 
in the art to facilitate transformation or transfection of a 
nucleic acid into a prokaryotic or eukaryotic organism. 
These methods involve a variety of techniques, such as 
treating the cells with high concentrations of salt Such as, but 
not only a calcium or magnesium salt, an electric field, 
detergent, or liposome mediated transfection, to render the 
host cell competent for the uptake of the nucleic acid 
molecules. 

0.132. As used herein, a “transgenic animal' is any non 
human animal. Such as an avian species, including the 
chicken, in which one or more of the cells of the avian may 
contain heterologous nucleic acid introduced by way of 
human intervention, such as by transgenic techniques known 
in the art (see, for example, US patent publication No. 
2007/0243165, published Oct. 18, 2007, the disclosure of 
which is incorporated in its entirety herein by reference) 
including those disclosed herein. The nucleic acid is intro 
duced into an animal, directly or indirectly by introduction 
into a precursor of the cell, by way of deliberate genetic 
manipulation, such as by microinjection or by infection with 
a recombinant virus. The term genetic manipulation does not 
include classical cross-breeding, or in vitro fertilization, but 
rather is directed to the introduction of a recombinant DNA 
molecule. This molecule may be integrated within a chro 
mosome, or it may be extrachromosomally replicating DNA. 
In the typical transgenic animal, the transgene can cause 
cells to express a recombinant form of the target protein or 
polypeptide. The terms "chimeric animal' or “mosaic ani 
mal’ are used herein to refer to animals in which a transgene 
is found, or in which the recombinant nucleotide sequence 
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is expressed in Some but not all cells of the animal. A 
germ-line chimeric animal contains a transgene in its germ 
cells and can give rise to a transgenic animal in which most 
or all cells of the offspring animal will contain the transgene. 
0133. As used herein, the term “transgene' means a 
nucleic acid sequence (encoding, for example, a human 
protein) that is partly or entirely heterologous, i.e., foreign, 
to the transgenic animal or cell into which it is introduced, 
or, is homologous to an endogenous gene of the transgenic 
animal or cell into which it is introduced, but which is 
designed to be inserted, or is inserted, into the animals 
genome in Such a way as to alter the genome of the cell into 
which it is inserted (e.g., it is inserted at a location which 
differs from that of the natural gene or its insertion results in 
a knockout). A transgene according to the present invention 
can include a vector of the invention (e.g., SIN vector) 
which contains sequences useful for exogenous protein 
production in an avian (e.g., in an avian Oviduct). 
0134) Techniques useful for isolating and characterizing 
the nucleic acids and proteins of the present invention are 
well known to those of skill in the art and standard molecular 
biology and biochemical manuals may be consulted to select 
Suitable protocols for use without undue experimentation. 
See, for example, Sambrook et al., 1989, “Molecular Clon 
ing: A Laboratory Manual, 2nd ed., Cold Spring Harbor, the 
content of which is herein incorporated by reference in its 
entirety. 
Abbreviations: 

0135 Abbreviations used herein may include the follow 
ing: aa, amino acid(s); bp, base pair(s); cDNA, DNA 
complementary to an RNA; nt, nucleotide(s): kb, 1000 base 
pairs; g, microgram; ml, milliliter, ng, nanogram. 
Description: 
0136 SIN vectors designed and used in accordance with 
the invention can reduce or eliminate promoter interference 
of promoters of interest which are employed in transgenic 
avians. In a particularly useful embodiment, the promoters 
(i.e., promoter components) of interest preferentially express 
their gene product in oviduct cells or oviduct tissue, e.g., 
oviduct specific promoters. Examples of Such promoters 
(e.g., promoter components) include but are not limited to, 
functional portions of the ovalbumin, lysozyme, conalbumin 
(i.e., ovotransferrin), ovomucoid, ovomucin, and/or ovoin 
hibitor gene expression controlling regions or promoter 
regions. In one embodiment, the promoter of interest is a 
combination or a fusion of one or more promoters or a fusion 
of a fragment of one or more promoters such as ovalbumin, 
lysozyme, conalbumin (i.e., ovotransferrin), ovomucoid, 
ovomucin, and/or ovoinhibitor promoters with another pro 
moter or promoter fragment Such as a viral promoter (e.g., 
an LTR promoter). 
0137 SIN vectors have been shown to be particularly 
useful with oviduct specific promoters. Without wishing to 
limit the invention to any particular theory or mechanism of 
operation it is believed that oviduct specific promoters can 
be particularly susceptible to influences of a retroviral LTR 
promoter. As a result, SIN vectors are particularly useful 
when employed in combination with avian oviduct specific 
promoters. 

0138. In one particularly useful embodiment, a SIN vec 
tor is produced in which an interfering promoter (e.g., an 
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LTR promoter) that can at least partially inhibit transcription 
of a coding sequence operably linked to an oviduct specific 
promoter of the invention is inactivated, for example, by a 
deletion, insertion or transposition of all or part of the 
interfering promoter sequence. For example, the vector 
pALV-SIN-4.2-Lys-IFNa-2B, shown in FIG. 1, the 3' RAV2 
LTR has a deletion in the enhancer such that when the 
retroviral region integrates, the 5' LTR is inactivated, as is 
understood in the art. For a detailed diagrammatic of an LTR 
deletion, see FIG. 10. 

0.139. In one useful embodiment of the invention, a SIN 
vector is employed that is also an SC negative vector to 
produce a SIN/SC negative vector. The combination of SC 
negative vector and SIN vector can result in a vector with a 
Substantially reduced amount of promoter interference com 
pared to a vector that is only a SIN vector or only a SC 
negative vector. For example, p.ALV-SIN-4.2-Lys-IFNa-2B 
as well as other SIN vectors disclosed in the Examples also 
lacks an antibiotic resistance marker making it both a SC 
negative vector and a SIN vector. 

0140) SIN vectors, SC negative vectors and SIN/SC 
negative vectors are contemplated for use in accordance 
with the invention in any useful avian Such as chicken, quail 
and turkey to produce chimeras including germ-line chime 
ras and progeny birds produced using breeding techniques 
Such as those known to practitioners of ordinary skill in the 
art. In addition, it is contemplated that an SC negative 
retroviral vector (which is a non-SIN vector) will also 
enhance or increase the quantity of exogenous protein 
produced in a transgenic avian relative to a transgenic avian 
produced with essentially the same retroviral vector that is 
not a SC negative vector. 

0.141. Without wishing to limit the invention to any 
particular theory or mechanism of operation it is believed 
that the lack of a selectable marker cassette decreases the 
presence of promoter elements such as enhancers which 
would otherwise be in cis and in close proximity to the 
promoter employed for exogenous protein production in 
avian oviduct cells (e.g., Oviduct specific promoters). This 
close proximity may allow for interference by the transcrip 
tion regulating elements of the marker gene with the pro 
moter of interest, i.e., the promoter employed for exogenous 
protein production. However, the invention contemplates 
that marker gene coding sequences, for example, and with 
out limitation, neomycin resistance coding sequence and 
beta lactamase coding sequence, may be operably linked to 
a promoter (i.e., second promoter) which does not interfere 
with the promoter employed for exogenous protein produc 
tion in avian Oviduct cells (i.e., first promoter). For example, 
it is contemplated that if the marker promoter and the 
promoter of interest are the same or similar promoters, 
interference by the selectable cassette will be minimized or 
eliminated. For example, a second ovalbumin promoter 
operably linked to a marker gene coding sequence may not 
interfere with a first ovalbumin promoter employed for 
exogenous protein production in avian Oviduct cells. 

0142. The invention contemplates the employment of any 
useful Oviduct specific promoter, and oviduct specific pro 
moter fragments, in vectors of the invention for exogenous 
protein expression in avians. For example, promoters and 
useful (e.g., functional) fragments of promoters (e.g., pro 
moter components) disclosed in US patent publication No. 



US 2008/0064862 A1 

2005/0176047, filed Jan. 31, 2005, the disclosure of which 
is incorporated in its entirety herein by reference, and US 
patent publication No. 2007/0124829, filed Jan. 26, 2007, 
the disclosure of which is incorporated in its entirety herein 
by reference, and US patent publication No. 2006/0130170, 
filed Dec. 11, 2003, the disclosure of which is incorporated 
in its entirety herein by reference, are contemplated for use 
in conjunction with SIN vectors and SC negative vectors and 
SIN/SC negative vectors in accordance with the invention. 
0143. The invention also contemplates other promoters 
and transcriptionally functional portions thereof (e.g., pro 
moter components) for use as promoters of interest in 
accordance with the invention Such as a cytomegalovirus 
(CMV) promoter, a rous-sarcoma virus (RSV) promoter, a 
B-actin promoter (e.g., a chicken f-actin promoter) a murine 
leukemia virus (MLV) promoter, a mouse mammary tumor 
virus (MMTV) promoter. 
0144. The invention also includes various ovalbumin 
promoter components which are contemplated for use in 
producing exogenous proteins in transgenic avians. Each of 
the promoters disclosed herein are contemplated for use in 
vectors in accordance with the invention. 

0145 Examples of vectors of the invention which contain 
recombinant ovalbumin DNA are shown below. The frag 
ments are listed top to bottom in the 5' to 3' linear order in 
which they are present on a single DNA molecule. For 
example, the 3' end of the 3.5 kb OV fragment of sequence 
1 would be covalently linked to the 5' end of the 5' UTR-5' 
portion and the 3' end of the 5' UTR-5' portion would be 
covalently linked to the 5' end of 5' UTR-3' portion. 

0146) 1. pSIN-OV-3.5-CSI 

0147 3.5 kb OV fragment (includes DHS I, II & III) 
0.148 5' UTR-5' portion (from Exon L p 

O149 5' UTR-3' portion (from EXOn 1 p 

O150 2. pSIN-OV-3.5-Int-CSI-inv 

0151) 3.5 kb OV fragment (includes DHS I, II & III) 
O152 5' UTR-5' portion (from Exon L p 

O153) 
O154 5' UTR-3' portion (from EXOn 1 p 

O155 3' UTR 
O156 3. SIN-OV-3.5-Int-CSI p 

O157 3.5 kb OV fragment (includes DHS I, II & III) 
O158 5' UTR-5' portion (from Exon L p 

0159) 
O160 5' UTR-3' portion (from EXOn 1 p 

0.161 4. pSIN-OV-3.5-CSI-UTR-inv 

0162 3.5 kb OV fragment (includes DHS I, II & III) 
0163 5' UTR-5' portion (from Exon L) 

Intron A 

Intron A 

0164 5' UTR-3' portion (from Exon 1) 

O165 3' UTR 
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0166 5. pSIN-OV-3.5-Int-CSI-LUTR-inv 
0167 3.5 kb OV fragment (includes DHS I, II & III) 
O168 5' UTR-5' portion (from Exon L p 

0169 
0170 5' UTR-3' portion (from EXOn 1 p 

0171 3' UTR/DHSA (bp 13576 to 15163 of FIG. 8): p 

0172 6. pSIN-OV-3.5-CSI-LUTR-inv 
0173 3.5 kb OV fragment (includes DHS I, II & III) 
O174 5' UTR-5' portion (from Exon L p 

O175 5' UTR-3' portion (from EXOn 1 p 

0176) 3' UTR/DHSA (bp 13576 to 15163 of FIG. 8): p 

0177 7. pSIN-OV-3.5-int-CSI-RRE 

Intron A 

0.178 3.5 kb OV fragment (includes DHS I, II & III) 
0179 5' UTR-5' portion (from Exon L) 
0180 Intron A 
0181 5' UTR-3' portion (from Exon 1) 
0182 partial 3' UTR 
0183 RRE (Rev response element) FIG. 9a 

0.184 Construct 7 includes RRE to allow transport of the 
unspliced RNA genome to the cytoplasm and thus may 
enhance packaging of intact retroviral RNA. RRE is only 
active in presence of the Rev protein. Rev activity is 
provided in the form of DNA encoding the Rev. RNA 
encoding the Rev, and/or the Rev protein, which is well 
known in the art and commercially available (e.g., Invitro 
gen, Inc.), during the transient transfection of retroviral 
components. Thus the intron will be present in the transgene 
contained in the genome of the transgenic bird produced by 
the virus particles (the rev protein is not present in the cells 
of the transgenic bird). As a result the RNA should be spliced 
in the oviduct cells of a laying hen resulting in an enhanced 
level of protein expression compared to a same transgenic 
bird having the same transgene without the intron. 

0185. 8. pSIN-CTE-OV-3.5-Int-CSI 
0186 ALV CTE (FIG.9b k) inserted 5' of 3.5 kb 
OV fragment 

0187 3.5 kb OV fragment (includes DHS I, II & III) 
0188 5' UTR-5' portion (from Exon L) 
0189 Intron A 
0.190 5' UTR-3' portion (from Exon 1) 
0191 partial 3' UTR 

0.192 Coordinates for some of the elements for the above 
eight vectors are described elsewhere in the application. For 
example, coordinates of sequences from the ovalbumin 
nucleotide sequence are described in the Summary section 
above. CSI means a coding sequence of interest, i.e., nucle 
otide sequence encoding the protein desired to be expressed 
in a transgenic avian Oviduct. 
0193 SIN vectors, SIN/SC negative vectors and SC 
negative vectors for use in accordance with the invention 
include vectors such as Avian Leukemia/Leukosis Viruses 
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(ALV), for example, and without limitation, RAV-0, RAV-1, 
RAV-2; Avian Sarcoma Viruses (ASV): Avian Sarcoma/ 
Acute Leukemia Viruses (ASLV) including, without limita 
tion, Rous Sarcoma Virus (RSV); Fujinami Sarcoma Viruses 
(FSV): Avian Myeloblastosis Viruses (AMV): Avian Eryth 
roblastosis Viruses (AEV): Avian Myelocytomatosis Viruses 
(MCV), for example, and without limitation, MC29: Reticu 
loendotheliosis Viruses (REV), for example, and without 
limitation, Spleen Necrosis Virus (SNV). The invention also 
contemplates other useful retroviral vector, including, with 
out limitation, retroviral vectors based upon Murine Leuke 
mia Viruses (MLV); Molony Murine Sarcoma Viruses 
(MMSV): Moloney Murine Leukemia Viruses (MMLV): 
and lentiviruses (e.g., human immunodeficiency virus 
(HIV), feline immunodeficiency virus (FIV), bovine immu 
nodeficiency virus (BIV) and simian immunodeficiency 
virus (SIV) which are altered to be SIN vectors, SIN/SC 
negative vectors or SC negative vectors as is understood by 
a practitioner of ordinary skill in the art. 
0194 In one very specific embodiment, a portion of the 
5' LTR of a modified ALV vector disclosed in Cosset et al., 
J of Virology (1991) vol 65, no. 6, p 3388-3394, the 
disclosure of which is incorporated in its entirety herein by 
reference, is deleted to produce a SIN vector. In particular, 
nucleotides 1 to 173 were deleted from the ALV based vector 
LTR sequence shown in SEQID NO: 29. Specific deletions 
from 5' LTR sequences useful to produce SIN vectors from 
other vectors which can be used in avian transgenesis can be 
determined by a practitioner of ordinary skill in the art. 
0.195. In one particularly useful embodiment, the inven 
tion is drawn to the production of therapeutic proteins which 
may be produced in the Oviduct of a transgenic avian, Such 
as a chicken, in accordance with the invention. Exemplary 
proteins for production in accordance with the invention 
include, without limitation, erythropoietin, GM-CSF, inter 
feron B, fusion protein, CTLA4-Fc fusion protein, growth 
hormones, cytokines, structural proteins, interferon, 
lysozyme, B-casein, albumin, C-1 antitrypsin, antithrombin 
III, collagen, factors VIII, IX, X (and the like), fibrinogen, 
lactoferrin, protein C, tissue-type plasminogen activator 
(tPA), somatotropin, and chymotrypsin, immunoglobulins, 
antibodies, immunotoxins, factor VIII, b-domain deleted 
factor VIII, factor VIIa, factor IX, anticoagulants; hirudin, 
alteplase, tpa, reteplase, tpa, tpa 3 of 5 domains deleted, 
insulin, insulin lispro, insulin aspart, insulin glargine, long 
acting insulin analogs, glucagons, tsh, follitropin-beta, fish, 
pdgh, infl-beta, inf-alpha 1, ifn-alpha 2, inf-beta, inf-beta 1b. 
ifn-beta 1a, ifn-gamma, ifn-gamma 1b, il-2, ill-1 1, hbsag, 
ospa, dornase-alpha dinase, beta glucocerebrosidase, tinf 
alpha, il-2-diptheria toxin fusion protein, tinfr-lgg fragment 
fusion protein laronidase, dnaases, alefacept, to situmomab, 
murine mab, alemtuzumab, rasburicase, agallsidase beta, 
teriparatide, parathyroid hormone derivatives, adalimumab 
(1ggl), anakinra, nesiritide, human b-type natriuretic peptide 
(hbnp), colony Stimulating factors, pegvisomant, human 
growth hormone receptor antagonist, recombinant activated 
protein c, omalizumab, immunoglobulin e (lge) blocker, 
lbritumomab tiuxetan, ACTH, glucagon, Somatostatin, 
Somatotropin, thymosin, parathyroid hormone, pigmentary 
hormones, Somatomedin, luteinizing hormone, chorionic 
gonadotropin, hypothalmic releasing factors, etanercept, 
antidiuretic hormones, prolactin and thyroid stimulating 
hormone, an immunoglobulin polypeptide, immunoglobulin 
polypeptide D region, immunoglobulin polypeptide J 
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region, immunoglobulin polypeptide C region, immunoglo 
bulin light chain, immunoglobulin heavy chain, an immu 
noglobulin heavy chain variable region, an immunoglobulin 
light chain variable region and a linker peptide. Production 
of each of these, and other, proteins is contemplated using 
methods, vectors and promoters of the invention. 
0196. The present invention is further illustrated by the 
following examples, which are provided by way of illustra 
tion and should not be construed as limiting. The contents of 
all references, published patents and patents cited through 
out the present application are hereby incorporated by 
reference in their entireties. 

EXAMPLE 1. 

Production of p ALV-SIN-4.2-Lys-IFNa-2B 

0197) The vector pALV-SIN-4.2-Lys-IFNa-2B (shown in 
FIG. 1) was constructed and is shown in FIG. 1. The 
sequence of p ALV-SIN-4.2-Lys-IFNa-2B is shown in SEQ 
ID NO: 1. The 4.2 Kb lysozyme promoter spans from 
nucleotides 4810 to 9008 of SEQ ID NO: 1. The lysozyme 
signal peptide coding sequence spans from nucleotides 9037 
to 9090 of SEQ ID NO: 1. The interferon alpha2b coding 
sequence spans from nucleotides 9091 to 9585 of SEQ ID 
NO: 1. Other components of the sequence include LTRs 
spanning from nucleotides 4000 to 4345 and from nucle 
otides 725 to 897 of SEQID NO: 1. 
0198 p.ALV-SIN-4.2-Lys-IFNa-2B can be constructed by 
a variety of methods which are apparent to a practitioner of 
skill in the art. However, the method believed to be the most 
useful for making the vector is as follows: A 3427 bp region 
of pNLB-CMV-IFN-alpha2B (disclosed in U.S. patent 
application Ser. No. 11/167,052, filed Jun. 24, 2005, the 
disclosure of which is incorporated in its entirety herein by 
reference) is PCR amplified using primers ATGCGCGCAT 
TGGTAATTGATCGGCTGG (Primer ALV-SIN-1, SEQ ID 
NO: 2) and ATATGCGGCCGCGGTACCGC 
CCGGGCATCGATATCAAGCTTACGGTTCACTA AAC 
GAGCTCTGCTTATATAGACCTCCCA (Primer ALV-SIN 
2, SEQID NO:3). The product is digested with BssHII and 
Not I resulting in a 3428 bp fragment which can be isolated 
by gel purification. A 1436 bp region of pNLB-CMV-IFN 
alpha2B is PCR amplified with primers ATATGCGGC 
CGCGTCGACGGCCGGCCAGATCTGCT 
GAGCCGGTCGCTACCATTACCAGT (Primer ALV-SIN 
3, SEQ ID NO: 4) and 
ATACGCGTATTCCCTAACGATCACGTCG (Primer ALV 
SIN-4, SEQ ID NO. 5). The resulting product is digested 
with Not I and Milu I yielding a 1438 bp fragment which is 
isolated by gel purification. A Bluescript II SK vector 
containing a BssHII stuffer fragment is digested with BssHII 
resulting in a linearized Bluescript vector of 2788 bp which 
is gel purified and then ligated to the 3428 bp and 1438 bp 
PCR products to yield JCR.A108.49.5.24. 
0199 JCR.A108.49.5.24 is digested with HindIII and the 
resulting 6823 bp fragment is circularized by ligation to 
yield JCR.A108.76.1.1. 
0200) A 1175 bp region of JCR.A108.76.1.1 is PCR 
amplified with primers CTGAAGTGTAAGGAATGTAAG 
(Primer ALV-SIN-5, SEQ ID NO: 6) and GCGCGTCT 
CATCCCCCTCCCTATGCAAAAG (Primer ALV-SIN-6, 
SEQ ID NO: 7) and the resulting fragment is digested with 
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Blp I and Esp3I producing a 1030 bp fragment which is 
isolated by gel purification. A 660 bp region of 
JCR.A108.76.1.1 is PCR amplified with primers 
GGGCGTCTCAGGGACGGATTGGACGAAC 
CACTGAATT (Primer ALV-SIN-7, SEQ ID NO: 8) and 
TTAGTGCTTTACGGCACCTC (Primer ALV-SIN-8, SEQ 
ID NO: 9) and digested with Esp3I and DraIII resulting in 
a 596 bp fragment which is isolated by gel purification. 
JCR.A108.76.1.1 is digested with DraIII and Blp I and the 
5024 bp linear vector is ligated to the 1030 and 596 bp PCR 
fragments to produce pALV-SIN. 
0201 p.ALV-SIN is digested with BamHI and the 4795 bp 
linear vector is isolated by gel purification. A 4815bp region 
of JCR. 115.93.1.2 (disclosed in US patent application No. 
2007/0124829, filed Jan. 26, 2007.) is PCR amplified with 
primers GACGGATCCGATACCGTC 
CCTATTTTTGTGTTTGCTTC (Primer ALV-SIN-9, SEQ 
ID NO: 10) and TAACGGATCCTAGACTTTTTACTCCT 
TAGA (Primer ALV-SIN-10, SEQ ID NO: 11) and is 
digested with BamHI. The resulting 4802 fragment is ligated 
to the 4795 bp linear paLV-SIN to produce paLV-SIN-40 
Lys-IFNa-2B. 

EXAMPLE 2 

Production of Transgenic Ouail Using 
pALV-SIN-4.2-Lys-IFNa-2B 

0202 Transduction particles of the vector pALV-SIN 
4.2-Lys-IFNa-2B were produced in fibroblast cells as dis 
closed in US patent publication No. 2007/0077650, pub 
lished Apr. 5, 2007, entitled: Rapid Production of High Titer 
Virus, the disclosure of which is incorporated in its entirety 
herein by reference. 
0203) Fertilized Japanese quail eggs were windowed 
essentially according to the SpekSnijder procedure disclosed 
in U.S. Pat. No. 5,897,998, the disclosure of which is 
incorporated in its entirety herein by reference. Eighty eggs 
were injected in the subgerminal cavity with about 7 micro 
liters (approximately 7x10" viral particles total) of paLV 
SIN-4.2-Lys-IFNa-2B transducing particles per egg. Since 
no selectable marker is used in paLV-SIN-4.2-Lys-IFNa 
2B, the concentration of viral particles is estimated based 
upon past results for viral particle production where a 
selectable cassette or marker was used in the vector which 
allowed for particle quantification. Sixteen chicks hatched 
about 18 days after injection and human IFN levels were 
measured by IFN ELISA from serum samples collected from 
chicks 12 weeks after hatch. None were positive for the IFN 
protein in the serum. 
0204. In order to identify GO quail which contained the 
interferon alpha 2 coding sequence containing transgene in 
their genome, DNA was extracted from blood of the birds 
and the DNA samples were subjected to Taqman R analysis 
on a 7700 Sequence Detector (Perkin Elmer). 
0205 Eggs from eight G0 quail were tested for the 
presence of the IFN protein in the egg white by ELISA. 
Quail No. 4 was found to have significant levels of IFN in 
egg white from her eggs. FIG. 2 shows a bar graph illus 
trating expression levels of IFN in the egg white of Quail 
No. 4. Quail No. 4 expressed IFN-alpha-2 at 0.45 ug/ml of 
egg white, which is a high level of expression for a G0 avian. 
There was no interferon alpha 2 detected in the blood of 
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Quail No. 4 which is particularly significant. For example, 
in certain instances the recombinant protein may be harmful 
to the development or health of the avian when present in the 
blood which can kill the bird or can lead to reduced levels 
of protein production. 

EXAMPLE 3 

Production of Transgenic Ouail Using 
pALV-SIN-6.5-Lys-IFNa-2B 

0206. The 4.2 kb lysozyme promoter of vector p ALV 
SIN-4.2-Lys-IFNa-2B is removed and replaced with a 6.5 kb 
lysozyme promoter corresponding to about nucleotides 5363 
to 11863 of SEQID NO: 12, using standard methodologies 
known to practitioners of skill in the art, resulting in 
pALV-SIN-6.5-Lys-IFNa-2B. Transduction particles of the 
new vector p ALV-SIN-6.5-Lys-IFNa-2B are produced as 
disclosed in US patent publication No. 2007/0077650, pub 
lished Apr. 5, 2007. 
0207 Fertilized chicken eggs or Japanese quail eggs are 
windowed and about 7x10 pALV-SIN-6.5-Lys-IFNa-2B 
transducing particles are injected into the Subgerminal cavity 
of each egg. Eggs hatch 21 or 18 days after injection and 
chimeric birds are identified that contain the active transgene 
in their genome, as described in Example 2. Fully transgenic 
G1 birds which contain the transgene in their genome are 
produced from chimeras using methods known in the art, 
i.e., crossing male chimeras with non-transgenic females. 

EXAMPLE 4 

Production of Vector pSIN-OV-3.5-I-CTLA4-Fc-Inv 

0208. This vector includes the ovalbumin Dnase hyper 
sensitive sites (DHS) I, II and III, the first exon (exon L), the 
first intron and the CTLA4-Fc fusion protein coding 
sequence inserted in frame with the ATG of second exon 
(exon 1) and with the 3' untranslated region (UTR). The 
expression cassette is inserted in the inverse orientation into 
an avian leukosis virus (ALV) vector, which was made 
self-inactivating (SIN) by deletion of nucleotides 1 to 173 of 
the ALV LTR sequence shown in SEQ ID NO: 29. 
0209. The vector was constructed as follows: pNLB-3.9- 
OM-CTLA4-Fc, disclosed in Example 20 of US patent 
publication No. 2007/0113299, published May 17, 2007, the 
disclosure of which is incorporated in its entirety herein by 
reference, was cut with Nae I and Not I. The Not I site was 
filled in by Klenow reaction. The resulting 8125bp fragment 
was gel purified, religated, producing pCM-3.9-CTLA4 
dSacl. pCM-3.9-CTLA4-dSacl was cut with EcoRI and Kpn 
I and the 8115 bp fragment gel purified. The 3' UTR of the 
chicken ovalbumin gene was PCRed from BAC 26, dis 
closed in US patent publication No. 2006/0130170, pub 
lished Jun. 15, 2006, with the primers 5'-GCGGAAT 
TCAAAGAAGAAAGCTGAAAAAC-3' (SEQ ID NO: 13) 
and 5'-GCGGGTACCTTCAAATACTACAAGTGAAA-3' 
(SEQID NO: 14). The 3' UTR PCR was cut with Eco RI and 
Kpn I and the 684 bp fragment gel purified. The 8115 bp 
fragment of pCM-3.9-CTLA4-dSacl was ligated to the 684 
bp fragment of 3' UTR PCR, producing pCM-3.9-CTLA4 
OV3' UTR. 

0210. The 3.5 kb OV promoter region, exon L, first intron 
and the UTR of exon 1 was PCR amplified with BAC26 as 
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a template and with primers 5'-GGCCTCGAGTCAAGT 
TCTGAGTAGGTTTTAGTG-3 (SEQ ID NO: 15) and 
5'-GCGCGTCTCTGTCTAGAGCAAACAGCA 
GAACAGTGAAAATG-3 (SEQ ID NO: 16). The PCR 
product was cut with Xho I and Esp3I and the 5094 bp 
product was gel purified. 

0211) A 5' portion of the CTLA4-Fc gene was PCR 
amplified using pCM-3.9-CTLA4 as a template and primers 
5'-GCGCGTCTCAAGACAACTCAGAGTTCAC 
CATGGGTGTACTGCTCACACAG-3' (SEQ ID NO: 17) 
and 5'-GGCCCGGGAGTTTTGTCAGAAGATTTGGG-3' 
(SEQ ID NO: 18). The PCR product was cut with Esp3I and 
SacI and the 384 bp product gel purified. 

0212 pCM-3.9-CTLA4-OV3' UTR was cut with Sac I 
and Xho I, the 4473 bp product gel purified and ligated to the 
5094 bp OV PCR fragment and 384 bp CTLA4-Fc fragment, 
producing pCV-3.5-I-CTLA4. 

0213 p ALV-SIN, disclosed, for example, in Example 10 
of parent case US patent publication No. 2007/0124829, 
published May 31, 2007, was cut with Mfe I and Xho I, filled 
in with Klenow and the 4911 bp fragment gel purified. 
0214 pCV-3.5-I-CTLA4 was cut with XhoI and BamHI, 

filled in with Klenow and the 6957 bp fragment gel purified. 
This fragment was ligated into the 4911 bp fragment of 
pAVI-SIN such that the CTLA4-Fc gene and flanking 
expression elements are in the opposite orientation of the 
ALV long terminal repeats, producing pSIN-OV-3.5-I- 
CTLA4-inv. See FIG.3 and SEQID NO: 19. Such opposite 
orientation may be preferred if the coding sequence of 
interest (i.e., CSI) in the transgene contains one or more 
introns or splice sites. 

EXAMPLE 5 

Production Of Transgenic Ouail Using 
SIN-OV-3.5-I-CTLA4-inv 

0215 Retroviral particles containing the pSIN-OV-3.5-I- 
CTLA4-inv vector (FIG. 3) and pseudotyped with the VSV 
envelope protein were produced as described in US patent 
publication No.2007/0077650, published Apr. 5, 2007. Virus 
particles were harvested at 48 hours post-transfection, con 
centrated and on the same day, approximately 4 microliters 
of the virus suspension containing about 1x10 particles was 
injected into the Subgerminal cavity of stage X quail eggs. 
Eggs were resealed and hatched. 

0216 ALV has a CTE element in the 3' end of its genome 
that allows transport of unspliced retroviral RNA to the 
cytoplasm. In pSIN-OV-3.5-I-CTLA4-inv, due to the 
inverse orientation of the OV promoter relative to the LTRs, 
the CTE is upstream of the OV promoter such that the CTE 
element is only in RNAs derived from the 5' LTR promoter 
and not in RNAs transcribed by the OV promoter. Therefore, 
any RNA transcribed by the OV promoter should be spliced 
prior to being transported into the cytoplasm. 

0217 Egg whites from chimeric quail were assayed using 
an ELISA for CTLA4-Fc. One quail was found to have 
CTLA4-Fc in her egg white at approximately 16 ug/ml. The 
transgenesis level in these quail is estimated at about 5% or 
less. Thus the level in a GI should be substantially greater. 
It is expected that similar levels would be seen in a chicken 
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and other avians, as the quail and chicken ovalbumin genes, 
as well as ovalbumin genes of other avians, are very similar. 

EXAMPLE 6 

Construction of pSIN-3.9-OM-CTLA4-Fc 

0218. The 4907 bp Mfe I/Xho I fragment of pALV-SIN 
(disclosed, for example, in US patent publication No. 2007/ 
0.124829, published May 31, 2007) was ligated to the 5115 
XhoI/EcoRI fragment of pOM-3.9-CTLA4 (shown in FIG. 
15 of US patent publication No. 2007/0113299, published 
May 17, 2007), producing pSIN-3.9-OM-CTLA4-Fc Shown 
in FIG. 4 and SEQ ID NO: 20, 

EXAMPLE 7 

Production Of Transgenic Chickens Using 
pSIN-3.9-OM-CTLA4-Fc 

0219 Retroviral particles pseudotyped with the VSV 
envelope protein and containing the pSIN-3.9-OM-CTLA4 
Fc (FIG. 4) vector were produced as described in US patent 
publication No. 2007/0077650, published Apr. 5, 2007. 
Virus was harvested at 48 hours post-transfection, concen 
trated and on the same day approximately 7 microliters 
injected into the Subgerminal cavity of stage X eggs. Eggs 
were resealed and incubated until hatch. 

0220 Egg white from hens was assayed using an ELISA 
for CTLA4-Fc. One hen was found to have CTLA4-Fc in 
her egg white at approximately 0.37 ug/ml. The transgenesis 
level in these hens is estimated at 5% or less. Thus the levels 
in a G1 should be substantially greater. 
0221) Any useful coding sequence may be inserted in 
place of the CTLA4-Fc coding sequence for production of 
the corresponding product. 

EXAMPLE 8 

Construction of pSIN-1.8-OM-IFNa-2B 

0222. The 1051 bp Nco I-Nco I fragment from pBS-OM 
44 (FIG. 5 SEQID NO. 23) was inserted into the Nco I site 
of paVIJCR-A137.91.1.2 (FIG. 6 SEQID NO: 24), thereby 
inserting the 1 kb ovomucoid promoter in front of an IFN 
coding sequence and SV40 polyadenylation signal and pro 
ducing plkb-OM-IFNMM. A 1816 bp Cla I-Sac I fragment 
of plkb-OM-IFNMM was inserted into the 6245 bp Cla 
I-Sac I fragment of pBS-OM-4.4, thereby fusing the 4.4 kb 
ovomucoid fragment with the IFN coding sequence and 
producing p4.40M-IFNMM. The 8511 bp BamH I-Sal I 
fragment of pBS-OMUP-10 was ligated to the 5148 bp 
BamH I-Sal I fragment of p4.40M-IFN, thereby placing the 
10 kb ovomucoid promoter in front of the IFN coding 
sequence, producing p10-OM-IFN. 
0223) Region 2487-4889 of p10.0-OM-IFN was PCR 
amplified with primers 5'-GGCGTCGACGGATCCGT 
TAACCCTAGAACTAGTGGATCTCTGCCCTTGTGC 
TGAC-3 (SEQ ID NO: 27) and 5'-GGCCTCGAGCCTA 
GACTTTTTACTCCTTAGA-3' (SEQID NO: 28). The PCR 
product was digested with Sal I and Xho I and the 2435 bp 
isolated. pALV-SIN (disclosed, for example, in US patent 
publication No. 2007/0124829, published May 31, 2007) 
was digested with XhoI and the 4915bp fragment isolated 
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and ligated to the 2435 bp fragment, producing pSIN-1.8- 
OM-IFNa-2B, shown in FIG. 7 and SEQ ID NO: 21. 

EXAMPLE 9 

Production Of Transgenic Chickens Using 
pSIN-1.8-OM-IFNa-2B 

0224 Retroviral particles having the pSIN-1.8-OM 
IFNa-2B transgene and pseudotyped with the VSV envelope 
protein were produced as described in US patent publication 
No. 2007/0077650, published Apr. 5, 2007. Virus was har 
vested at 48 hours post-transfection, concentrated and, on 
the same day, approximately 7 microliters injected into the 
Subgerminal cavity of stage X eggs. Eggs were resealed and 
incubated until hatch. 

0225 Egg whites from hens were assayed using an 
ELISA for IFNa-2B. Hens were found to have IFNa-2B in 
egg white at levels that ranged from 1.5 to 865.0 ng/ml with 
IFNa-2B levels at least about 600 fold lower in the serum. 
The transgenesis level in these hens is estimated at 5% or 
less. 

0226. Five G0 sperm positive roosters were bred to 
non-transgenic hens. Of 1251 offspring, 30 carried the 
pSIN-1.8-OM-IFNa-2B transgene. Six of the 30 hens 
expressed human IFN-C-2B at 34.1 to 165.6 g/ml of egg 
white. Each of the six hens had a single copy of the 
transgene. Serum levels of human IFN-C-2B were 0.3 to 9.2 
ng/ml which, on average, was 30,000 fold lower than egg 
white levels. 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS: 29 

<210 SEQ ID NO 1 
&2 11s LENGTH: 95.97 
&212> TYPE: DNA 

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

Mar. 13, 2008 

EXAMPLE 10 

Production Of Transgenic Chickens Using 
Lentivirus Vectors And Moloney Murine Leukemia 

Virus 

0227. The invention specifically contemplates the 
employment of other retroviral vectors that are useful in 
avian transgenesis to be used in accordance with the present 
invention. Such vectors can be employed to produce trans 
genic avians, for example, in the same way as ALV-SIN 
vectors have been used in Examples 1 to 9 above. For 
example, Moloney Murine Leukemia Virus (MMLV) and 
Lentiviral Vectors can be used in accordance with the 
invention, each, for example, by deleting one or more of the 
CAAT box; the TAATA box; and enhancer contained in the 
U3 region of the upstream LTR of each virus to produce a 
SIN vector. Alternatively, or in addition (i.e., in conjunction 
with a SIN vector) no transcriptionally active markers or 
selectable cassettes are included in each of the retroviral 
VectOrS. 

0228. Although preferred embodiments of the invention 
have been described using specific terms, devices, and 
methods, such description is for illustrative purposes only. 
The words used are words of description rather than of 
limitation. It is to be understood that changes and variations 
may be made by those of ordinary skill in the art without 
departing from the spirit or the scope of the present inven 
tions which is set forth in the following claims. In addition, 
it should be understood that aspects of the various embodi 
ments may be interchanged both in whole or in part. 

<223> OTHER INFORMATION: pALV-SIN-4. 2 -Lys-IFNa-2B Vector 

<4 OO SEQUENCE: 1 

gat.ccc.ccgt gctgcagaac cagoggct a ttgacttctt gctic ctagot cacggc catg 60 

gctgtgagga cattgcggga atgtgttgtt to aatctgag tat cacagt gagt ct at ac 12O 

agaagaagtt coagctaatgaaggalacatgtcaataagat cqgcgtgaac alacgacccala 18O 

toggaagttg gCtgcgagga ttatt.cggag gaataggaga atgggc.cgta Cacttgctga 24 O 

aaggactgct tittggggctt gtagttatct togttgctagt agtatgcttg ccttgc ctitt 3 OO 

tgcaatgtgt at Ctagtagt attcgaaaga tigattgataa tt cact cqgc tatcgc.gagg 360 

aatataaaaa aattacagga ggcttataag cagc.ccgaaa galagagcgta gg.cgagttct 42O 

tgt attic.cgt gtgatagctg gttggattgg taattgatcg gctggcacgc ggaatatagg 48O 

aggtogctga at agtaaact totagacittg gctacagcat agagtat citt Ctgtagct ct 54 O 

gatgactgct aggaaataat gctacggata atgtggggag ggcaaggctt gcgaatcggg 6 OO 

ttgtaacggg caaggcttga ctgaggggac aatagdatgt ttaggcgaala agcggggctt 660 

cggttgtacg cggittaggag tocccticagg at at agtagt titcgcttittg catagggagg 72O 
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atgcgc.gc at tdtaattga t cqgctgg 

atatgcggcc gcggtaccgc ccgggcatcg at at Caagct tacggttcac taaacgagct 

ctgcttatat agacct coca 

atatgcggcc gcgt.cgacgg cc.ggccagat Ctgctgagcc ggit cqct acc attaccagt 

atacgcgitat tcc ctaacga t cacgt.cg 

Ctgaagtgta aggaatgtaa g 

gcqcgt.ct catcc ccctic cc tatgcaaaag 

SEQUENCE: 

SEQ ID NO 
LENGTH: 80 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer ALW-SIN-2 

SEQUENCE: 

SEQ ID NO 
LENGTH: 59 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer ALW-SIN-3 

SEQUENCE: 

SEQ ID NO 
LENGTH: 28 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer ALW-SIN-4 

SEQUENCE: 

SEQ ID NO 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer ALW-SIN-5 

SEQUENCE: 

SEQ ID NO 
LENGTH: 30 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer ALW-SIN-6 

SEQUENCE: 

SEQ ID NO 
LENGTH: 37 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 
OTHER INFORMATION: Primer ALW-SIN- 7 

SEQUENCE: 

2 

3 

3 

4. 

4. 

5 

5 

6 

6 

7 

7 

8 

8 

18 

- Continued 

28 

6 O 

59 

28 

21 

3 O 

Mar. 13, 2008 



US 2008/0064862 A1 Mar. 13, 2008 
19 

- Continued 

gggcgt.ctica gggacggatt ggacgaacca Citgaatt 37 

<210 SEQ ID NO 9 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: Primer ALW-SIN-8 

<4 OO SEQUENCE: 9 

ttagtgctitt acggcacctic 2O 

<210 SEQ ID NO 10 
<211 LENGTH: 38 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: Primer ALW-SIN-9 

<4 OO SEQUENCE: 10 

gacggat.ccg atacctic cc tattitttgttgtttgcttic 38 

<210 SEQ ID NO 11 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: Primer ALW-SIN-1O 

<4 OO SEQUENCE: 11 

taacggat.cc tag actttitt act cottaga 3 O 

<210 SEQ ID NO 12 
<211 LENGTH: 11945 
&212> TYPE: DNA 

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

<223> OTHER INFORMATION: Proximal promoter and lysozyme signal peptide 

<4 OO SEQUENCE: 12 

tgcc.gc.ctitc tittgat attc actctgttgt attt catcto ttcttgc.cga tigaaaggata 6 O 

taac agtctg tataac agtic tdtgaggaaa tacttggitat ttcttctgat cagtgtttitt 12 O 

ataagtaatgttgaat attg gataaggctg ttgtcCttt gtcttgggag acaaagcc.ca 18O 

Cagcaggtgg tdttggggt ggtggcagct cagtgacagg agaggtttitt ttgcctgttt 24 O 

tttitttittitt tttitttittitt aagta aggtg ttctttitt to ttagtaaatt ttctactgga 3OO 

citgitatgttt togacaggit ca gaalacatttic ttcaaaagaa gaaccttittg gaaactgtac 360 

agcc ctitt to ttt catt.ccc tttittgctitt ctdtgccaat gcc tittggitt c to attgcat 42O 

tatggaaaac gttgat ciga acttgaggitt ttt atttata gtgtggcttgaaagcttgga 48O 

tagctgttgt tacacgagat acct tattaa gtttaggcca gcttgatgct ttatttittt c 54 O 

c ctittgaagt agtgagcgtt citctggtttt titt cotttga aactggtgag gottagattit 6OO 

ttctaatggg atttitt tacc tdatgatcta gttgcatacc caaatgcttg taaatgttitt 660 

cctagttaac atgttgataa citt cqgattt acatgttgta tat acttgtc atctgtgttt 72 O 

c tagtaaaaa tatatggcat ttatagaaat acgtaatticc tdatttic citt tttittittatc 78O 

tctatogct ct gtgttgtacag gttcaaacaga citt cact cott atttittattt atagaattitt 84 O 
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<4 OO SEQUENCE: 13 

gcggaattica aagaagaaag ctgaaaaac 

<210 SEQ ID NO 14 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: BAC 26 Primer-2 

<4 OO SEQUENCE: 14 

gcgggtacct tcaaatacta Caagtgaaa 

<210 SEQ ID NO 15 
<211 LENGTH: 33 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: BAC 26-OV Primer 1 

<4 OO SEQUENCE: 15 

ggccticgagt caagttctgagtaggittitta gtg 

<210 SEQ ID NO 16 
<211 LENGTH: 41 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: BAC 26-OV Primer 2 

<4 OO SEQUENCE: 16 

gcgcgt.ct ct gtctagagca aac agcagaa cagtgaaaat g 

<210 SEQ ID NO 17 
<211 LENGTH: 50 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: CTLA-4 - Fo: Primer 1 

<4 OO SEQUENCE: 17 

gcgcgt.ctica agacaactica gagttcacca tigtgtact gct cacacag 

<210 SEQ ID NO 18 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
&223> OTHER INFORMATION: CTLA-4 - Fo: Primer 2 

<4 OO SEQUENCE: 18 

ggc.ccgggag titttgtcaga agatttggg 

<210 SEQ ID NO 19 
<211 LENGTH: 11868 
&212> TYPE: DNA 

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

<223> OTHER INFORMATION: pSIN-OV-3.5-I-CTLA4-inv Vector 

<4 OO SEQUENCE: 19 

aattgctaga citaggat.ccc ccgtgctgca gaaccagog gctattgact tcttgct cot 

29 

29 

33 

41 

SO 

29 

6 O 

Mar. 13, 2008 
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agttittaaag taattctgtg gtaatgtgtc. tdttgctata t coacct ct c atgtgcatgt 696 O 

tcaaaaccat att cataaat c tatt tatgt atttgcattc agttgtc.ttt tdggtagcaa. 7 O2O 

actgtc.ccag aagc.cagttg cct ctacata tttttgttca gtgaaagcta gaatt cattg 708 O 

at acttitt ca gtacct ctda ttaaaacaca atctgatagg cittgcaaaac toggaaattica 714. O 

alaga.gcaa at ttcagtaaac tittaggtttg gacagatata tagaaagca gaggcttgct f2OO 

gact attitta titt cittattt ttatt cocta aaaataaatg tagagaaata t ctdtttgtt 726 O 

gcacac tact tcc tatgagt agatc.ttcaa aag tatttitt acctttgttt toggtgatggc 732O 

agaatagata aggaatgtaa tittatatggg gtcatgtagt ctaggagaala gacacgcatg 7380 

taatt catat tctgct citat tdcactitt cagg tatggittt gctittgctica aagatatgca 744. O 

tgttgtact.gt agtataaact ttctgtggag ttaaattitta gtggtgacat t cagacagaa 75OO 

gagaaatgca gacatgataa aatagcaatgtttactataa alacagagcca citgaatgaat 756 O 

t cittgttcat gacataga cc aatagaagat titat acttgt totgtctgtt totattataa 762O 

agagctgaac totacaacta ttgtatagcc agtgtgctta tataaag cac agcttittgga 768 O 

gccago atga atctagttgc titt cotgaga tittatataat citgttgaaagt cagaagt cct 774. O 

t cagagcc.ca gcc ctittata togt actgagtgctggggc ct caggattggattittctgt 78OO 

attaaacccc ticaaaagttt ttact gacca cqtgttgtgag tatacacaca cacatttitt c 786 O 

t catttitctt ttctgtatat aagttcacat gitatic tatta ttgtaagaat atacgttitat 7920 

gcaccc.ccca catttittatc ttgttgtag td at cagcagot gcactittgca ggaattaaac 798 O 

ttctagagaa ttitt cacatt aaaataactic cccagaattic actgaac acc atgattittgc 804 O 

tctctgtgca citctgtaggg ctagaagtta atcaa.gcaala Ctgcaaag.ca tat Cagatag 81OO 

tgaacgacag gataagatgt totgaaatta aaaacatatt ttaag cacaa agaataagcc 816 O 

t cct gaaaac aaacacaaag ctitttacaca taataaaata gtgcagaatg catacacagg 822 O 

tgagaagttt ttataggggg tat cacgcag gtact tcacc Cttaaagata caa.ca catag 828O 

Cacaataatt gttaatttitt taaagtttag gtgcaagtaa gagctaatat agagaga agg 834 O 

taattic caga gagttgctta cctitt cqagc titgactgcta aaggcaatac agctttctag 84 OO 

Ctgtatgtac agacactggc tigagc cctgg ggaatatata gtctgaattig tacccaccc 846 O 

acaggttc cc titcagaagtt tdacctittga caccatagaa at catttaat giggattgggit 852O 

tagattittag titt caatagg to cattttgg attgaatgga gagcaaatat tagtttittaa 858 O 

ttctgggtaa caatgtgttt t ctgcctgtt Ctgctaatcc at Caggactg ttggatggga 864 O 

gagalagactg ggaaat attg ct catgttcc attgagcttic agttacaac C agataatggg 87OO 

atctittaaga aaacagaaaa atgtgggaac Cttggagatg gaaaa catala ttagcaatta 876O 

ttagttagtg togctt attac tatggttgta gtaacagacic agaagttctgt tt catttgat 882O 

CCtt Cttgta ttacaatgt gcatctgagc cacgctagac aggacataaa tagaacaag 888 O 

acttgaccta t tattittctt gacaaaatag gagaaataaa gaagcgtgca ttgaaggag 894 O 

c caactgaga citagagtgaa gag cagacac actitt ctitt.c ctatagttgg aatatttaaa 9 OOO 

t citat cittitt tatgggtgtgaatgctittat aacaaactitt tattotgagg atacagdaaa 906 O 

acatagct co atacaatgca aaacaatact caatttcaaa totgtttatg atatgaactt 912 O 

gcagtgttcc ticaaagat.ct tcc atgaata acttaatggc Ctggcagatg acagaggaat 918O 
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agacacccaa ggaggccttg gat cagagct gtctgtagca gtc.ctaact g g tatacaatt 18OO 

agttgtacaa Cagg tagtga t cc.gcataat agttggcgtg agaaagtggg cctgtgctgt 1860 

gtcaag cata gagtttgggit to cagt cctg. ittctgcatgg Cacatatgcc taggagctg 1920 

ggtaatct ct gcatt C caat taaggcag gggcctgtag goagttcc.ca cittgg catgg 198O 

gtgattgtac cacctgtgtc ct catctgtg aag catcatgttitt cattcaaatat cottt 2O4. O 

tgtttgacag tagaaatgaa cagaattgtt tttittitt colt aagcaaattic togcaa.gagct 21OO 

Ctgaagaa.ca aggtgtcagt galactitctag ctic catagat aggacttgca t cacatgtca 216 O 

tgccttgatt ggaggit ct at C catactga acaacttgttg gttcc ctgag ggaatgtaag 222 O 

attactgata c tact citctic tittatgttag ctacaataaa togg taggitta agcaatagat 228O 

acagagtttg agtgcc titt c ttacaag cat catagtgaac aaatccact g g togatct acc 234 O 

ttittcaataa ctacagagaa ttgtaatc to ttggatt citc ctic ct tcc.cc gttctgaaaa 24 OO 

tgttgttcttt tttitccaaat cagaalacct t c ct caac cac cct gactatt ctittgga cat 246 O 

tgttttgttc ttgctic ctaa at aggctitta taattitttgt aagtgaaagg ctittgcatgc 252O 

aggtgaggct acaact catt cagtaacaat gaggalagact gtcagattitt ggggaaaatt 2580 

citcc caccca accttittgct agc.cagtaag atgtaat cac togaatgtcat gccacaaaga 264 O 

c cataccaac atcagaccac at atctacag gaagctittaa gogaat cattg actgtacagt 27 OO 

gaagggitaaa t caaattaala atgaatgtga ggtctgatac gagat at CCt catgggaatc 276 O 

aagagcaaag acaaatagitt titt cacagtic ttgtcatgat citgtcacaga cca aggcagc 282O 

acagcaggca acaatgttgg tot ctitcaga atggcacagc accgctgcag aaaaatgc.ca 288O 

ggtggacitat gaact cacat ccaaaggagc titgacctgat acctgattitt cittcaaacag 294 O 

gggaaacaac acaatcCCaC aaaatagotc agagagaaac Cat Cactgat ggctacagda 3 OOO 

c caagg tatgcaatggcaat coatt.cgaca ttcatctgtg acctgagcaa aatgattitat 3 O 6 O 

citct coatga atggttgctt ctitt.ccctica tdaaaaggca atttic cacac toacalatatg 312 O 

caacaaagac aaacagagaa caattaatgt gct cott colt aatgtcaaaa ttgtag toggc 318O 

aaagaggaga acaaaatcto aagttctgag taggttt tag tattggata agaggctttg 324 O 

acctgtgagc ticacctggac titcat atcct tttggataaa aagtgcttitt ataactitt.ca 33 OO 

ggtctic.cgag tictittatt.ca tag actgtt ggtttaggga Cagacccaca atgaaatgcc 3360 

tggCatagga aagggcagca gag ccttagc tigaccttitt C ttgggacaag cattgtcaaa 342O 

Caatgtgttga caaaactatt to tactgctt to acagctg. tctgggcag ggcaatcCat 3480 

tgccaccitat cocagg taac ctitccaactg caagaagatt gttgct tact citctictagac 354 O 

c cccaagt ca aaccaact at gcagg tatgc tigacaacgct atgatgacag cctdttctga 36OO 

t caagat citc atttgttcat giga caattitt tdttgcttgc agctggit citt coattgggaa 366 O 

agagtgtagt at atcc ttct catctgacag aaaag.ca.gaa attct catgc ticcacactta 372 O 

atctacattgttittaalacca ccago tactt cittggagagg aaaaatggct tittataagac 378 O 

t cacaaaa.ca aagctctgca agt caaatgc atacaaaact gttctgtagg totggaatca 384 O 

ggacactato tdgaagt caa atagagaa.gc tittaaaaaaa cctittgggat cattct catc 3900 

titat atttgc agcacgatac tatgacagtgata actgaca taactgcatc aattt cottg 396 O 

at attittatt tdt cittaaag tacaagacat agagatggac gitaaagatgg acatatgact 4 O2O 
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aactaataat tdctaattat gttitt coat c tictaaggttc cca catttitt ctotttt citt 636 O 

aaagat coca ttatctggitt gtaactgaag ct caatggaa catgagcaat atttic ccagt 642O 

cittct citc cc atccaa.cagt cct gatggat tag cagaaca ggcagaaaac acattgttac 648 O 

ccagaattaa aaactaat at ttgct citcca ttcaatccaa aatgg acct a ttgaaactaa 654 O 

aatcta accc aatcc catta aatgatttct atgg.cgt caa agg to aaact tctgaaggga 66OO 

acctgtgggt gggtcaca at t caggctata tatt CCC cag ggcticago.ca gtgtctgtac 666 O 

atacagctag aaa.gctgt at tcctittagc agt caagctic gaaaggtaag Caact ct ctg 672 O 

gaattacctt citctictatat tagct cittac ttgcaccitaa actittaaaaa attaacaatt 678 O. 

attgtgctat gtgttgtatic tittaagggitg aagtacctgc gtgat acccc ctataaaaac 6840 

ttct cacctg td tatgcatt ctdcactatt ttattatgtg taaaagctitt gtgtttgttt 69 OO 

t caggaggct tatt citttgt gcttaaaata tdtttittaat titcagaacat cittatcc tdt 696 O 

cgttcactat citgatatgct ttgcagtttg cittgattaac ttctagocct acagagtgca 7 O2O 

cagaga.gcaa aat catggtg ttcagtgaat tctggggagt tattittaatg taaaattct 708 O 

Ctagaagttt aatticctgca aagtgcagct gctgat cact acacaagata aaaatgtggg 714. O 

gggtgcataa acgtatatto ttacaataat agata catgt gaacttatat acagaaaaga f2OO 

aaatgaga aa aatgtgttgttgtt at actica cacacgtggit cagtaaaaac titttgagggg 726 O 

tittaatacag aaaatccaat cct gaggc cc cagcact cag tacgcatata aagggctggg 732O 

citctgaagga cittctgact t t cacagatta tataaatcto aggaaagcaa citagatt cat 7380 

gctggcticca aaa.gctgtgc tittatataag cacactggct atacaatagt togtacagttc 744. O 

agct ctittat aatagaaaca gacagaacaa gtataaatct tctattggtc. tatgtcatga 75OO 

acaagaattic attcagtggc tictdttittat agtaalacatt gct atttitat catgtctgca 756 O 

tittct cittct gtctgaatgt caccactaaa attta acticc acagaaagtt tatact acag 762O 

tacacatgca tat ctittgag caaagcaaac catacctgaaagtgcaatag agcagaatat 768 O 

gaattacatg cqtgtc.tttic ticcitagacta catgaccc.ca tataaattac attactitatic 774. O 

tatt ctdcca toaccaaaac aaagg taaaa at acttittga agatc tactic atagdaagta 78OO 

gtgtgcaa.ca aacagatatt tot ctacatt tatttittagg gaataaaaat aagaaataaa 786 O 

atagt cagca agc citctgct ttct catata t ctdtccaaa cctaaagttt actgaaattit 7920 

gctic tittgaa titt coagttt togcaa.gc.cta t cagattgttgttittaat cag agg tactgaa 798 O 

aagtat caat gaattictago ttt cactgaa caaaaatatg tagaggcaac tdgcttctgg 804 O 

gacagtttgc tacccaaaag acaactgaat gcaaatacat aaatagattt atgaatatgg 81OO 

ttittgaacat gcacatgaga gqtggatata gcaacagaca cattaccaca gaattactitt 816 O 

aaaact actt gttaa.cattt aattgcctaa aaactgct cq taatt tact g ttgtagccta 822 O 

c catagagta ccctgcatgg tactatotac agcattc cat cct tacattt toactgttct 828O 

gctgtttgct ctagacaact cagagttcac catgggctcc atcggtgcag caa.gcatgga 834 O 

attttgttitt gatgtatt ca aggagcticaa agt ccaccat gccaatgaga acatc.ttcta 84 OO 

ctg.ccc catt gcc at catgt cagctictago catggtatac ctdggtgcaa aagacagolac 846 O 

caggacacaa ataaataagg tdagcctaca gttaaagatt aaaac ctittg ccctgct caa 852O 

tggagccaca gcacttaatt gtatgataat gtc. ccttgga aactgcatag ct cagaggct 858 O 
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gaaaatctga aaccagagtt atctaaaagt gtggccacct coaactic cca gag tdttacc 864 O 

caaatgcact agctagaaat cittgaaactg gattgcataa cittcttitttgtcatalaccat 87OO 

tattt cagct act attattt toaattacag gttgttcgct ttgataaact tcc aggattic 876O 

ggagacagta ttgaagctica ggtacagaaa taattt cacc ticcittcticta tdtcc ctitt c 882O 

citctggaagc aaaatacago agatgaagica atctottagc tigttccaagc cct citctgat 888 O 

gaggagctag to tctgcat C cagcagttg ggagaac act gttcatalaga acagagaaaa 894 O 

agaaggaagt aac aggggat t cagaacaaa Cagaagataa alacticaggac aaaaataccg 9 OOO 

tgtgaatgag gaalacttgttg gat atttgta CCttaa.gca agacagctag atgattctgg 906 O 

ataaatgggt Ctggttggaa aagaaggaaa goctggctga t ctgctggag ctagattatt 912 O 

gcagcaggta ggcaggagtt C cctagagaa aagtatgagg gaattacaga agaaaaa.ca.g 918O 

Cacaaaattig taalatattgg aaaaggacca cat cagtgta gttac tagga gitalagacaga 924 O 

caggatgaaa aatagittittg taalacagaag tat ctaacta citt tact ctd tt catacact 93 OO 

acgtaaaact tactaagtaa taaaactaga ataacaa.cat ctittctittct citttgtatt c 936 O 

agtgtggcac atctgtaaac gttcact citt cacttagaga catcc toaac caaat cacca 942O 

aaccaaatga tigtttatt cq t t cagccttg ccagtag act titatgctgaa gagagatacc 948O 

caatcc tigcc agtaagttgc tictaaaatct gatctgagtg tatto catgc caaagcticta 954 O 

c cattctgta atgcaaaaac agt cagagitt coacatgttt cactaagaaa atttctttitt 96.OO 

citcttgttitt tacaaatgaa agagaggaca aataa cattt ct citat cacc gacctgaaac 966 O 

tctacagt ct tcagagaatgaatggcttgc taaaagaatgtcaaatctta ctata cagot 972 O 

attt catatt acactactaa atacactata agg catagoa totagtaata cagtgtaaaa 978 O. 

tagctttitta cactactata ttattaatat citgttaattic cagtc.ttgca ttt cacattt 984 O 

gcaaaacgtt ttgaaatt cq t atctgaaag ctgaatactic ttgctttaca ggaat acttg 9900 

Cagtgtgttga aggaactgta tagaggaggc titggalaccta t caactitt.ca alacagctgca 996 O 

gatcaa.gc.ca gagagct cat caatticctgg gtagaaagtic algacaaatgg taagg tagaa OO2O 

catgctttgt acatagtgag agttggttca ccctaatact gagaacttgg atatagotca OO8O 

gccagogtgc tittgcgttca agcttaccag agctgttgta tic ctgttaa gCagggcata O14 O 

Cagt catgag gct Cttgaaa aatcttaa.ca gacaaagggc aatggaaaat cqgagittaag O2OO 

ggatgg tagg gataaaatgc atagaaagag gtaccacaat tittgatttitt gcc ctaatgc O26 O 

citctctg.cgt gigttcc ticaa tttittctact tcatt cotca tot cotcaga gcatt cottt O32O 

c cct catgct tcaaacacag atgaaagact gtgaatticta act gagatga aaa catccac O38O 

alaccacacaa cct Ctggtgt ggagt cacat tctgttgaagg caaaaac tag gcc acgtaat O44 O 

Ctatgcgtgc aagctacgcg taagctatgt gtgtgacagg acaatgtgag galacatact a OSOO 

tgtgcacaag gactgcagaa taalacaggag caaagtttitt gaagaaaac a gagtaaaatc O560 

ctgttitt cct ctitttgttac attctttaca tatat ct caa atttic ct citt toggittagaag O62O 

Caagtaat at titatgtttct totactgtt togttgaag accattctgg gataagagaa O68O 

attic cagtgg ttctitc.ccct aat cataaaa tdt caggttt agtttittittg taacacagaa Of 4 O 

atct citt cat cittittatctt ttgttgttgat t cittgataga gagagaaaca agact tactg O8OO 

acaatagoag caagaaaatc aatcttggaa gaacaagatt gcaattgcaa aaacaaacca O 860 
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atgtcc ttgc ccctacatco tott.ccc.cat aaattctaca ttct citat ct accttgttgct O92O 

tgccaa.catg atatacgitaa act ct cittitt colt attcatt cittaaaggaa titat cagaaa O98O 

tgtc.cttcag ccaagctic cq toggattctica aactgcaatig gttctggitta atgcc attgt O4 O 

Cttcaaagga citgtgggaga aag catttaa ggatgaagac acacaa.gcaa to Cttt cag 1OO 

agtgactgag gtatatgggc ataccttaga gatgtaatct agaattt atg aagagagtag 16 O 

acatgttgtt atatgaacac togcattagcg tatctgctica tttgttctgca tot ctitt cag 22 O 

acactgttgtt aaaag.caggg aattitt cott atgtc.tc.tct cqt cacaata titcctgacat 28O 

tgcaaagctic ctdagaaata actitcagatt coacttitt.cc taggaaggct tctggatgag 34 O 

aactaatcat cittaactgta act agacatt totgcatcca agaataatct ttgttaaaac 4 OO 

tatatt ct ct ct citctttitt tttitttttitt tdgttct coa gcaagaaagc aaacctgtgc 460 

agatgatgta C cagattggt ttatttagag tecatcaat ggcttctgag aaaatgalaga 52O 

t cctggagct tccatttgcc agtgggacaa tagcatgtt ggtgctgttg cctgatgaag 58 O 

tcticaggcct taggaggta tigcc ctaga agttggcttic agaat attaa aaa.ca catgg 64 O 

aaatttagct gttgtaaagc ticttittcaac acagttatcc taaaacattt aaccago aca 7 OO 

aattt catca tatt caata tdtgattgtt gcatagaagt gtagatttgt cccactgggit 760 

Cctgcaatag cc catgctga gcatggcttg ctgaaagaac totttagag ggtgaaaagt 82O 

ttgacacago agacaagatg attct cacct aag cagotgt tactgtagt g gcttgaactic 88O 

taaaggtott gtat ct coat tcc tdtgcac tdaggagctt cittggaaagt toatataagg 94 O 

tttact agtt ctaact atta t ct catttgg togg cact caa totgctttgt toacgtc.ttic 2 OOO 

ataaattaat citatictaaaa attggatgtg gttaaagcaa titt cagaaat aacatgtaca 2O6 O 

taatgtacaa ttattgatat gaacagaa.ca caggcatago at attgtaat taggaggact 212 O 

gtagttattt tdaataggaa acacaatgta ataaatgaga att cattgaa atgttagtat 218O 

gctaacticaa totaaattat aaagataaag aggcatttaa toacago tag atttic catca 224 O 

Cttgttgacag acaggcatat gaatgatt at gtacagotct aggaaaaaaa gtatgtagga 23 OO 

aalactagtac attittgatta gaaagttctga aaatgaggtg ccttgat caa agagaatacg 2360 

tgtgtttgag aaaaaaaaag tittggataga ggtgg talaga gagaatatat taaatggtg 242 O 

tittctacaaa Ctgc.catggC Cagatttgttg taagaga cat t cagtaagta ggcaaggaaa 248O 

gaaatattac tagg tacaaa gcaa.cat cag taataccaaa agaaaccaat tatt coagat 254 O 

gccaat ct cq taatagggitt aagagatttic caccc.cticta gtggit cacca gtgcaac cag 26 OO 

taactittgct aatttacatt ttcttitttitt aaatggcaga tatagctittgaactgagtga 266 O 

t catgaactg gtactgttgta atagatgaag acatacttga cqactaaact tctgatttitt 272 O 

aaaaacticaa attct cittga aagat cagtt cocagtic tag taacagotga tagtttalagt 2780 

atcagtaatt ggctaccatt aacaactggc ticcitgagagg tottaaatgt agaga cagot 284 O 

ttaaacticaa aag cacagag tdatttittag aatagatttic ccaa.gcaaag aaaataaaca 29 OO 

gggaggagct tta agggagt agc catctica ttatt attat tatttaaaga aatggcagda 296 O 

agcctacaaa agaaaaataa gacagagcag agaagaaaga gtcatggitat gcttittctat 3O2O 

cittagdaaaa ttaatctota catgcctagg aaaaa.gc.cat gacaagagca atcagttcaa 3O8O 

alaggtgtatgcaaaaaacca cataatagta act agtactg cattgcCagg aaggaagtta 314 O 
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<210 SEQ ID NO 26 
<211 LENGTH: 158 

&212> TYPE: DNA 

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

<223> OTHER INFORMATION: The ALV CTE (constitutive transport element) 
sequence 

<4 OO SEQUENCE: 26 

aatgtgggga gggcaaggct tcgaatcgg gttgtaacgg gcaaggcttg actgagggga 6 O 

Caat agcatgtttaggcgaa aag.cggggct tcggttgtac gcggittagga gtc.ccct cag 12 O 

gatatagtag titt cqcttitt gcatagggag ggggaaat 158 

<210 SEQ ID NO 27 
<211 LENGTH: 55 

&212> TYPE: DNA 

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

<223> OTHER INFORMATION: p10. O-OM-IFN-1 Primer 

<4 OO SEQUENCE: 27 

ggcgt.cgacg gatccgittaa C cctagaact agtggat ct c tec ccttgttg Ctgac 55 

<210 SEQ ID NO 28 
<211 LENGTH: 31 

&212> TYPE: DNA 

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

<223> OTHER INFORMATION: p10. O-OM-IFN-2 

<4 OO SEQUENCE: 28 

ggcct cago ctagacttitt tactic cittag a 31 

<210 SEQ ID NO 29 
<211 LENGTH: 346 

&212> TYPE: DNA 

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

<223> OTHER INFORMATION: ALV vector 5' LTR sequence 

<4 OO SEQUENCE: 29 

aatgtagt ct tatgcaatac tottgtag to ttgcaa.catg cittatgtaac gatgagttag 6 O 

Calacatgcct tataaggaga gaaaaagcac cqtgcatgcc gattggtggg agtalaggtgg 12 O 

tatgat cqtg gtatgatcgt gcc ttgttag gaaggcaa.ca gacgggtcta acacggattg 18O 

gacgaaccac tdaatticcgc attgcagaga tattgtattt aagtgcc tag ct catacaa 24 O 

taaacgc.cat ttgaccatt.c accacattgg ttgcacctg ggttgatggc C9gaccgttg 3OO 

attic cctgro gactacgagc acatgcatga agcagaaggc titcatt 346 
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What is claimed is: 
1. A transgenic avian containing in its genome an exog 

enous nucleotide sequence comprising a promoter compo 
nent and a SIN vector wherein the exogenous nucleotide 
sequence is integrated into the genome and the avian pro 
duces an exogenous protein which is deposited in a hard 
shell egg laid by the avian. 

2. The transgenic avian of claim 1 wherein the promoter 
component is an oviduct specific promoter. 

3. The transgenic avian of claim 1 wherein the avian is 
selected from the group consisting of a chicken, a turkey and 
a quail. 

4. The transgenic avian of claim 1 wherein the promoter 
component is linked to a coding sequence exogenous to the 
aV18. 

5. The transgenic avian of claim 1 wherein the promoter 
component is an avian ovomucoid promoter component. 

6. The transgenic avian of claim 1 wherein the promoter 
component is an avian ovalbumin promoter component. 

7. The transgenic avian of claim 1 wherein the promoter 
component is an avian lysozyme promoter component. 

8. The transgenic avian of claim 1 wherein the exogenous 
protein is a therapeutic protein. 

9. The transgenic avian of claim 1 wherein the exogenous 
protein is a cytokine. 

10. The transgenic avian of claim 1 wherein the exog 
enous protein is selected from the group consisting of 
erythropoietin, GM-CSF, interferon, fusion protein, 
CTLA4-Fc fusion protein, growth hormones, cytokines, 
structural, interferon, lysozyme, B-casein, albumin, C-1 
antitrypsin, antithrombin III, collagen, factors VIII, IX, X 
(and the like), fibrinogen, lactoferrin, protein C, tissue-type 
plasminogen activator (tPA), Somatotropin, and chymotryp 
sin, immunoglobulins, antibodies, immunotoxins, factor 
VIII, b-domain deleted factor VIII, factor VIIa, factor IX, 
anticoagulants; hirudin, alteplase, tpa, reteplase, tpa, tpa 3 
of 5 domains deleted, insulin, insulin lispro, insulin aspart, 
insulin glargine, long-acting insulin analogs, glucagons, tsh, 
follitropin-beta, fish, pdgh, infl-beta, infl-alpha 1, ifn-alpha 2. 
inf-beta, inf-beta 1b, ifn-beta 1a, ifn-gamma, ifn-gamma 1b. 
il-2, ill-1 1, hbsag, ospa, dornase-alpha dinase, beta gluco 
cerebrosidase, tinf-alpha, il-2-diptheria toxin fusion protein, 
tnfr-lgg fragment fusion protein laronidase, dnaases, ale 
facept, to situmomab, murine mab, alemtuzumab, rasbu 
ricase, agallsidase beta, teriparatide, parathyroid hormone 
derivatives, adalimumab (1ggl), anakinra, biological modi 
fier, nesiritide, human b-type natriuretic peptide (hbnp), 
colony stimulating factors, pegvisomant, human growth 
hormone receptor antagonist, recombinant activated protein 
c, omalizumab, immunoglobuline (lge) blocker, Ibritumo 
mab tiuxetan, ACTH, glucagon, Somatostatin, Somatotropin, 
thymosin, parathyroid hormone, pigmentary hormones, 
Somatomedin, luteinizing hormone, chorionic gonadotropin, 
hypothalmic releasing factors, etanercept, antidiuretic hor 
mones, prolactin and thyroid stimulating hormone, an 
immunoglobulin polypeptide, immunoglobulin polypeptide 
D region, immunoglobulin polypeptide J region, immuno 
globulin polypeptide C region, immunoglobulin light chain, 
immunoglobulin heavy chain, an immunoglobulin heavy 
chain variable region, an immunoglobulin light chain vari 
able region and a linker peptide. 

11. The transgenic avian of claim 1 wherein the retrovirus 
is selected from the group consisting of avian leukosis virus 
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vector (ALV), a murine leukemia virus (MLV) retroviral 
vector, moloney murine leukemia Virus (MMLV) and a 
lentiviral vector. 

12. A transgenic avian comprising an Oviduct cell which 
contains an exogenous nucleotide sequence comprising a 
promoter component linked to an exogenous coding 
sequence contained in an integrated SIN vector wherein the 
exogenous coding sequence is expressed in the oviduct cell 
and is secreted from the oviduct cell. 

13. The transgenic avian of claim 12 wherein the avian is 
a chicken. 

14. The transgenic avian of claim 12 wherein the oviduct 
cell is a tubular gland cell. 

15. The transgenic avian of claim 12 wherein the pro 
moter component is an avian ovomucoid promoter compo 
nent. 

16. The transgenic avian of claim 12 wherein the pro 
moter component is an avian ovalbumin promoter compo 
nent. 

17. The transgenic avian of claim 12 wherein the pro 
moter component is an avian lysozyme promoter compo 
nent. 

18. A method of producing an exogenous protein com 
prising producing a transgenic avian having a nucleotide 
sequence in its genome comprising a vector which is at least 
one of a SIN vector and an SC negative vector wherein the 
nucleotide sequence comprises a promoter component 
linked to an exogenous coding sequence. 

19. The method of claim 18 wherein the exogenous 
coding sequence encodes a human protein. 

20. The method of claim 18 wherein the exogenous 
coding sequence encodes a therapeutic protein. 

21. The method of claim 18 wherein the promoter com 
ponent comprises a functional promoter sequence of a 
promoter selected from the group consisting of avian oval 
bumin promoter component, avian ovomucoid promoter 
component, avian lysozyme promoter component and avian 
conalbumin promoter component. 

22. The method of claim 18 wherein the avian is a 
chicken. 

23. A transgenic avian containing in its genome an exog 
enous nucleotide sequence comprising a promoter compo 
nent and a SC negative vector wherein the exogenous 
nucleotide sequence is integrated into the genome and the 
avian produces an exogenous protein. 

24. The transgenic avian of claim 23 wherein the pro 
moter component comprises a functional promoter sequence 
of a promoter selected from the group consisting of avian 
ovalbumin promoter component, avian ovomucoid promoter 
component and avian lysozyme promoter component. 

25. A nucleic acid 90% identical to a nucleic acid mol 
ecule selected from the group consisting of nucleotide 
sequences that contain: 

1. 3.5 kb OV fragment (includes DHS I, II & III) 
5' UTR-5' portion (from Exon L) 
5' UTR-3' portion (from Exon 1); 

2. 3.5 kb OV fragment (includes DHS I, II & III) 
5' UTR-5' portion (from Exon L) 
Intron A 

5' UTR-3' portion (from Exon 1) 
3' UTR; 
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3. 3.5 

5' U 

kb OV fragment (includes DHS I, II & III) 
TR-5' portion (from Exon L) 

Intron A 

5' U 

4. 3.5 

5' U 

5' U 

3' U 

5. 3.5 

5' U 

TR-3' portion (from Exon 1); 
kb OV fragment (includes DHS I, II & III) 
TR-5' portion (from Exon L) 
TR-3' portion (from Exon 1) 
TR; 
kb OV fragment (includes DHS I, II & III) 
TR-5' portion (from Exon L) 

Intron A 

5' U 

3' U 

6. 3.5 

5' U 

5' U 

3' U 

7. 3.5 

5' U 

TR-3' portion (from Exon 1) 
TR/DHSA(bp 13576 to 15163 of FIG. 8): 
kb OV fragment (includes DHS I, II & III) 
TR-5' portion (from Exon L) 
TR-3' portion (from Exon 1) 
TR/DHSA(bp 13576 to 15163 of FIG. 8): 
kb OV fragment (includes DHS I, II & III) 
TR-5' portion (from Exon L) 

Intron A 

TR-3' portion (from Exon 1) 
partial 3' UTR 
RRE; 

8. ALV CTE 

3.5 kb OV fragment (includes DHS I, II & III) 
5' UTR-5' portion (from Exon L) 
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Intron A 

5' UTR-3' portion (from Exon 1) 
partial 3' UTR: 
wherein, 

3.5 kb OV fragment (includes DHS I, II & III): Start: 3199 
End: 6659 of FIG. 8 (SEQ ID NO: 22); 

5' UTR-5' portion (from Exon L): Start: 6659 End: 6705 
of FIG. 8 (SEQ ID NO: 22); 

5' UTR-3' portion (from Exon 1): Start: 8295 End: 8311 
of FIG. 8 (SEQ ID NO: 22); 

3' UTR: Start: 13576 End: 14209 of FIG. 8 (SEQ ID NO: 
22); 

partial 3' UTR: Start 13576 End: 13996 of FIG. 8 (SEQ 
ID NO: 22); 

Intron A: Start: 6706 End: 8294 of FIG. 8 (SEQ ID NO: 
22); 

Exon L: Start: 6659 End: 6705 of FIG. 8 (SEQ ID NO: 
22); 

Exon 1: Start: 8295 End: 8478 of FIG. 8 (SEQ ID NO: 
22); 

DHS III: Start: 3253 End: 3559 of FIG. 8 (SEQ ID NO: 
22); 

DHS II: Start: 5629 End: 6009 of FIG. 8 (SEQID NO: 
22); 

DHSI: Start: 6359 End: 6659 of FIG. 8 (SEQID NO: 22); 
and 

RRE: shown in FIG. 9a (SEQ ID NO: 25) 
ALV CTE shown in FIG.9b (SEQ ID NO: 26) 

k k k k k 


