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MAMMALIAN EXPRESSION VECTORS AND
USES THEREOF

RELATED APPLICATIONS

[0001] This application is a continuation application of
U.S. patent application Ser. No. 13/368,618, filed on Feb. 8,
2012, which is a divisional of U.S. patent application Ser. No.
12/354,568, filed on Jan. 15, 2009 (now U.S. Pat. No. 8,187,
836), which claims priority to U.S. provisional application
Ser. No. 61/021,282, filed on Jan. 15, 2008, and to U.S.
provisional application Ser. No. 61/104,546, filed on Oct. 10,
2008, the contents of each of which are hereby incorporated
in their entirety.

BACKGROUND OF THE INVENTION

[0002] Stable production of proteins, including biologics,
can be accomplished by transfecting host cells with vectors
containing DNA that encodes the protein. Maintenance of the
vector in the cell line can be achieved through a variety of
means, including extrachromosomal replication through epi-
somal origins of replication. Episomal vectors contain an
origin of replication that promotes replication of the vector
when the sequence is bound by a replication initiation factor.
Episomal vectors have several advantages over vectors that
require insertion into the host genome. For example, episomal
vectors decrease phenotypic changes in the cell that may
result from integration of a vector into the host genome.
Episomal vectors may also be isolated from the transfected
cells using standard DNA extraction protocols.

[0003] With the evolving importance of therapeutic pro-
teins, i.e., biologics, efforts must be made to optimize protein
production, while improving efficiency of the overall produc-
tion process. Thus, improvements in efficiency must be
weighed against the protein production capacity of the vector.
There is a need for better expression systems that provide
efficient cloning options, as well as high levels of the desired
protein product. It would be advantageous to decrease the
number of cloning steps involved in the production of biolog-
ics, especially antibodies, to improve time requirements and
minimize cost. It would also be advantageous to provide
vectors that provide adequate protein production for both
small and large scale cell cultures. The present invention
overcomes the limitations of conventional vectors, by provid-
ing additional advantages that will be apparent from the
detailed description below.

SUMMARY OF THE INVENTION

[0004] Recombinant proteins may be produced by mam-
malian cell transient transtection, especially during the phar-
maceutical drug discovery process. A variety of host cells
may be used to express proteins, including mammalian cells
such as COS and human embryonic kidney (HEK) cells.
Episomal vectors rely on both an origin of replication and a
trans-acting replication initiation factor that binds the origin.
Replication initiation factors, such as Epstein-Barr virus
nuclear antigen (EBNA) that binds the OriP of the Epstein-
Barr virus, may be cloned into the episomal vector, or, alter-
natively, may be expressed by the host cell into which the
vector is transfected. Thus, episomal vectors may be specific
to certain cell lines that express the trans-acting factor
required to activate replication through the origin of replica-
tion.
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[0005] The present invention eliminates the need for differ-
ent episomal vector backbones for recombinant protein
expression. The present invention provides episomal vectors
comprising at least two different episomal origins of replica-
tion, which allow the same vector to be used in different cell
types for protein expression. Different origins of replication
allow the vector to be used in different types of mammalian
cells that provide the necessary trans-acting replication fac-
tors and allow the vector to replicate. By eliminating the need
to re-clone the gene of interest for protein production, the
instant invention improves efficiency and reduces costs asso-
ciated with multiple vectors, while at the same time maintain-
ing protein production levels. A surprising aspect of the
invention is that the addition of nucleotides to the vector, i.e.,
a second origin of replication, does not negatively impact the
vector’s ability to produce protein at the desired levels.
[0006] Ina preferred embodiment, the vectors of the inven-
tion comprise antibody heavy or light chain constant regions.
Thus, an antibody light or heavy chain variable region may be
cloned into the vector upstream of the light or heavy chain
constant region, respectively, further improving the efficiency
of'the expression system. The episomal vectors promote high
protein production in mammalian cells expressing the SV40
T Ag or Epstein-Barr virus nuclear antigen (e.g., COS7 or
HEK293-6E cells).

[0007] The present invention provides an optimal combi-
nation of elements for protein yield, production efficiency,
and reduced cost, which are all important elements for protein
production, especially in the pharmaceutical industry and the
production of biologic proteins, such as antibodies. Other
features and advantages of the invention are described in the
detailed description and claims below.

[0008] In one aspect, the invention provides an expression
vector comprising: a) an OriP origin of replication derived
from Epstein-Barr virus (EBV); (b) an SV40 origin of repli-
cation; (¢)

[0009] an insertion site for inserting a gene of interest; and
(d) a nucleic acid sequence encoding an antibody heavy or
light chain constant region, operably linked to the insertion
site. In an embodiment, the gene of interest is an antibody
heavy or light chain variable region, for example, a murine, a
humanized, a chimeric or a human antibody heavy or light
chain variable region. In a particular embodiment, the anti-
body heavy chain variable region is the heavy chain variable
region of an antibody selected from the group consisting of
adalimumab, ABT-325, and ABT-874. In another particular
embodiment, the antibody light chain variable region is the
light chain variable region of an antibody selected from the
group consisting of adalimumab, ABT-325, and ABT-874.
The antibody heavy chain constant region is murine, human-
ized, chimeric or human, for example, and may be an anti-
body heavy constant region is selected from the group con-
sisting of gamma 1, z, a; gamma 1, 7z, non-a; gamma 2, n+;
gamma 2, n—; and gamma 4. The gamma 1, z, non-a antibody
heavy chain constant region may further comprise an alanine
mutation at position 234 of the heavy chain constant region.
In another embodiment, the gamma 1, z, non-a antibody
heavy chain constant region may further comprise an alanine
mutation at either position 235 or 237 of the antibody heavy
chain constant region.

[0010] Inanembodiment,the antibody light chain constant
region is a human kappa isotype or a human lambda isotype.
In an embodiment, the antibody heavy chain constant region
is a murine gamma 1 isotype or a murine gamma 2a isotype.
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In another embodiment, the antibody light chain constant
region is a murine kappa isotype. In an embodiment, the
antibody heavy chain constant region is an Fc domain. In an
embodiment, the heavy or light chain antibody variable
region is 5' to the insertion site.

[0011] In an embodiment, the expression vector further
comprises a promoter operably linked to the insertion site,
wherein the promoter is either an EF-la promoter or a
cytomegalovirus (CMV) promoter.

[0012] In an embodiment, the expression vector further
comprises a selectable marker, such as an ampicillin resis-
tance gene.

[0013] Inanembodiment, the CMV promoter comprises a
nucleic acid sequence that is at least 80%, at least 85%, at
least 90%, at least 95%, at least 96%, at least 97%, at least
98% or at least 99% identical to nucleotides 1 to 608 of SEQ
ID NO: 1. In a particular embodiment, the CMV promoter
comprises nucleotides 1 to 608 of SEQ ID NO: 1.

[0014] Inanembodiment the EF-1c promoter is human. In
anembodiment, the EF-1a promoter comprises a nucleic acid
sequence that is at least 80%, at least 85%, at least 90%, at
least 95%, at least 96%, at least 97%, at least 98% or at least
99% identical to nucleotides 76 to 1267 of SEQ ID NO: 2. In
a particular embodiment, the EF-1a. promoter comprises
nucleotides 76 to 1267 of SEQ ID NO: 2.

[0015] In an embodiment, the OriP origin of replication
comprises a nucleic acid sequence that is at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98% or at least 99% identical to nucleotides 1795 to
3545 of SEQ ID NO: 1.

[0016] In an embodiment, the SV40 origin of replication
comprises a nucleic acid sequence that is at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98% or at least 99% identical to nucleotides 5834 to
6140 of SEQID NO: 1. In a particular embodiment, the SV40
origin of replication comprises nucleotides 5834 to 6140 of
SEQIDNO: 1.

[0017] Exemplary expression vector of the invention com-
prise a nucleic acid sequence that is at least 80%, at least 85%,
at least 90%, at least 95%, at least 96%, at least 97%, at least
98% or at least 99% identical to a sequence selected from the
group consisting of SEQIDNO: 1,2,3,4,5,6,7,8,9,10,11,
12,13,14,15,16,17,18,19, 20,21, 22,23, 24,25, 26,27, 28,
29,30, 31 and 32. In particular embodiments, the expression
vector comprises a nucleic acid sequence selected from the
group consisting of SEQIDNO: 1,2,3,4,5,6,7,8,9,10,11,
12,13,14,15,16,17,18,19, 20,21, 22,23, 24,25, 26,27, 28,
29, 30,31 and 32.

[0018] Expression vectors of the invention are also pro-
vided in FIGS. 1, 2, and 14-25. Additional vectors of the
invention are described in FIGS. 8-13.

[0019] In anotheraspect, the invention provides a mamma-
lian host cell comprising the vector of the invention. The
mammalian host may be a COS cell, such as a COS 7 cell, or
a human embryonic kidney (HEK) cell, such as a HEK-293
cell.

[0020] Inanother aspect, the invention provides a kit com-
prising a vector of the invention.

[0021] In another aspect, the invention provides a method
of producing a recombinant protein comprising introducing
an expression vector of the invention into a mammalian host
cell, culturing the mammalian host cell under suitable condi-
tions so as to express the protein, and recovering the protein.
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[0022] Inanother aspect, the invention provides an expres-
sion vector comprising a nucleic acid sequence encoding a
signal peptide. In one embodiment, the gene of interest is
operably linked to a nucleic acid encoding a signal peptide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The foregoing and other objects, features and
advantages of the present invention, as well as the invention
itself, will be more fully understood from the following
description of preferred embodiments when read together
with the accompanying drawings, in which:

[0024] FIG. 1 shows a map of the empty pHyb-C vector.
Features include a SV40 eukaryotic origin of replication, a
cytomegalovirus eukaryotic expression promoter (pCMV),
Tripartite leader sequence (TPL), a splice donor site (SD), an
Adenovirus major late enhancer element (enh MLP), a splice
acceptor site (SA), an open reading frame (ORF) region for a
gene of interest followed by a poly A signal (pA), a dyad
symmetry element (DS), an Epstein Barr virus-derived
eukaryotic origin of replication (OriP), a repeat region (FR),
an ampicillin resistance marker (AmpR) and a bacterial ori-
gin of replication (pMB1ori).

[0025] FIG. 2 shows a map of the empty pHyb-E vector.
Features include a SV-40 eukaryotic origin of replication, an
EF-1a eukaryotic promoter, an open reading frame (ORF)
region for a gene of interest followed by a poly A signal (pA),
adyad symmetry element (DS), an Epstein Barr virus-derived
eukaryotic origin of replication (OriP), a repeat region (FR),
an ampicillin resistance marker (AmpR) and a bacterial ori-
gin of replication (pMB1ori).

[0026] FIG. 3 shows recombinant Fc fusion protein titers
produced by COS cells transfected via electroporation with
pBOS, pTT3, pHybC and pHybE vectors.

[0027] FIG. 4 shows recombinant Fc fusion protein titers
produced by HEK-293-6E cells transfected using PEI with
pBOS, pTT3, pHybC and pHybE vectors.

[0028] FIG.5 shows antibody titers produced by HEK-293-
6F transfected using PEI with pBOS, pTT3, pHybC and
pHybE vectors constructed to express an 1gG antibody.
[0029] FIG. 6 shows antibody titers produced by COS
transfection via electroporation with pBOS, pTT3, pHybC
and pHybE vectors constructed to express an IgG antibody.
[0030] FIG. 7 shows antibody titers produced by COS
transfection via electroporation with pHyb-E-Swa I (v1) or
pHyb-E (v2) vector constructs expressing an IgG antibody.
[0031] FIG. 8 shows a map of the pHybC-mBR3-mCg2a
vector (also referred to as “pHybC-mBR3-Fc”).

[0032] FIG. 9 shows a map of the pHybE-mBR3-mCg2a
vector (also referred to as “pHybE-mBR3-Fc”).

[0033] FIG. 10 shows a map of the pHybC-E7-hCk vector
(also referred to as “pHybC-E7”).

[0034] FIG. 11 shows a map of the pHybC-D2-hCgl,z,a
vector (also referred to as “pHybC-D2”).

[0035] FIG. 12 shows a map of the pHybE-D2-hCgl,z,a
vector (also referred to as “pHybE-D2”).

[0036] FIG. 13 shows a map of the pHybE-E7-hCk vector
(also referred to as “pHybE-E77).

[0037] FIG. 14 shows a map of pHybE-hCgl,z,a V2 (also
referred to as “pJP182”).

[0038] FIG. 15 shows a map of pHybE-hCgl,z,non-a V2
(also referred to as “pJP183”).

[0039] FIG. 16 shows a map of pHybE-hCgl,z,non-a,mut
(234,235) V2 (also referred to as “pJP184”).
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[0040] FIG. 17 shows a map of pHybE-hCgl,z,non-a,mut
(234,237) V2 (also referred to as “pJP185”).

[0041] FIG. 18 shows a map of pHybE-hCg2,n+V2 (also
referred to as “pJP186”).

[0042] FIG. 19 shows a map of pHybE-hCg2.,n- V2 (also
referred to as “pJP187”).

[0043] FIG. 20 shows a map of pHybE-hCg4 V2 (also
referred to as “pJP188”).

[0044] FIG. 21 shows a map of pHybE-mCgl V2 (also
referred to as “pJP189”).

[0045] FIG. 22 shows a map of pHybE-mCg2a V2 (also
referred to as “pJP190).

[0046] FIG. 23 shows a map of pHybE-hCk V2 (also
referred to as “pJP191”).

[0047] FIG. 24 shows a map of pHybE-hCl V2 (also
referred to as “pJP192”).

[0048] FIG. 25 shows a map of pHybE-mCk V2 (also
referred to as “pJP193”).

DETAILED DESCRIPTION OF THE INVENTION

1. Definitions

[0049] In order that the present invention may be more
readily understood, certain terms are first defined herein.

[0050] The term “nucleic acid” or “nucleic acid molecule,”
as used herein, is intended to include DNA, RNA, mRNA,
c¢DNA, genomic DNA, and analogs thereof. A nucleic acid
molecule may be single-stranded or double-stranded, but
preferably is double-stranded DNA. A nucleic acid may be
isolated, or integrated into another nucleic acid molecule,
e.g., an expression vector or the chromosome of an eukaryotic
host cell.

[0051] An “isolated” nucleic acid molecule is one that is
separated from other nucleic acid molecules that are present
in the natural source of the nucleic acid. For example, with
regards to genomic DNA, the term “isolated” includes nucleic
acid molecules that are separated from the chromosome with
which the genomic DNA is naturally associated. Preferably,
an “isolated” nucleic acid is free of sequences that naturally
flank the nucleic acid (i.e., sequences located at the 5' and 3'
ends of the nucleic acid) in the genomic DNA of the organism
from which the nucleic acid is derived. Moreover, an “iso-
lated” nucleic acid molecule, such as a cDNA molecule, can
be substantially free of other cellular material, or culture
medium when produced by recombinant techniques, or sub-
stantially free of chemical precursors or other chemicals
when chemically synthesized.

[0052] The terms “recombinant vector” or “vector”, used
interchangeably herein, refers to a nucleic acid molecule
capable of transporting another nucleic acid to which it has
been linked. One type of vector is a “plasmid”, which refers to
a circular double stranded DNA loop into which additional
DNA segments may be ligated. Alternatively, a vector can be
linear. Another type of vector is a viral vector, wherein addi-
tional DNA segments may be ligated into the viral genome.
Certain vectors are capable of autonomous replication in a
host cell into which they are introduced (e.g., bacterial vec-
tors having a bacterial origin of replication and episomal
mammalian vectors). Other vectors (e.g., non-episomal
mammalian vectors) can be integrated into the genome of a
host cell upon introduction into the host cell, and thereby are
replicated along with the host genome. In a preferred embodi-
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ment, the vectors of the invention are episomal mammalian
vectors. The term “construct”, as used herein, also refers to a
vector.

[0053] Certain vectors are capable of directing the expres-
sion of genes to which they are operatively linked. An
“expression vector” or “recombinant expression vector” is a
nucleic acid molecule encoding a gene that is expressed in a
host cell, and, furthermore, contains the necessary elements
to control expression of the gene. Typically, an expression
vector comprises a transcription promoter, a gene of interest,
and a transcription terminator. Gene expression is usually
placed under the control of a promoter, and such a gene is said
to be “operably linked to” the promoter. Similarly, a regula-
tory element and a core promoter are operably linked if the
regulatory element modulates the activity of the core pro-
moter. In one embodiment, the expression vector of the inven-
tion comprises more that one origin of replication, thus not
limiting the vector to one cell type.

[0054] As used herein, the term “episomally replicating
vector” or “episomal vector” refers to a vector that is typically
and very preferably not integrated into the genome of the host
cell, but exists in parallel. An episomally replicating vector, as
used herein, is replicated during the cell cycle and in the
course of this replication the vector copies are distributed
statistically in the resulting cells depending on the number of
the copies present before and after cell division. Preferably,
the episomally replicating vector may take place in the
nucleus of the host cell, and preferably replicates during
S-phase of the cell cycle. Moreover, the episomally replicat-
ing vector is replicated at least once, i.e., one or multiple
times, in the nucleus of the host cell during S-phase of the cell
cycle. In a very preferred embodiment, the episomally repli-
cating vector is replicated once in the nucleus of the host cell
during S-phase of the cell cycle.

[0055] As used herein, the terms “origin of replication
sequences” or “origin of replication,” used interchangeably
herein, refer to sequences which, when present in a vector,
initiate replication. An origin of replication may be recog-
nized by a replication initiation factor or, alternatively, by a
DNA helicase.

[0056] As used herein, “recombination” refers to a process
by which nucleic acid material, e.g., DNA, is exchanged
between two nucleic acid molecules, for example, in a micro-
organism. As used herein, “homologous recombination”
refers to a process by which nucleic acid material is
exchanged between two nucleic acid molecules through
regions or segments of sequence homology, or preferably,
sequence identity (e.g., ahigh degree of sequence identity). In
exemplary embodiments, the nucleic acid material is located
on a chromosome or an episome of the microorganism. In
another exemplary embodiments, the nucleic acid material is
located extrachromasomally, for example, on a plasmid.
Recombination can occur between linear and/or circular
DNA molecules.

[0057] As used herein, the term “gene of interest” refers to
an exogenous DNA sequence that is added to the vector of the
invention. The gene of interest, for example, may comprise a
coding sequence that can be either spaced by introns or that is
a cDNA encoding the open reading frame. The “gene of
interest” as used herein, refers to the DNA sequence that is
added to the vector of the invention for eventual protein
expression. The region of the vector to which the gene of
interest is cloned is referred to herein as an “insertion site.”
Preferably, the gene of interest comprises a portion of the



US 2013/0344537 Al

antibody or fusion protein that is expressed using a vector of
the invention. For example, the heavy chain variable region of
the antibody adalimumab, i.e., the gene of interest, is cloned
into the vector of the invention that comprises a heavy chain
constant region.

[0058] Inoneembodiment of the invention, the vector com-
prises an antibody light or heavy chain constant region that is
3' to the insertion site for the gene of interest and is operably
linked thereto. Thus, in one embodiment, the gene of interest
is a variable region of a light or heavy chain of an antibody
that is operably linked to the antibody light or heavy chain
constant region encoded in the vector of the invention.
[0059] A nucleotide sequence is “operably linked” when
placed into a functional relationship with another nucleotide
sequence. For example, DNA encoding a signal peptide is
operably linked to DNA encoding a protein or polypeptide if,
when expressed, the sequences encode the signal peptide in
frame with the protein or polypeptide. Likewise, a promoter
or enhancer is operably linked to a nucleotide sequence
encoding a protein or polypeptide if expression of the protein
or polypeptide is promoted or enhanced. In one embodiment,
nucleotide sequences that are operably linked are contiguous
(e.g., in the case of a signal sequences). Alternatively, nucle-
otide sequences that are operably linked can be non-contigu-
ous (e.g., in the case of enhancers). In one embodiment, the
nucleic acid sequence encoding an antibody light or heavy
chain constant region is operably linked to the gene of inter-
est, e.g., a heavy or light chain variable region.

[0060] The term “promoter” includes any nucleic acid
sequence sufficient to direct transcription in a eukaryotic cell,
including inducible promoters, repressible promoters and
constitutive promoters. Typically, a promoter includes ele-
ments that are sufficient to render promoter-dependent gene
expression controllable in a cell type-specific, tissue-specific
or temporal-specific manner, or inducible by external signals
or agents. Such elements can be located in the 5' or 3' or intron
sequence regions of a particular gene. Ordinarily, gene
expression will be constitutive, although regulatable promot-
ers can be employed in the present invention if desired. Gene
expression can also be controlled by transcription-regulation
using heat, light, or metals, such as by the use of metallothion-
ine genes or heat shock genes.

[0061] “Upstream” and “downstream” are terms used to
describe the relative orientation between two elements
present in a nucleotide sequence or vector. An element that is
“upstream” of another is located in a position closer to the 5'
end of the sequence (i.e., closer to the end of the molecule that
has a phosphate group attached to the 5' carbon of the ribose
or deoxyribose backbone if the molecule is linear) than the
other element. An element is said to be “downstream” when it
is located in a position closer to the 3' end of the sequence (i.e.,
the end ofthe molecule that has an hydroxyl group attached to
the 3' carbon of the ribose or deoxyribose backbone in the
linear molecule) when compared to the other element.
[0062] Asusedherein, the term “stuffer sequence” refers to
a nucleic acid sequence, preferably in a vector, which is
flanked by restriction enzyme sites at both the 5' and 3' ends.
The stuffer sequence is located in a vector at the insertion site
for the nucleic acid encoding the gene of interest. During the
cloning process, the stuffer sequence is digested away from
the vector using the appropriate restriction enzymes, and the
nucleic acid encoding the gene of interest is ligated or
homologously recombined into the vector at the former posi-
tion of the stuffer sequence. Preferably, the stuffer sequence is
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large enough to provide sufficient distance between the 5' and
3' restriction enzyme sites so that the restriction enzyme can
efficiently cut the vector. In addition, it is preferred that the
length of the stuffer sequence is different than the size of the
nucleic acid encoding the gene of interest, e.g., a stuffer
sequence of about 300 base pairs or less or about 400 base
pairs or more may be used for a nucleic acid encoding the
gene of interest that is about 350 base pairs. In another
embodiment, the stuffer sequence is about 1 kb in size.

[0063] The term “recombinant host cell” (or simply “host
cell”), as used herein, is intended to refer to a cell into which
a recombinant expression vector has been introduced. It
should be understood that such terms are intended to refer not
only to the particular subject cell but to the progeny of such a
cell. Because certain modifications may occur in succeeding
generations due to either mutation or environmental influ-
ences, such progeny may not, in fact, be identical to the parent
cell, but are still included within the scope of the term “host
cell” as used herein.

[0064] The term “antibody” as referred to herein includes
whole antibodies and any antigen binding fragment (i.e.,
“antigen-binding portion”) or single chains thereof. An “anti-
body” refers to a glycoprotein comprising at least two heavy
(H) chains and two light (L) chains inter-connected by disul-
fide bonds, or an antigen binding portion thereof. Each heavy
chain is comprised of a heavy chain variable region (abbre-
viated herein as V) and a heavy chain constant region. The
heavy chain constant region is comprised of three domains,
CHI1, CH2 and CH3. Each light chain is comprised of a light
chain variable region (abbreviated herein as V) and a light
chain constant region. The light chain constant region is com-
prised of one domain, CL. The V,; and V regions can be
further subdivided into regions of hypervariability, termed
complementarity determining regions (CDR), interspersed
with regions that are more conserved, termed framework
regions (FR). Each Vand V; is composed of three CDRs and
four FRs, arranged from amino-terminus to carboxy-termi-
nus in the following order: FR1, CDR1, FR2, CDR2, FR3,
CDR3, FR4. The variable regions of the heavy and light
chains contain a binding domain that interacts with an anti-
gen. The six CDRs of a V; and V,; combination form an
antigen binding site. In the case of an antibody composed of
two H chains and two L chains, the antibody may contain two
identical antigen binding sites, two different antigen binding
sites that bind the same antigen, or two antigen binding sites
that bind different antigens. The constant regions of the anti-
bodies may mediate the binding of the immunoglobulin to
host tissues or factors, including various cells of the immune
system (e.g., effector cells) and the first component (Clq) of
the classical complement system.

[0065] The term “antigen-binding portion” of an antibody
(or simply “antibody portion™), as used herein, refers to one or
more fragments of an antibody that retain the ability to spe-
cifically bind to an antigen (e.g., IL-1a, IL-f). The antigen-
binding function of an antibody can be performed by frag-
ments of a full-length antibody. Examples of binding
fragments encompassed within the term “antigen-binding
portion” of an antibody include (i) a Fab fragment, a monova-
lent fragment consisting of the V;, V,, CL. and CH1 domains;
(ii) a F(ab'), fragment, a bivalent fragment comprising two
Fab fragments linked by a disulfide bridge at the hinge region;
(iii) a Fd fragment consisting of the V, and C;;; domains; (iv)
aFv fragment consisting of the V; and V;domains ofa single
arm of an antibody, (v) a dAb fragment (Ward et al, (1989)
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Nature 341:544-546), which consists of a V or V; domain;
and (vi) an isolated complementarity determining region
(CDR). Furthermore, although the two domains of the Fv
fragment, VL and V, are coded for by separate genes, they
can be joined, using recombinant methods, by a synthetic
linker that enables them to be made as a single protein chain
in which the VL. and VH regions pair to form monovalent
molecules (known as single chain Fv (scFv); see e.g., Bird et
al. (1988) Science 242:423-426; and Huston et al. (1988)
Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single chain
antibodies are also intended to be encompassed within the
term “antigen-binding portion” of an antibody. These anti-
body fragments are obtained using conventional techniques
known to those with skill in the art, and the fragments are
screened for utility in the same manner as are intact antibod-
ies. In one embodiment if the invention, the antibody frag-
ment is selected from the group consisting of a Fab, an Fd, an
Fd', asingle chain Fv (scFv), anscFv,, and a domain antibody
(dAb).

[0066] Still further, an antibody or antigen-binding portion
thereof may be part of a larger immunoadhesion molecules,
formed by covalent or noncovalent association of the anti-
body or antibody portion with one or more other proteins or
peptides. Examples of such immunoadhesion molecules
include use of the streptavidin core region to make a tet-
rameric scFv molecule (Kipriyanov et al. (1995) Human Anti-
bodies and Hybridomas 6:93-101) and use of a cysteine resi-
due, a marker peptide and a C-terminal polyhistidine tag to
make bivalent and biotinylated scFv molecules (Kipriyanov
et al. (1994) Mol. Immunol. 31:1047-1058). Antibody por-
tions, such as Fc, Fab and F(ab'), fragments, can be prepared
from whole antibodies using conventional techniques, such
as papain or pepsin digestion, respectively, of whole antibod-
ies. Moreover, antibodies, antibody portions and immunoad-
hesion molecules can be obtained using standard recombi-
nant DNA techniques.

[0067] The term “domain” refers to a folded protein struc-
ture that retains its tertiary structure independently of the rest
of'the protein. Generally, domains are responsible for discrete
functional properties of proteins, and in many cases may be
added, removed or transferred to other proteins without loss
of function of the remainder of the protein and/or of the
domain. By single antibody variable domain is meant a folded
polypeptide domain comprising sequences characteristic of
antibody variable domains. It therefore includes complete
antibody variable domains and modified variable domains,
for example, in which one or more loops have been replaced
by sequences that are not characteristic of antibody variable
domains, or antibody variable domains that have been trun-
cated or comprise N- or C-terminal extensions, as well as
folded fragments of variable domains that retain at least in
part the binding activity and specificity of the full-length
domain.

[0068] Variable domains ofthe invention may be combined
to form a group of domains; for example, complementary
domains may be combined, such as VL. domains being com-
bined with VH domains. Non-complementary domains may
also be combined, e.g., VH domain and a second VH domain.
Domains may be combined in a number of ways, involving
linkage of the domains by covalent or non-covalent means.
[0069] A “dAb” or “domain antibody” refers to a single
antibody variable domain (V, or V;) polypeptide that spe-
cifically binds antigen. In one embodiment, the vector of the
invention is used to express a dAb.
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[0070] The phrase “recombinant antibody” refers to anti-
bodies that are prepared, expressed, created or isolated by
recombinant means, such as antibodies expressed using a
recombinant expression vector transfected into a host cell,
antibodies isolated from a recombinant, combinatorial anti-
body library, antibodies isolated from an animal (e.g., a
mouse) that is transgenic for human immunoglobulin genes
(see, e.g., Tayloretal. (1992) Nucl. Acids Res. 20:6287-6295)
or antibodies prepared, expressed, created or isolated by any
other means that involves splicing of particular immunoglo-
bulin gene sequences (such as human immunoglobulin gene
sequences) to other DNA sequences. Examples of recombi-
nant antibodies include chimeric, CDR-grafted and human-
ized antibodies.

[0071] The term “human antibody” refers to antibodies
having variable and constant regions corresponding to, or
derived from, human germline immunoglobulin sequences as
described by, for example, Kabat et al. (See Kabat, et al.
(1991) Sequences of Proteins of Immunological Interest,
Fifth Edition, U.S. Department of Health and Human Ser-
vices, NIH Publication No. 91-3242). The human antibodies
of the invention, however, may include amino acid residues
not encoded by human germline immunoglobulin sequences
(e.g., mutations introduced by random or site-specific
mutagenesis in vitro or by somatic mutation in vivo), for
example in the CDRs and in particular CDR3.

[0072] Recombinant human antibodies of the invention
have variable regions, and may also include constant regions,
derived from human germline immunoglobulin sequences
(See Kabat et al. (1991) Sequences of Proteins of Immuno-
logical Interest, Fifth Edition, U.S. Department of Health and
Human Services, NIH Publication No. 91-3242). In certain
embodiments, however, such recombinant human antibodies
are subjected to in vitro mutagenesis (or, when an animal
transgenic for human Ig sequences is used, in vivo somatic
mutagenesis) and thus the amino acid sequences of the VH
and VL regions of the recombinant antibodies are sequences
that, while derived from and related to human germline VH
and VL sequences, may not naturally exist within the human
antibody germline repertoire in vivo. In certain embodiments,
however, such recombinant antibodies are the result of selec-
tive mutagenesis or backmutation or both.

[0073] The term “backmutation” refers to a process in
which some or all of the somatically mutated amino acids of
ahuman antibody are replaced with the corresponding germ-
line residues from a homologous germline antibody
sequence. The heavy and light chain sequences of a human
antibody of the invention are aligned separately with the
germline sequences in the VBASE database to identify the
sequences with the highest homology. Differences in the
human antibody of the invention are returned to the germline
sequence by mutating defined nucleotide positions encoding
such different amino acid. The role of each amino acid thus
identified as candidate for backmutation should be investi-
gated for a direct or indirect role in antigen binding and any
amino acid found after mutation to affect any desirable char-
acteristic of the human antibody should not be included in the
final human antibody. To minimize the number of amino acids
subject to backmutation those amino acid positions found to
be different from the closest germline sequence but identical
to the corresponding amino acid in a second germline
sequence can remain, provided that the second germline
sequence is identical and colinear to the sequence of the
human antibody of the invention for at least 10, preferably 12
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amino acids, on both sides of the amino acid in question.
Backmutation may occur at any stage of antibody optimiza-
tion.

[0074] The term “chimeric antibody” refers to antibodies
that comprise heavy and light chain variable region sequences
from one species and constant region sequences from another
species, such as antibodies having murine heavy and light
chain variable regions linked to human constant regions.
[0075] Theterm “CDR-grafted antibody” refers to antibod-
ies that comprise heavy and light chain variable region
sequences from one species but in which the sequences ofone
or more of the CDR regions of VH and/or VL are replaced
with CDR sequences of another species, such as antibodies
having murine heavy and light chain variable regions in
which one or more of the murine CDRs (e.g., CDR3) has been
replaced with human CDR sequences.

[0076] The term “humanized antibody” refers to antibodies
that comprise heavy and light chain variable region sequences
from a non-human species (e.g., a mouse) but in which at least
aportion of the VH and/or VL sequence has been altered to be
more “human-like”, i.e., more similar to human germline
variable sequences. One type of humanized antibody is a
CDR-grafted antibody, in which human CDR sequences are
introduced into non-human VH and VL sequences to replace
the corresponding nonhuman CDR sequences.

[0077] As used herein, the terms “linked,” “fused” or
“fusion” are used interchangeably. These terms refer to the
joining together of two more elements or components, by
whatever means including chemical conjugation or recombi-
nant means. An “in-frame fusion” or “operably linked” refers
to the joining of two or more open reading frames (ORFs) to
form a continuous longer ORF, in a manner that maintains the
correct reading frame of the original ORFs. Thus, the result-
ing recombinant fusion protein is a single protein containing
two ore more segments that correspond to polypeptides
encoded by the original ORFs (which segments are not nor-
mally so joined in nature). Although the reading frame is thus
made continuous throughout the fused segments, the seg-
ments may be physically or spatially separated by, for
example, an in-frame linker sequence.

[0078] Asusedherein, the term “Fc region” includes amino
acid sequences derived from the constant region of an anti-
body heavy chain. In some embodiments, an Fc region
includes a polypeptide comprising the constant region of an
antibody excluding the first constant region immunoglobulin
domain.

[0079] An Fc region may be a functionally equivalent ana-
log of an Fc region. A functionally equivalent analog of an Fc
region may be a variant Fc region, comprising one or more
amino acid modifications to a wild-type or naturally existing
Fc region. In some embodiments, variant Fc regions possess
at least 50% homology with a naturally existing Fc region,
with about 80% to 99% being preferred, including at least
about 85% homology, at least about 90% homology, at least
about 95% homology, at least about 96% homology, at least
about 97% homology, at least 98% homology, or at least
about 99% homology. Functionally equivalent analogs of an
Fc region may comprise one or more amino acid residues
added to or deleted from the N- or C-termini of the protein,
preferably no more than 30, most preferably no more than 10.
Functionally equivalent analogs of an Fc region include Fc
regions operably linked to a fusion partner.

[0080] The terms “Fc fusion” or “Fc fusion protein”, as
used herein, include a protein wherein one or more proteins,
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polypeptides or small molecules is operably linked to an Fc
region or derivative thereof. The term “Fc fusion” as used
herein is intended to be synonymous with terms such as “Ig
fusion”, “Ig chimera”, and “receptor globulin” (sometimes
with dashes) as used in the prior art (Chamow et al., 1996,
Trends Biotechnol 14:52-60; Ashkenazi et al., 1997, Curr
Opin Immunol 9:195-200). An Fc fusion combines one or
more Fc regions, or variant(s) thereof, of an immunoglobulin
with a fusion partner, which in general can be any protein,
polypeptide, peptide, or small molecule. In some embodi-
ments, the role of the non-Fc part of an Fc fusion, i.e., the
fusion partner, may be to mediate target binding, and thus it
can be functionally analogous to the variable regions of an
antibody.

[0081] A variety of linkers may be used in the present
invention to covalently link Fc polypeptides to a fusion or
conjugate partner or to generate an Fc fusion. As used herein,
the terms “linker”, “linker sequence”, “spacer”, “tethering
sequence” or equivalents thereof refer to a molecule or group
of molecules (such as a monomer or polymer) that connects
two molecules and can serve to place the two molecules in a
preferred configuration. A number of strategies may be used
to covalently link molecules together. These include, but are
not limited to, polypeptide linkages between N- and C-ter-
mini of proteins or protein domains, linkage via disulfide
bonds, and linkage via chemical cross-linking reagents.

II. Vectors of the Invention

[0082] The invention provides episomal vectors for
expressing proteins in mammalian host cells. The vectors of
the invention are based on the inclusion of two episomal
origins of replication that allow the vector to be used in any
cell line containing trans-acting replication initiation factors
to either of the origins of replication. While the vector may
also contain the replication initiation factor that binds the
origin of replication, in a preferred embodiment the trans-
acting replication factor is provided by the host cell. In addi-
tion, in one embodiment, the vectors of the invention provide
efficient and effective means for production of antibodies and
Fc fusion proteins, as the vectors contain heavy or light chain
constant regions operably linked to a gene of interest.
Examples of vectors ofthe invention are described in FIGS. 1,
2,and 8 to 25. In addition, sequences of exemplary vectors are
provided in SEQ ID NOs: 1 to 32. FIGS. 1 and 2 (and corre-
sponding SEQ ID NOs: 1 and 2) describe the “open” vector,
i.e., the vector of the invention that does not contain antibody
heavy or light chain constant regions and a gene of interest.
FIGS. 8-25 provides maps of vectors of the invention which
also comprise various murine or human constant regions,
with sites for cloning a gene of interest.

[0083] The vector of the invention comprises at least two
distinct origins of replication, e.g., OriP origin of replication
derived from Epstein-Barr virus (EBV) and an SV40 origin of
replication. The origin of replication may be derived from a
DNA virus, more preferably from a DNA virus that allows for
episomal replication, including origins of replication derived
from, for example, Epstein-Barr virus, Herpes simplex virus,
Herpesvirus Saimiri, Murine Gammaherpesvirus 68, Human
Cytomegalovirus, Mouse Cytomegalovirus, Pseudorabiesvi-
rus, Simian Virus 40, Polyoma virus, human BK virus,
Bovine Papilloma virus, and Adeno-associated virus.

[0084] Inoneembodiment, the origin of replication is from
Epstein-Barr virus, e.g., oriP, or functional parts thereof (ex-
amples of Epstein-Barr functional origins are described in
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Aiyar et al. (1998) EMBO Journal, 17:6394). The Epstein-
Barr virus origin of replication (OriP) is composed of 2 main
elements and multiple cis-acting elements that facilitate DNA
synthesis by the cell and a viral maintenance element. The
first of the two main elements contains a family of repeats
(FR), which comprise the EBNA binding sites (shown in
FIGS. 1 and 2). EBNA is the replication initiation factor that
initiates replication of the vector via OriP (see Genbank
accession number VO1555 (gi:94734074) for EBNA
sequence). The second element contained in OriP contains a
so called dyad symmetry (DS) and its function is to serve as
an origin recognition element. Generally, the DS and FR
elements are spaced by several base pairs, typically 1000 bp.
The relative orientation of OriP, and in particular of DS and
FR, can be altered without affecting OriP function. The ori-
entation of OriP, and in particular of DS and FR, relative to the
other elements positioned on the expression vectors of the
invention, can be altered without affecting OriP function. In a
preferred embodiment of the invention, wherein the origin of
replication is an Epstein-Barr virus origin of replication
(OriP), and wherein the OriP comprises a family of repeats
(FR) and a dyad symmetry (DS), the consecutive order is such
that the DS element is between the gene of interest and the FR
element. In one embodiment, the vector of the invention
comprises an OriP (Epstein-Barr virus) origin of replication
comprising nucleotides 1795 to 3545 of SEQ ID NO: 1, or
sequences 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%
identical thereto.

[0085] In another embodiment, the vector comprises an
SV40 origin of replication. The SV40 (Simian Virus 40)
origin of replication (described, for examp-le, in FIGS. 1 and
2 as “SV40 Ori”) requires a single viral protein, the large
T-antigen, for initiation of replication of the vector via this
origin. The SV40 origin of replication may be used in episo-
mal vectors to replicate and maintain said vector (see Calos
(1996) Trends Genetics 12: 462; Harrison et al. (1994) J Virol
68:1913; Cooper et al. (1997) PNAS 94:6450; and Ascenzi-
ono et al. (1997) Cancer Lett 118:135). In one embodiment,
the vector of the invention comprises an SV40 origin of
replication comprising nucleotides 5834 to 6140 of SEQ ID
NO: 1, or sequences 80%, 85%, 90%, 95%, 96%, 97%, 98%,
or 99% identical thereto.

[0086] Functional variants of origins of replication
describe herein are also encompassed in the meaning of ori-
gin of replication according to the present application.

[0087] Inaddition to the episomal origins of replication, the
vector of the invention may also have an origin of replication
for replicating the vector in bacteria. An example, as shown in
FIGS. 1 and 2 and not meant to be limiting, is the pMB1 ori,
which functions in E. coli.

[0088] The vector of the invention may also include a
selectable marker. The selection marker may facilitate the
cloning and amplification of the vector sequences in prokary-
otic and eukaryotic organisms. In certain embodiments, the
selection marker will confer resistance to a compound or class
of compounds, such as an antibiotic. An exemplary selection
marker that can be used with the nucleic acid molecules and
expression systems of the present invention is one that confers
resistance to puromycin. Alternatively, selection markers
may be used that confer resistance to hygromycin, gpt, neo-
mycin, zeocin, ouabain, blasticidin, kanamycin, geneticin,
gentamicin, ampicillin, tetracycline, streptomycin, spectino-
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mycin, nalidixic acid, rifampicin, chloramphenicol, zeocin or
bleomycin, or markers such as DHRF, hisD, trpB, or
glutamine synthetase.

[0089] Also included in the vector of the invention are
regulatory elements that are necessary for transcription and
translation of the gene of interest (as well as the selectable
marker), into proteins. The transcriptional regulatory ele-
ments normally comprise a promoter 5' of the gene sequence
to be expressed, transcriptional initiation and termination
sites, and polyadenylation signal sequence. The term “tran-
scriptional initiation site” refers to the nucleic acid in the
construct corresponding to the first nucleic acid incorporated
into the primary transcript, i.e., the mRNA precursor; the
transcriptional initiation site may overlap with the promoter
sequences. The term “transcriptional termination site” refers
to a nucleotide sequence normally represented at the 3' end of
a gene of interest or the stretch of sequences to be transcribed,
that causes RNA polymerase to terminate transcription. The
polyadenylation signal sequence, or poly-A addition signal
provides the signal for the cleavage at a specific site at the 3'
end of eukaryotic mRNA and the post-transcriptional addi-
tion in the nucleus of a sequence of about 100-200 adenine
nucleotides (polyA tail) to the cleaved 3' end. The polyade-
nylation signal sequence includes the sequence AATAAA
located at about 10-30 nucleotides upstream from the site of
cleavage, plus a downstream sequence.

[0090] A regulatory element that may be included in the
vector of the invention is a promoter. The promoter can be
constitutive or inducible. An enhancer (i.e., a cis-acting DNA
element that acts on a promoter to increase transcription) may
be necessary to function in conjunction with the promoter to
increase the level of expression obtained with a promoter
alone, and may be included as a transcriptional regulatory
element. Often, the polynucleotide segment containing the
promoter will include the enhancer sequences as well (e.g.,
CMV IE P/E; SV40 P/E; MPSV P/E). Splice signals may be
included where necessary to obtain spliced transcripts. To
produce a secreted polypeptide, the selected sequence will
generally include a signal sequence encoding a leader peptide
that directs the newly synthesized polypeptide to and through
the ER membrane where the polypeptide can be routed for
secretion. The leader peptide is often but not universally at the
amino terminus of a secreted protein and is cleaved off by
signal peptidases after the protein crosses the ER membrane.
The selected sequence will generally, but not necessarily,
include its own signal sequence. Where the native signal
sequence is absent, a heterologous signal sequence can be
fused to the selected sequence. Numerous signal sequences
are known in the art and available from sequence databases
such as GenBank and EMBL. Translational regulatory ele-
ments include a translational initiation site (AUG), stop
codon and poly A signal for each individual polypeptide to be
expressed. An internal ribosome entry site (IRES) is included
in some constructs.

[0091] Promoters for use in the present invention include
viral, mammalian and yeast promoters, e.g., murine beta
globin promoter, ubiquitin promoter, polyoma promoter,
mammalian cytomegalovirus (CMV) promoter, yeast alcohol
oxidase, phosphoglycerokinase promoter, lactose inducible
promoters, galactosidase promoter, adeno-associated viral
promoter, poxvirus promoter, retroviral promoters, rous sar-
coma virus promoter, adenovirus promoters, SV40 promoter,
hydroxymethylglutaryl coenzyme A promoter, thymidine
kinase promoter, HSR poxvirus promoters, adenovirus type 2
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MPC late promoter, alpha-antrypsin promoter, fox IX pro-
moter, immunoglobulin promoter, CFTR surfactant pro-
moter, albumin promoter and transferrin promoter. A pro-
moter selected for use with nucleic acids and expression
vectors of the invention can provide for (1) high levels of
expression, e.g., in driving expression of the gene of interest,
or (2) decreased levels of expression (after weakening by
modification), e.g., in driving expression of the selectable
marker gene. Preferably, the promoter driving the gene of
interest is a strong promoter, e.g., ubiquitin, CMV, EF-1cc and
SR alpha promoters, to increase expression and promote cor-
rect splicing of the product of interest.

[0092] In one embodiment, the vector of the invention
includes a CMV promoter to drive expression of the gene of
interest. Use of the CMV promoter is described in U.S. Pat.
Nos. 5,385,839 and 5,849,522, incorporated by reference
herein. In one embodiment, the CMV promoter used in the
vector of the invention is operably linked to the gene of
interest and nucleotides 1 to 608 of SEQ ID NO: 1. Also
included in the scope of the invention are CMV promoter
sequences that are 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
99% identical to nucleotides 1 to 608 of SEQ ID NO: 1.
[0093] Another promoter that may be used in the vector of
the invention is a promoter from elongation-factor-1a (EF-
la), e.g., human EF-1a. The sequence for the human EF-1a
promoter can be found at GenBank Accession No.
NM__ 001402 (gi:83367078). In one embodiment, the vector
of the invention comprises nucleotides 76 to 1267 of SEQ ID
NO: 2. Also included in the scope of the invention are EF-1a
promoter sequences that are 80%, 85%, 90%, 95%, 96%,
97%., 98%, or 99% identical to nucleotides 1 to 608 of SEQ ID
NO: 1.

[0094] In one embodiment, the vector comprises a Swal
restriction site for cloning purposes.

[0095] Typically, genes (e.g., selectable markers and GOIs)
are sandwiched between a promoter and a polyadenylation
site. The poly A sequence used can be from the gene of
interest (i.e., the native poly A sequence can be used) or a
heterologous poly A sequence can be used (i.e., from a gene
different from the GOI), e.g., BGH polyA and SV40 polyA.
An mRNA is transcribed from the promoters and stabilized
by the polyadenylation signals located 3' to the coding
regions. Poly A signals are well-known in the art, and can be
selected based on suitability for use with the vectors and host
cells employed in the present invention. Examples of poly A
signals that can be used include human BGH poly A, SV40
poly A, human beta actin polyA, rabbit beta globin polyA,
and immunoglobulin kappa polyA.

[0096] The vector of the invention includes a gene of inter-
est, which the vector as a means for expressing in cell culture.
The gene of interest may encode a functional nucleic acid
molecule (e.g., an RNA, such as an antisense RNA molecule)
or, more typically, encodes a peptide, polypeptide or protein
for which increased production is desired. Vectors of the
invention can have a gene of interest, inserted at an insertion
site such that the gene of interest is operably linked to a
regulatory nucleic acid sequence that allows expression of the
gene of interest. In one embodiment, the vectors of the inven-
tion can be used to express essentially any gene of interest,
particularly genes encoding recombinant proteins having
therapeutically useful activity or other commercially relevant
applications.

[0097] Non-limiting examples of genes of interest include
hormones, chemokines, cytokines, lymphokines, antibodies,
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receptors, adhesion molecules, and enzymes. A non-exhaus-
tive list of desired products includes, e.g., human growth
hormone, bovine growth hormone, parathyroid hormone,
thyroid stimulating hormone, follicle stimulating hormone
growth, luteinizing hormone; hormone releasing factor; lipo-
proteins; alpha-1-antitrypsin; insulin A-chain; insulin
B-chain; proinsulin; calcitonin; glucagon; molecules such as
renin; clotting factors such as factor VIIIC, factor IX, tissue
factor, and von Willebrands factor; anti-clotting factors such
as Protein C, atrial natriuretic factor, lung surfactant; a plas-
minogen activator, such as urokinase or human urine or tis-
sue-type plasminogen activator (t-PA); bombesin; thrombin;
hemopoietic growth factor; tumor necrosis factor-alpha and
-beta; enkephalinase; RANTES (regulated on activation nor-
mally T-cell expressed and secreted); human macrophage
inflammatory protein (MIP-1-alpha); a serum albumin such
as human serum albumin; mullerian-inhibiting substance;
relaxin A- or B-chain; prorelaxin; mouse gonadotropin-asso-
ciated peptide; DNase; inhibin; activin; receptors for hor-
mones or growth factors; integrin; protein A or D; rheumatoid
factors; a neurotrophic factor such as bone-derived neu-
rotrophic factor (BDNF), neurotrophin-3, -4, -5, or -6 (NT-3,
NT-4, NT-5, or NT-6), growth factors including vascular
endothelial growth factor (VEGF), nerve growth factor such
as NGF-.beta.; platelet-derived growth factor (PDGF); fibro-
blast growth factor such as aFGF, bFGF, FGF-4, FGF-5,
FGF-6; epidermal growth factor (EGF); transforming growth
factor (TGF) such as TGF-alpha and TGF-beta, including
TGF-p1, TGF-p2, TGF-p3, TGF-B4, or TGF-pS5; insulin-like
growth factor-1 and -II (IGF-I and IGF-II); des(1-3)-IGF-I
(brain IGF-1), insulin-like growth factor binding proteins;
CD proteins such as CD-3, CD-4, CD-8, and CD-19; eryth-
ropoietin; osteoinductive factors; immunotoxins; a bone mor-
phogenetic protein (BMP); an interferon such as interferon-
alpha, -beta, and -gamma; colony stimulating factors (CSFs),
e.g., M-CSF, GM-CSF, and G-CSF; interleukins (ILs), e.g.,
1L-1to IL.-33; superoxide dismutase; T-cell receptors; surface
membrane proteins, e.g., HER2; decay accelerating factor;
viral antigen such as, for example, a portion of the AIDS
envelope; transport proteins; homing receptors; addressins;
receptors for growth factors, cytokines, chemokines, and
lymphokines; regulatory proteins; antibodies; chimeric pro-
teins such as immunoadhesins and fragments of any of the
above-listed polypeptides. Examples of bacterial polypep-
tides or proteins include, e.g., alkaline phosphatase and
.beta.-lactamase.

[0098] In one aspect of the invention, the vector comprises
anantibody heavy or light chain region that is operably linked
to the insertion site. Examples of vectors comprising two
episomal origins of replication and a light or heavy chain
constant region of an antibody, can be found in SEQ ID NOs:
3-32.

[0099] One embodiment of the invention includes vectors
that can be used to express a complete antibody, i.e., a variable
region linked to the constant region for either the heavy or
light chain. Thus, the gene of interest may encode an antibody
heavy chain or light chain variable region, which can be of
any antibody type, e.g., murine, chimeric, humanized, and
human. A gene of interest encoding a heavy chain or light
chain variable region may include the full length variable
region, or alternatively, may encode only a fragment of the
heavy chain or light chain, e.g., the antigen binding portion
region. In one embodiment, the gene of interest encodes a
murine or human antibody variable region. In such an
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instance, the constant region may be matched to the species of
the variable region (SEQ ID NOs: 3-8, 27 and 28 encode
murine constant regions, while SEQ ID NOs: 9-26 and 29-32
encode human constant regions).

[0100] In one embodiment, the vector of the invention
includes a nucleic acid sequence encoding an antibody heavy
constant region having certain isotype and/or allotype char-
acteristics. The heavy chain constant region may, for
example, be a gamma isotype (IgG), such as gamma 1,
gamma 2, gamma 3, or gamma 4. In one embodiment, the
heavy chain gamma 1 constant region is a certain allotype,
including, but not limited to, allotypes z, a and z, non-a. The
z, a, allotype is also known as G1m17 and G1m1 allotypes,
and corresponds to IGHG1 with Lys at position 214 (within
CHLI), Asp at 356 (CH3), and Leu at 358 (CH3) (numbering
according to the EU number system). The z, non-a allotype,
also known as G1m17, and nG1m1 allotypes, corresponds to
IGHGI1 with Lys at position 214 (within CH1), Glu at 356
(CH3), and Met at 358 (CH3) (numbering according to the
EU number system).

[0101] In another embodiment, the heavy chain gamma 2
constant region (hc(G2) is a certain allotype, including, but not
limited to, n— or n+. The n+ allotype of hc(G2, also known as
G2m (n) or G2m (23), corresponds to IGHG2 with Thr at
position 189 in CH1 and Met at position 282 (numbering
according to the EU number system). The n- allotype of
hcG2, also known as G2m (n-), corresponds to IGHG2 with
Pro atposition 189 in CH1 and Val at position 282 (numbering
according to the EU number system). Additional details of the
n+ and n- allotypes are described in Hougs et al. (2001)
Immunogenetics 52:242 and Brusco et al. (1995) Immunoge-
netics 42:414.

[0102] In other embodiments, the heavy chain constant
region may be an IgM, IgA (IgAl or IgA2), IgD, or IgE
isotype.

[0103] Inoneembodiment, the heavy chain constant region
may have the following human isotype and allotype charac-
teristics: gamma 1, z, a; gamma 1, 7, non-a; gamma 2, n+;
gamma 2, n—; or gamma 4. In one embodiment, the isotype/
allotype gamma 1, 7, non-a may include a mutation at position
234 of the heavy chain constant region. In a further embodi-
ment, the isotype/allotype gamma 1, z, non-a may include
mutations at position 234 and 235 or 234 and 237 of the heavy
chain constant region. Examples of such vectors are provided
in FIGS. 8 to 25.

[0104] In another example, the light chain constant region
encoded in the vector of the invention may comprise a kappa
isotype or lambda isotype.

[0105] The constant regions encoded by the vector of the
invention are not limited to human, but may instead include
murine or other species of constant regions. In one embodi-
ment, the expression vector of the invention comprises a
nucleic acid encoding a heavy chain constant region that is
either a murine gamma 1 isotype or a murine gamma 2a
isotype, or a light chain constant region that is a murine kappa
isotype.

[0106] Two vectors of the invention, pHybC and pHybE,
are empty vectors in that these vectors do not contain constant
regions, and may be used for cloning genes of interest.
Descriptions of pHybC and pHybE are provided below, and
maps of these vectors can be found in FIGS. 1 and 2.
pHybC

[0107] The pHybC vector (empty) contains two viral ori-
gins of replication, such that the vector may be replicated in
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different cell lines. pHybC contains the following elements:
an SV40 origin of replication (“SV40 Ori”), which allows for
vector plasmid replication in cells expressing the large T
antigen protein of SV40 (e.g., a COS7 cell); a CMV promoter
(“pCMV™) operably linked to the insertion site for a gene of
interest; a Tripartite leader sequence (TPL); a splice donor
site (SD); an Adenovirus major late enhancer element (enh
MLP); a splice acceptor site (SA); an open reading frame
(ORF) region for a gene of interest followed by a poly A
signal (pA); a dyad symmetry element (DS); an Epstein Barr
virus-derived eukaryotic origin of replication (OriP), which
permits replication of the vector plasmid in cells expressing
the viral EBNA-1 protein (e.g., HEK-293-6E cells); a repeat
region (FR); an ampicillin resistance marker (AmpR); and a
bacterial origin of replication (pMB1ori). The pHybC vector
utilizes the pCMV promoter, one of the strongest promoter
elements available. A vector map of pHybC (empty) is
described in FIG. 1. The nucleic acid sequence of the pHybC
vector is set forth in SEQ ID NO:1.

pHybE

[0108] The pHybE vector (empty) contains two origins of
replication, such that the vector may be replicated in different
cell lines. pHybE contains the following elements: an SV40
origin of replication (“SV40 Ori”), which allows for vector
plasmid replication in cells expressing the large T antigen
protein of SV40 (e.g., a COS7 cell); an EF-1a eukaryotic
promoter operably linked to the insertion site for a gene of
interest; an open reading frame (ORF) region for a gene of
interest followed by a poly A signal (pA); a dyad symmetry
element (DS); an Epstein Barr virus-derived eukaryotic ori-
gin of replication (OriP); a repeat region (FR); an ampicillin
resistance marker (AmpR); and a bacterial origin of replica-
tion (pMB1lori) A vector map of pHybE (empty) is described
in FIG. 2. pHybE is distinguished from pHybC in that it
pHybE contains an EF-1a promoter operably linked to the
insertion site for the gene or interest, while pHybC contains a
CMYV promoter. The nucleic acid sequence of the pHybE
vector is set forth in SEQ ID NO:2.

[0109] The below-mentioned vectors are based on either
pHybE or pHybC, and additionally contain immunoglobulin
heavy or light chain constant regions. As with pHybE and
pHybC, the following vectors have cloning sites that may be
used for the insertion of a gene of interest, e.g., a coding
sequence of a immunoglobin variable region, or an antigen
binding portion thereof. In each instance, the cloning site for
the gene of interest is adjacent to the coding sequence of a
constant region contained within the vector. Thus, the vectors
below may be used to express antibody light or heavy chains
containing a particular constant region and a particular vari-
able region. As with pHybC and pHybE, each of the below-
mentioned vectors of the invention contain multiple origins of
replication, such that the antibody light or heavy chain may be
expressed in different cell lines using the same vector.
Descriptions of additional vectors of the invention are
described below (see also vector maps provided in FIGS. 8 to
25). It should be noted that pHyb vectors described as version
1 (V1) have an additional Swa I site upstream of the Srf |
restriction site, whereas pHyb vectors described as version 2
(V2) do not have the additional Swa I site.

Vectors of the Invention Comprising Murine Constant
Regions pHybC-mCg2a Vector pHybC-mCg2a is based on
the pHybC vector (thus contains all of the elements described
above for pHybC). This vector also comprises the murine
immunoglobulin coding sequence for the gamma 2a heavy
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chain constant region. Thus, in one embodiment, the pHybC-
mCg2a vector may be used to express an antibody heavy
chain comprising an immunoglobulin heavy chain variable
region (or portion thereof) and a murine gamma 2 heavy chain
constant region. Alternatively, pHybC-mCg2 may be used to
express a gene of interest fused to a gamma 2 heavy chain
constant region, e.g, an Fc fusion protein. FIG. 8 shows a map
of the pHybC-mBR3-mCg2a which comprises the coding
sequence for the extracellular domain (ECD) of the murine
BR3 protein as the gene of interest. The nucleic acid sequence
of pHybC-mBR3-mCg2a is set forth in SEQ ID NO:27.

pHybE-mCk

[0110] Vector pHybE-mCk is based on the pHybE vector
(thus contains all of the elements described above for
pHybE). pHybE-mCk also comprises the murine immuno-
globulin coding sequence for the kappa light chain constant
region. Thus, in one embodiment, the pHybE-mCk vector
may be used to express an antibody light chain comprising an
immunoglobulin light chain variable region and a murine
kappa light chain constant region. Alternatively, pHybE-mCk
may be used to express a gene of interest fused to a murine
kappa light chain constant region. A vector map of pHybE-
mCk V2 is provided in FIG. 25. The nucleic acid sequence of
pHybE-mCk V1 is set forth in SEQ ID NO:3 and the nucleic
acid sequence of pHybE-mCk V2 is set forth in SEQ ID
NO:4.

pHybE-mCgl

[0111] pHybE-mCgl is based on the pHybE vector (thus
contains all of'the elements described above for pHybE). This
vector also comprises the murine immunoglobulin coding
sequence for the gamma 1 heavy chain constant region. Thus,
in one embodiment, the pHybE-mCg1 vector may be used to
express an antibody heavy chain comprising an immunoglo-
bulin heavy chain variable region and a murine gamma 1
heavy chain constant region. Alternatively, pHybE-mCgl
may be used to express a gene of interest fused to a murine
gamma 1 heavy chain constant region, e.g, an Fc fusion
protein. A vector map of pHybE-mCg1 V2 is provided in FI1G.
21. The nucleic acid sequence of pHybE-mCg1 V1 is set forth
in SEQ ID NO:5 and the nucleic acid sequence of pHybE-
mCgl V2 is set forth in SEQ ID NO:6.

pHybE-mCg2a

[0112] pHybE-mCg2a is based on the pHybE vector (thus
contains all of'the elements described above for pHybE). This
vector also comprises the murine immunoglobulin coding
sequence for the gamma 2a heavy chain constant region.
Thus, in one embodiment, the pHybE-mCg2a vector may be
used to express an antibody heavy chain comprising an
immunoglobulin heavy chain variable region and a murine
gamma 2 heavy chain constant region. Alternatively, pHybE-
mCg2a may be used to express a gene of interest fused to a
gamma 2 heavy chain constant region, e.g, an Fc fusion
protein. A vector map of pHybE-mCg2a V2 is provided in
FIG. 22. The nucleic acid sequence of pHybE-mCg2a V1 is
set forth as SEQ ID NO:7 and the nucleic acid sequence of
pHybE-mCg2a V2 is set forth in SEQ ID NO:8. As an
example of one embodiment of how the pHybE-mCg2a may
be used, FIG. 9 shows a map of pHybE-mBR3-mCg2a. The
vector described in FIG. 9 contains the coding sequence for
the extracellular domain (ECD) of the murine BR3 protein.
The nucleic acid sequence of pHybE-mBR3-mCg2a is set
forth in SEQ ID NO:28.
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Vectors of the Invention Comprising Human Constant
Regions

[0113] pHybC-E7-hCk

[0114] pHybC-E7-hCk is based on the pHybC vector (thus
contains all of the elements described above for pHybC). This
vector also comprises the human immunoglobulin coding
sequence for the kappa light chain constant region. In addi-
tion, pHybC-E7-hCk contains the coding sequence of the
light chain variable region of adalimumab (also referred to as
“E7”). A vector map of pHybC-E7-hCk is provided in FIG.
10, and the nucleic acid sequence of pHybC-E7-hCk is set
forth in SEQ ID NO:29.

pHybC-D2-hCgl,z,a

[0115] pHybC-D2-hCgl,z, a is based on the pHybC vector
(thus contains all of the elements described above for
pHybC). This vector also comprises the coding sequence for
the gamma 1,7z,a heavy chain constant region. In addition,
pHybC-D2-hCgl,z,a contains the coding sequence of the
heavy chain variable region of adalimumab (also referred to
as “D2”). A vector map of pHybC-D2-hCgl,z,ais provided in
FIG. 11. The nucleic acid sequence of pHybC-D2-hCgl,z.a is
set forth in SEQ ID NO:30.

pHybE-hCk

[0116] pHybE-hCk is based on the pHybE vector (thus
contains all of'the elements described above for pHybE). This
vector also comprises the human immunoglobulin coding
sequence for the kappa light chain constant region. Thus, for
example, the pHybE-hCk vector may be used to express an
antibody light chain comprising an immunoglobulin variable
light chain region and a human kappa light chain constant
region. Alternatively, pHybE-hCk may be used to express a
gene of interest fused to a kappa light chain constant region.
A vector map of pHybE-hCk V2 is provided in FIG. 23. The
nucleic acid sequence of pHybE-hCk V1 is set forth in SEQ
ID NO:9 and the nucleic acid sequence of pHybE-hCk V2 is
set forth in SEQ ID NO:10. A vector map of pHybE-E7-hCk
is also provided in FIG. 13. In addition to all of the elements
of the pHybE-hCk vector described above, pHybE-E7-hCk
contains the coding sequence of the light chain variable
region of adalimumab (also referred to as “E7”). The nucleic
acid sequence of pHybE-E7-hCk is set forth in SEQ ID
NO:32.

pHybE-hC1

[0117] pHybE-hClis based on the pHybE vector (thus con-
tains all of the elements described above for pHybE). This
vector also comprises the human immunoglobulin coding
sequence for the lambda light chain constant region. Thus, in
one embodiment, the pHybE-hCl vector may be used to
express an antibody light chain comprising an immunoglo-
bulin variable light chain region and a human lambda light
chain constant region. Alternatively, pHybE-hCl may be used
to express a gene of interest fused to a lambda light chain
constant region. A vector map of pHybE-hC1 V2 is provided
in FIG. 24. The nucleic acid sequence of pHybE-hC1 V1 is set
forth in SEQ ID NO:11 and the nucleic acid sequence of
pHybE-hC1 V2 is set forth in SEQ ID NO:12.
pHybE-hCgl,z,a

[0118] pHybE-hCgl,z,ais based onthe pHybE vector (thus
contains all of'the elements described above for pHybE). This
vector also comprises human immunoglobulin coding
sequence for the gamma 1,7,a heavy chain constant region.
Thus, in one embodiment, the pHybE-hCgl,z,a vector may
be used to express an antibody heavy chain comprising an
immunoglobulin variable heavy chain region and a human
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gamma 1,z,a heavy chain constant region. Alternatively,
pHybE-hCgl,z,.a may be used to express a gene of interest
fused to a gamma 1,z,a heavy chain constant region, e.g, an Fc
fusion protein. A vector map of pHybE-hCgl,z,a is provided
in FIG. 14. The nucleic acid sequence of pHybE-hCgl,z,a V1
is set forth in SEQ ID NO: 13 and the nucleic acid sequence of
pHybE-hCgl,z,a V2 is set forth in SEQ ID NO:14. A vector
map for pHybE-D2-hCgl,z,a is provided in FIG. 12. In addi-
tion to the elements of pHybE-hCgl,z,a described above,
pHybE-D2-hCgl,z,a contains the coding sequence of the
heavy chain variable region of adalimumab (also referred to
as “D2”). The nucleic acid sequence of pHybE-D2-hCgl,z.a
is set forth in SEQ ID NO:31.

pHybE-hCgl,z,non-a

[0119] pHybE-hCgl,znon-ais based on the pHybE vector
(thus contains all of the elements described above for
pHybE). This vector also comprises human immunoglobulin
coding sequence for the gamma 1,z,non-a heavy chain con-
stant region. Thus, in one embodiment, the pHybE-hCgl,z,
non-a vector may be used to express an antibody heavy chain
comprising an immunoglobulin variable heavy chain region
and a human gamma 1,z,non-a heavy chain constant region.
Alternatively, pHybE-hCg1,z.non-a may be used to express a
gene of interest fused to a gamma 1,z,non-a heavy chain
constant region, e.g, an Fc fusion protein. A vector map of
pHybE-hCgl,z.non-a V2 is provided in FIG. 15. The nucleic
acid sequence of pHybE-hCg1,z,non-a V1 is set forth in SEQ
ID NO:15 and the nucleic acid sequence of pHybE-hCgl,z,
non-a V2 is set forth in SEQ ID NO:16.
pHybE-hCgl,z.non-a,mut(234,235)

[0120] pHybE-hCgl,z,non-a,mut(234,235) is based on the
pHybE vector (thus contains all of the elements described
above for pHybE). This vector also comprises human immu-
noglobulin coding sequence for the gamma 1,z,non-a,mut
(234,235) heavy chain constant region. Thus, in one embodi-
ment, the pHybE-hCgl,z,non-a,mut(234,235) vector may be
used to express an antibody heavy chain comprising an
immunoglobulin variable heavy chain region and a human
gamma 1,7, non-a,mut(234,235) heavy chain constant region.
Alternatively, pHybE-hCgl,z,non-a,mut(234,235) may be
used to express a gene of interest fused to a gamma 1,z,non-
a,mut(234,235) heavy chain constant region, e.g, an Fc fusion
protein. A vector map of pHybE-hCg1,z.non-a,mut(234,235)
V2 is provided in FIG. 16. The nucleic acid sequence of
pHybE-hCgl,z,non-a,mut(234,235) V1 is set forth in SEQ ID
NO:17 and the nucleic acid sequence of pHybE-hCg1,z,non-
a,mut(234,235) V2 is set forth in SEQ ID NO:18.

pHybE-hCgl,z.non-a,mut(234,237)

[0121] pHybE-hCgl,z,non-a,mut(234,237) is based on the
pHybE vector (thus contains all of the elements described
above for pHybE). This vector also comprises human immu-
noglobulin coding sequence for the gamma 1,z,non-a,mut
(234,237) heavy chain constant region. Thus, in one embodi-
ment, the pHybE-hCgl,z,non-a,mut(234,237) vector may be
used to express an antibody heavy chain comprising an
immunoglobulin variable heavy chain region and a human
gamma 1,7, non-a,mut(234,237) heavy chain constant region.
Alternatively, pHybE-hCgl,z,non-a,mut(234,237) may be
used to express a gene of interest fused to a gamma 1,z,non-
a,mut(234,237) heavy chain constant region, e.g, an Fc fusion
protein. A vector map of pHybE-hCg1,z.non-a,mut(234,237)
V2 is provided in FIG. 17. The nucleic acid sequence of
pHybE-hCgl,z.non-a,mut(234,237) V1 is set forth in SEQ ID
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NO:19 and the nucleic acid sequence of pHybE-hCgl,z,non-
a,mut(234,237) V2 is set forth in SEQ ID NO:20.
pHybE-hCg2.n-

[0122] pHybE-hCg2.n-is based onthe pHybE vector (thus
contains all of'the elements described above for pHybE). This
vector also comprises the human immunoglobulin coding
sequence for the gamma 2,n- heavy chain constant region.
Thus, in one embodiment, the pHybE-hCg2,n- vector may be
used to express an antibody heavy chain comprising an
immunoglobulin variable heavy chain region and a human
gamma 2.,n- heavy chain constant region. Alternatively,
pHybE-hCg2,n- may be used to express a gene of interest
fused to a gamma 2,n— heavy chain constant region, e.g, an Fc
fusion protein. A vector map of pHybE-hCg2,n— V2 is pro-
vided in FIG. 19. The nucleic acid sequence of pHybE-hCg2,
n- V1 is set forth in SEQ ID NO:21 and the nucleic acid
sequence of pHybE-hCg2.n- V2 is set forth in SEQ ID
NO:22.

pHybE-hCg2.n+

[0123] pHybE-hCg2 n+ is based onthe pHybE vector (thus
contains all of'the elements described above for pHybE). This
vector also comprises the human immunoglobulin coding
sequence for the gamma 2,n+ heavy chain constant region.
Thus, in one embodiment, the pHybE-hCg2.n+ vector may be
used to express an antibody heavy chain comprising an
immunoglobulin variable heavy chain region and a human
gamma 2.n+ heavy chain constant region. Alternatively,
pHybE-hCg2,n+ may be used to express a gene of interest
fused to a gamma 2,n+ heavy chain constant region, e.g, an Fc
fusion protein. A vector map of pHybE-hCg2.n+ is provided
in FIG. 18. The nucleic acid sequence of pHybE-hCg2,n+ V1
is set forth in SEQ ID NO:23 and the nucleic acid sequence of
pHybE-hCg2.n+ V2 is set forth in SEQ ID NO:24.
pHybE-hCg4

[0124] pHybE-hCg4 is based on the pHybE vector (thus
contains all of'the elements described above for pHybE). This
vector also comprises the human immunoglobulin coding
sequence for the gamma4 heavy chain constant region. Thus,
in one embodiment, the pHybE-hCg4 vector may be used to
express an antibody heavy chain comprising an immunoglo-
bulin variable heavy chain region and a human gamma4
heavy chain constant region. Alternatively, pHybE-hCg4 may
be used to express a gene of interest fused to a gammad heavy
chain constant region, e.g, an Fc fusion protein. A vector map
of pHybE-hCg4 is provided in FIG. 20. The nucleic acid
sequence of pHybE-hCg4 V1 is set forth in SEQ ID NO:25
and the nucleic acid sequence of pHybE-hCg4 V2 is set forth
in SEQ ID NO:26.

[0125] Sequences of the vectors of the invention are pro-
vided in SEQ ID NOs: 1-32. In one embodiment, the vector of
the invention comprises a sequence set forth in any one of
SEQ ID NOs: 1-32 or sequences that are at least 80%, at least
85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98% or at least 99% identical thereto.

[0126] The invention can be used in the production of
human and/or humanized antibodies that immunospecifically
recognize specific cellular targets, e.g., any of the aforemen-
tioned proteins, the human EGF receptor, the her-2/neu anti-
gen, the CEA antigen, Prostate Specific Membrane Antigen
(PSMA), CDS, CDl11a, CDI18, NGF, CD20, CD45, CD52,
Ep-cam, other cancer cell surface molecules, TNF-alpha,
TGF-b1, VEGF, other cytokines, alpha 4 beta 7 integrin, IgEs,
viral proteins (for example, cytomegalovirus). Examples of
antibodies that can be produced using the compositions and
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methods of the invention include, but are not limited to, an
anti-TNFa antibody, an anti-I[.-12 antibody, an anti-I[.-18
antibody, and an anti-EPO receptor (EPO-R) antibody. In one
embodiment, the anti-TNFa antibody is a fully human anti-
TNFa antibody, e.g, adalimumab/D2E7 (see U.S. Pat. No.
6,090,382, incorporated by reference herein; Humira®;
Abbott Laboratories). In one embodiment, the anti-I[.-12
antibody is a fully human, anti-1L.-12 antibody, e.g, ABT-874
(Abbott Laboratories; see U.S. Pat. No. 6,914,128, incorpo-
rated by reference herein). In one embodiment, the anti-IL.-18
antibody is a fully human I.-18 antibody (e.g., ABT-325),
e.g. see also antibodies described in US20050147610 Al,
incorporated by reference herein. In one embodiment, the
anti-EPO/R (also referred to as ABT-007) antibody is a fully
human antibody, like that described in US Patent Publication
No. US 20060018902 A1, hereby incorporated by reference.

[0127] Inaddition, the constant regions encoded in the vec-
tor may also be used to operably link a constant region, e.g, an
Fc domain, to a protein to form a fusion protein, e.g., an
Fe-fusion protein. Thus, another example of the type of pro-
tein that may be produced using the methods and composi-
tions of the invention include fusion proteins. Examples of
such fusion proteins include proteins expressed as a fusion
with a portion of an immunoglobulin molecule, proteins
expressed as fusion proteins with a zipper moiety, and novel
polytunctional proteins such as a fusion proteins of a cytokine
and a growth factor (i.e., GM-CSF and IL.-3, MGF and IL.-3).
WO 93/08207 and WO 96/40918 describe the preparation of
various soluble oligomeric forms of a molecule referred to as
CD40L, including an immunoglobulin fusion protein and a
zipper fusion protein, respectively; the techniques discussed
therein are applicable to other proteins. Another fusion pro-
tein is a recombinant TNFR:Fc, also known as entanercept.
Entanercept (or Enbrel®; Amgen/Wyeth) is a dimer of two
molecules of the extracellular portion of the p75 TNF alpha
receptor, each molecule consisting of a 235 amino acid
TNFR-derived polypeptide that is fused to a 232 amino acid
Fc portion of human IgG1l. In fact, any molecule can be
expressed as a fusion protein including, but not limited to, the
extracellular domain of a cellular receptor molecule, an
enzyme, a hormone, a cytokine, a portion of an immunoglo-
bulin molecule, a zipper domain, and an epitope.

[0128] Techniques for determining nucleic acid and amino
acid “sequence identity” also are known in the art. Typically,
such techniques include determining the nucleotide sequence
of the mRNA for a gene and/or determining the amino acid
sequence encoded thereby, and comparing these sequences to
a second nucleotide or amino acid sequence. In general,
“identity” refers to an exact nucleotide-to-nucleotide or
amino acid-to-amino acid correspondence of two polynucle-
otides or polypeptide sequences, respectively. Two or more
sequences (polynucleotide or amino acid) can be compared
by determining their “percent identity.” The percent identity
of two sequences, whether nucleic acid or amino acid
sequences, is the number of exact matches between two
aligned sequences divided by the length of the shorter
sequences and multiplied by 100. An approximate alignment
for nucleic acid sequences is provided by the local homology
algorithm of Smith and Waterman, Advances in Applied
Mathematics 2:482-489 (1981). This algorithm can be
applied to amino acid sequences by using the scoring matrix
developed by Dayhoff, Atlas of Protein Sequences and Struc-
ture, M. O. Dayhoff ed., 5 suppl. 3:353-358, National Bio-
medical Research Foundation, Washington, D.C., USA, and
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normalized by Gribskov, Nucl. Acids Res. 14(6):6745-6763
(1986). An exemplary implementation of this algorithm to
determine percent identity of a sequence is provided by the
Genetics Computer Group (Madison, Wis.) in the “BestFit”
utility application. The default parameters for this method are
described in the Wisconsin Sequence Analysis Package Pro-
gram Manual, Version 8 (1995) (available from Genetics
Computer Group, Madison, Wis.). A preferred method of
establishing percent identity in the context of the present
invention is to use the MPSRCH package of programs copy-
righted by the University of Edinburgh, developed by John F.
Collins and Shane S. Sturrok, and distributed by IntelliGe-
netics, Inc. (Mountain View, Calif.). From this suite of pack-
ages the Smith-Waternan algorithm can be employed where
default parameters are used for the scoring table (for example,
gap open penalty of 12, gap extension penalty of one, and a
gap of six). From the data generated the “Match” value
reflects “sequence identity.” Other suitable programs for cal-
culating the percent identity or similarity between sequences
are generally known in the art.

[0129] Two nucleic acid fragments are considered to
“selectively hybridize” as described herein. The degree of
sequence identity between two nucleic acid molecules affects
the efficiency and strength of hybridization events between
such molecules. A partially identical nucleic acid sequence
will at least partially inhibit a completely identical sequence
from hybridizing to a target molecule. Inhibition of hybrid-
ization of the completely identical sequence can be assessed
using hybridization assays that are well known in the art (e.g.,
Southern blot, Northern blot, solution hybridization, or the
like, see Sambrook et al., 1989, Molecular Cloning: A Labo-
ratory Manual, Cold Spring Harbor Laboratories, New York;
or Ausubel et al. (Eds.), Current Protocols In Molecular Biol-
ogy, John Wiley & Sons, Inc., New York (1997)). Such assays
can be conducted using varying degrees of selectivity, for
example, using conditions varying from low to high strin-
gency. If conditions of low stringency are employed, the
absence of non-specific binding can be assessed using a sec-
ondary probe that lacks even a partial degree of sequence
identity (for example, a probe having less than about 30%
sequence identity with the target molecule), such that, in the
absence of non-specific binding events, the secondary probe
will not hybridize to the target.

[0130] When utilizing a hybridization-based detection sys-
tem, a nucleic acid probe is chosen that is complementary to
atarget nucleic acid sequence, and then by selection of appro-
priate conditions the probe and the target sequence “selec-
tively hybridize,” or bind, to each other to form a hybrid
molecule. A nucleic acid molecule that is capable of hybrid-
izing selectively to a target sequence under “moderately strin-
gent” typically hybridizes under conditions that allow detec-
tion of a target nucleic acid sequence of at least about 10-14
nucleotides in length having at least approximately 70%
sequence identity with the sequence of the selected nucleic
acid probe. Stringent hybridization conditions typically allow
detection of target nucleic acid sequences of at least about
10-14 nucleotides in length having a sequence identity of
greater than about 90-95% with the sequence of the selected
nucleic acid probe. Hybridization conditions useful for
probe/target hybridization where the probe and target have a
specific degree of sequence identity, can be determined as is
known in the art (see, for example, Nucleic Acid Hybridiza-
tion: A Practical Approach, editors B. D. Hames and S. J.
Higgins, (1985) Oxford; Washington, D.C.; IRL Press).
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[0131] With respect to stringency conditions for hybridiza-
tion, it is well known in the art that numerous equivalent
conditions can be employed to establish a particular strin-
gency by varying, for example, the following factors: the
length and nature of probe and target sequences, base com-
position of the various sequences, concentrations of salts and
other hybridization solution components, the presence or
absence of blocking agents or detergents in the hybridization
solutions (e.g., formamide, dextran sulfate, and polyethylene
glycol, and sodium dodecyl sulphate), hybridization reaction
temperature and time parameters, as well as, varying wash
conditions. The selection of a particular set of hybridization
conditions is selected following standard methods in the art
(see, for example, see Sambrook, et al., supra or Ausubel et
al., supra). A first polynucleotide is “derived from” second
polynucleotide if it has the same or substantially the same
base pair sequence as a region of the second polynucleotide,
its cDNA, complements thereof, or if it displays sequence
identity as described above. A first polypeptide is “derived
from™ a second polypeptide if it is (i) encoded by a first
polynucleotide derived from a second polynucleotide, or (ii)
displays sequence identity to the second polypeptides as
described above.

[0132] The invention also provides a kit containing one or
more vectors of the invention in a suitable vessel such as a
vial. The expression vectors can contain at least one cloning
site for insertion of a selected sequence of interest, or can have
a specific gene of interest already present in the vector. The
vector an be provided in a dehydrated or lyophilized form, or
in an aqueous solution. The kit can include a buffer for recon-
stituting the dehydrated polynucleotide. Other reagents can
be included in the kit, e.g., reaction buffers, positive and
negative control vectors for comparison. Generally, the kit
will also include instructions for use of the reagents therein.

II1. Uses of Vectors of Invention

[0133] The invention includes methods of expressing pro-
teins using the vectors described herein. Thus, the invention
includes a method of producing a recombinant protein com-
prising introducing the expression vector of the invention into
a mammalian host cell, culturing the mammalian host cell
under suitable conditions so as to express the protein, and
recovering the protein. An advantage of the vector of the
invention is that it provides high protein production using
mammalian cell culture systems.

[0134] Any cell type capable of gene expression via a
nucleic acid or expression vector of the present invention can
be used in the present invention as a host cell. The term “host
cells” refers to cells that have been transformed with a vector
constructed using recombinant DNA techniques.

[0135] Those having ordinary skill in the art can select a
particular host cell line that is best suited for expressing the
GOI and selectable marker gene via a vector of the present
invention. Cells that can be employed in this invention
include mammalian cells and cell lines and cell cultures
derived therefrom. Mammalian cells, e.g., germ cells or
somatic cells, can be derived from mammals, such as mice,
rats, or other rodents, or from primates, such as humans or
monkeys. It shall be understood that primary cell cultures or
immortalized cells can be employed in carrying out the tech-
niques of this invention.

[0136] In particular embodiments, the cell type is mamma-
lian in origin including, but not limited to Chinese hamster
ovary (CHO) (e.g., DG44 and DUXBI11; Urlaub et al., Som.
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Cell Molec. Genet. 12:555, 1986; Haynes et al., Nuc. Acid.
Res. 11:687-706, 1983; Lau et al., Mol. Cell. Biol. 4:1469-
1475, 1984; Methods in Enzymology, 1991, vol. 185, pp
537-566. Academic Press, Inc., San Diego, Calif.), Chinese
hamster fibroblast (e.g., R1610), human cervical carcinoma
(e.g., HELA), monkey kidney line (e.g., CVI and COS),
murine fibroblast (e.g., BALBc/3T3), murine myeloma (P3.
times.63-Ag3.653; NSO; SP2/0), hamster kidney line (e.g.,
HAK), murine L cell (e.g., .-929), human lymphocyte (e.g.,
RAM, human kidney (e.g., 293 and 293T). Host cell lines are
typically commercially available (e.g., from BD Biosciences,
Lexington, Ky.; Promega, Madison, Wis.; Life Technologies,
Gaithersburg, Md.) or from the American Type Culture Col-
lection (ATCC, Manassas, Va.).

[0137] Inapreferred embodiment, the host cell used in the
invention provides in trans the replication initiation factor
corresponding to at least one origin of replication included in
the vector of the invention. For example, if the vector com-
prises two origins of replication corresponding the SV40
origin and the OriP origin, any cell line, preferably mamma-
lian, that expresses either the large T-antigen or the EBNA
protein can be used. In one embodiment, the vector is trans-
formed into a COS cell or a human embryonic kidney (HEK)
cell. For example, COST cells are derived from CV-1 simian
cells transformed by an origin-defective mutant of SV40
(Sigma-Aldrich). EBNA may be provided, for example, by
using the HEK-293-6E cell.

[0138] Cell lines that have stably integrated replication ini-
tiation factors within the genome have the advantage of stable
long-term expression of the replication initiation factor and
durable support of replication and maintenance of the origin
of replication containing plasmids. Examples of commer-
cially available cell lines expressing EBNA-1 are ATCC:
293HEK-EBNA1 and CV1-EBNAL. Specific cell lines over
expressing at least one replication initiation factor, preferably
the EBNA1 protein or the SV40 large T-antigen, can be gen-
erated by transfection and selection of stable cell clones.

[0139] Nucleic acids and expression vectors can be intro-
duced or transformed into an appropriate host cell by various
techniques well known in the art (see, e.g., Ridgway, 1973,
Vectors: Mammalian Expression Vectors, Chapter 24.2, pp.
470-472, Rodriguez and Denhardt eds., Butterworths, Bos-
ton, Mass.; Graham et al., 1973, Virology 52:456; Sambrook
et al., 1989, Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratories, New York; Davis et al., 1986,
Basic Methods in Molecular Biology, Elsevier; and Chu etal.,
1981, Gene 13:197). The terms “transformation” and “trans-
fection”, and their grammatical variations, are used inter-
changeably herein and refer to the uptake of foreign DNA by
a cell by any means practicable. A cell has been “trans-
formed” when an exogenous nucleic acid has been introduced
inside the cell membrane. The uptake of the nucleic acid
results in a stable transfectant, regardless of the means by
which the uptake is accomplished, which may include trans-
fection (including electroporation), protoplast fusion, cal-
cium phosphate precipitation, cell fusion with enveloped
DNA, microinjection, and infection with intact virus. Even
transient expression at higher than normal levels is useful for
functional studies or for the production and recovery of pro-
teins of interest. Transformed cells are grown under condi-
tions appropriate for the production of the protein of interest
(e.g., antibody heavy and/or light chains in one embodiment),
and assays are performed to identify the encoded polypeptide
of interest. Exemplary assay techniques for identifying and
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quantifying gene products include enzyme-linked immun-
osorbent assay (ELISA), radioimmunoassay (RIA), or fluo-
rescence-activated cell sorter analysis (FACS), immunohis-
tochemistry, and the like.

[0140] Cells used in the present invention can be cultured
according to standard cell culture techniques, e.g., they can be
fixed to a solid surface or grown in suspension in appropriate
nutrient media.

[0141] Also encompassed by the invention is a mammalian
host cell comprising the vectors described herein.

[0142] The practice of the present invention will employ,
unless otherwise indicated, conventional techniques of
molecular biology and the like, which are within the skill of
the art. Such techniques are explained fully in the literature.
See, e.g., Molecular Cloning: A Laboratory Manual, (J. Sam-
brook et al., Cold Spring Harbor Laboratory, Cold Spring
Harbor, N.Y., 1989); Current Protocols in Molecular Biology
(F. Ausubel et al., eds., 1987 updated); Essential Molecular
Biology (T. Brown ed., IRL Press 1991); Gene Expression
Technology (Goeddel ed., Academic Press 1991); Methods
for Cloning and Analysis of Eukaryotic Genes (A. Bothwell
etal. eds., Bartlett Publ. 1990); Gene Transfer and Expression
(M. Kriegler, Stockton Press 1990); Recombinant DNA
Methodology (R. Wu et al. eds., Academic Press 1989); PCR:
A Practical Approach (M. McPherson et al., IRL. Press at
Oxford University Press 1991); Oligonucleotide Synthesis
(M. Gait ed., 1984); Cell Culture for Biochemists (R. Adams
ed., Elsevier Science Publishers 1990); Gene Transfer Vec-
tors for Mammalian Cells (J. Miller & M. Calos eds., 1987);
Mammalian Cell Biotechnology (M. Butler ed., 1991); Ani-
mal Cell Culture (J. Pollard et al. eds., Humana Press 1990);
Culture of Animal Cells, 2.sup.nd Ed. (R. Freshney et al. eds.,
Alan R. Liss 1987); Flow Cytometry and Sorting (M.
Melamed et al. eds., Wiley-Liss 1990); the series Methods in
Enzymology (Academic Press, Inc.); and Animal Cell Cul-
ture (R. Freshney ed., IRL Press 1987); and Wirth M. and
Hauser H. (1993) Genetic Engineering of Animal Cells, In:
Biotechnology Vol. 2 Puhler A (ed.) VCH, Weinhcim 663-
744.

EXEMPLIFICATION

[0143] The following examples illustrate an innovative
solution to eliminate the need to construct separate vectors for
different mammalian host cells, e.g., COS7 and HEK-293-6E
cells. The following examples also provide vectors contain-
ing nucleic acids encoding constant regions of antibodies, for
use in the expression of complete light or heavy chains of an
antibody or in the expression of Fc fusion proteins.

[0144] Two new vector backbones, termed pHyb-C and
pHyb-E, were constructed by combining selected features
from various other vectors, i.e., the pBOS and pTT3 vectors
(see U.S. Provisional Appln. No. 60/878,165, International
Appln. No. PCT/US2007/26482, filed on Dec. 28, 2007
entitled “DUAL-SPECIFIC IL-1A/IL-1b ANTIBODIES”
and U.S. Ser. No. 12/006,068, all of which are hereby incor-
porated by reference herein). Control vector pBOS contains
the EF-1a promoter operably linked to the insertion site for
the gene of interest, and carries the SV40 replication origin.
Control vector pTT3 contains the CMV promoter operably
linked to the insertion site for the gene of interest, and an
EBNA replication origin (OriP).

[0145] The vectors of the invention were tested by evaluat-
ing protein expression of both a mouse BR3-Fc fusion and a
human antibody (adalimumab) in both COS7 and HEK-293-
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6F cells. The successful protein expression in COS7 and
HEK-293-6FE cells demonstrates a unifying vector system for
recombinant expression in both cell types.

Example 1

Construction of Vectors pHybC and pHybE

[0146] FIGS. 1 and 2 provide maps of the new vectors,
which each contain two origins of replication. FIGS. 1 and 2
represent “empty” versions of the vectors, i.e., do not contain
the nucleic acid of the gene of interest or the antibody con-
stant regions (described in more detail below in Example 4).
pHybC contains the CMV promoter operably linked to the
insertion site for the gene of interest, while pHybE contains
the EF-1a promoter.

[0147] For pHybC-mBR3-Fc construction (“mBR3” refers
to the murine version of the third BLyS receptor, and as used
herein refers specifically to the coding sequence for the extra-
cellular domain (ECD) portion of the mBR3 protein), the
SV40 origin of replication region from the pEF-BOS vector
was PCR amplified with primers that introduced PspX I
restriction sites at both 5' and 3' ends of the amplified DNA
fragment. This insertion fragment was then digested by PspX
1. A pTT3-mBR3-Fc construct, having a Sal I restriction site
upstream of the CMV promoter, was digested with Sal 1. Then
the Psp X I-digested insertion fragment was ligated into the
Sal I site of pTT3-mBR3-Fc to create the pHybC-mBR3-Fc
vector.

[0148] ThepHybE-mBR3-Fc construct was created by first
amplifying by PCR a 5'-end PspX I modified DNA frag-
mented containing the SV40 origin of replication region
through the mBR3 extracellular domain. This product was
then digested at 5' by PspX 1 and 3' by Bsp68 I, which has a
site in the leader sequence upstream of the mBR3 extracellu-
lar domain sequence. This digested fragment was subse-
quently subcloned into a Sal I and Bsp68 I-digested pTT3-
mBR3-Fc construct to produce the pHybE-mBR3-Fc
construct.

[0149] Maps of pHybC-mBR3-Fc¢ and pHybE-mBR3-Fc,
which each express the receptor-Fc fusion protein mBR3-Fc,
can be found in FIGS. 8 and 9.

[0150] The pHybC-E7 vector expressing the light chain
protein of D2E7 antibody (adalimumab) was similarly con-
structed as the pHybC-mBR3-Fc, i.e. by ligating the same
PspX 1 digestedSV40 Ori region that was isolated and
digested during the creation of pHybC-mBR3-Fc¢ (described
above) into a previously constructed pTT3-E7 vector predi-
gested by Sal L.

[0151] For pHybE-E7 vector construction, an insert frag-
ment was generated by digestion of a pre-existing pBOS-E7
vector with Hind III and BsiW I restriction enzymes. This
insert fragment was then ligated into a pHybC-E7 vector
predigested with the same enzymes to generate pHybE-E7 for
the expression of the D2E7 light chain protein.

[0152] For pHybC-D2 and pHybE-D2 vector construction,
an insert fragment consisting of the heavy chain variable and
constant coding regions of the D2E7 antibody (Adalimumab)
(i.e. the D2 heavy chain coding sequence) was generated by
digesting a pre-existing pTT3-D2 vector with Bsp68 1 and
Not I restriction enzymes. This insert fragment was ligated
into pHybC-mBR3-Fc and pHybE-mBR3-Fc vectors predi-
gested with the same enzymes to generate pHybC-D2 and
pHybE-D2, respectively, for the expression of the heavy
chain protein of D2E7 antibody (Adalimumab).



US 2013/0344537 Al

Example 2

Comparison of Protein Yield

[0153] To determine whether the increase in vector size
with the addition of two origins of replication impacted pro-
tein production by the vectors, the pHyb-E and pHyb-C vec-
tors described above were compared to control vectors pBOS
and pTT3, which each only contained one origin of replica-
tion. To compare expression from pBOS, pTT3, pHyb-C and
pHyb-E, a mouse BAFF receptor-human Fc fusion protein
construct (mBR3-Fc) was subcloned into the four vector
backbones and prepared in parallel by endo-free DNA prep
kit.

[0154] The four vectors containing the mBR3-Fc sequence
were electroporated into COS cells or transfected into HEK-
293-6E cells (protocols described below). The cells were
incubated for a period of five or seven days. Media samples
were taken and the concentration of the mBR3-Fc secreted
protein in the media was measured. Titers were determined by
IgG ELISA and adjusted by difference in molecular weight
between IgG protein standard and the mBR3-Fc protein from
the conditioned media after 5 days for COST cells and 7 days
for HEK-293-6E cells. The titer adjustment is required to
prevent overestimation of mBR3-Fc protein titer due to the
use of a much larger human IgG protein as standards in the
ELISA.

293 Transfection

[0155] The 293 transient transfection procedure used in the
experiment was a modification of the methods published in
Durocher et al. (2002); Nucleic Acids Research 30(2):E9 and
Pham et al. (2005); Biotechnology Bioengineering 90(3):
332-44. Reagents that were used in the transfection included:

[0156] HEK 293-6E cells (human embryonic kidney cell
line stably expressing EBNA1; obtained from National
Research Council Canada) cultured in disposable Erlen-
meyer flasks in a humidified incubator set at 130 rpm,
37° C. and 5% CO,.

[0157] Culture medium: FreeStyle 293 Expression
Medium (Invitrogen 12338-018) plus 25 pg/ml Gene-
ticin (G418) (Invitrogen 10131-027) and 0.1% Pluronic
F-68 (Invitrogen 24040-032).

[0158] Transfection medium: FreeStyle 293 Expression
Medium plus 10 mM HEPES (Invitrogen 15630-080).

[0159] Polyethylenimine (PEI) stock: 1 mg/ml. sterile
stock solution, pH 7.0, prepared with linear 25 kDa PEI
(Polysciences) and stored at less than -15° C.

[0160] Tryptone Feed Medium: 5% w/v sterile stock of
Tryptone N1 (Organotechnie, 19554) in FreeStyle 293
Expression Medium.

[0161] Cell preparation for transfection: Approximately
2-4 hours prior to transfection, HEK 293-6E cells were har-
vested by centrifugation and resuspended in culture medium
at a cell density of approximately 1 million viable cells per
mL. For each transfection, 40 mL of the cell suspension was
transferred into a disposable 250-mL. Erlenmeyer flask and
incubated for 2-4 hours.

[0162] Transfection: The transfection medium and PEI
stock were prewarmed to room temperature (RT). For each
transfection, 25 pg of plasmid DNA and 50 ng of polyethyl-
enimine (PEI) were combined in 5 ml. of transfection
medium and incubated for 15-20 minutes at RT to allow the
DNA:PEI complexes to form. For the BR3-Ig transfections,
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25 ug of BR3-Ig plasmid was used per transfection. Each
5-mL. DNA:PEI complex mixture was added to a 40-mL
culture prepared previously and returned to the humidified
incubator set at 130 rpm, 37° C. and 5% CO,. After 20-28
hours, 5 mL of Tryptone Feed Medium was added to each
transfection and the cultures were continued for six days.

COS7 Cell Transfection

[0163] Two COS7 150 mm plates per construct were trans-
fected using standard electroporation conditions as follows.
For COS7 transfection experiments, COS cells were cultured
in DMEM+10% FBS+1x glutamine. Cells from one conflu-
ent T-150 flask were used for electroporation. The cells were
trypsinized, and spun down in media plus serum to inactivate
serum. Cells were then washed in 1xPBS.

[0164] For each T-150, the pellet was resuspended in 0.8
mls electroporation buffer. The COS electroporation buffer
included 20 mM Hepes (or P3 buffer), 137 mM NaCl, 5 mM
KCl, 0.7 mM Na2HPO4, and 6 mM Dextrose. The electropo-
ration buffer was adjusted to a pH of 7.0 and filter sterilized.
Sixty micrograms of DNA (30 ng of each heavy and light
chain plasmid DNA or 60 ng DNA in the case of an Fc fusion
protein) was used for each electroporation. 0.8 mls of cell/
buffer/DNA was mixed to each cuvette. (0.4 cm cuvette—
Biorad). In addition, one cuvette was set up with buffer only
to use as a blank. Cuvettes were put on ice. Cells were elec-
troporated at 250V and 950 pF for 15 to 25 milliseconds.
Cuvettes were then returned to ice. The contents of 2 cuvettes
were transferred into one 50 ml conical containing 20 mls
Hybridoma SFM. A 10 ml pipette was used to break up
clumps and transfer to two 150 mm tissue culture dishes, each
containing another 20 ml media. Total media volume in each
dish was then 30 ml. The dishes were then incubated at 37° C.,
5% CO, for three days.

[0165] The COS cell conditioned media (supernatant) was
collected into 50 ml conical tubes and spun down. Following
the spin, the supernatant was filtered using 2 micron (um)
filter. A sample was removed for ELISA analysis. Superna-
tants were collected after 5 days and analyzed in a standard
IgG ELISA to determine their respective protein yields.

[0166] pBOS, pTT3, pHybC and pHybE versions of vec-
tors were tested separately in the mBR3 and adalimumab
(D2E7) experiments.

Protein Testing

[0167] The mBR3-Fc fusion protein concentrations in cul-
ture supernatants were tested 5 days (for COS7 cells) or 7
days post-transfection (for 293-6E cells) using ELISA and/or
Poros A.

Results

[0168] Data showing protein expression levels from the
control and experimental transfections are shown in FIG. 3
(COS cells) and FIG. 4 (HEK-293 cells). The data in FIG. 3
shows that pHybC and pHybE were both effective at produc-
ing the fusion protein in COS cells, where both vectors
expressed higher levels than control vector pTT3. The data
presented in FIG. 4 shows that the expression levels from
HEK cells transfected with the pHyb-E exceeded the expres-
sion seen with the other three vectors, while pHyb-C protein
production levels were comparable with the controls. Thus,



US 2013/0344537 Al

both pHyb-C and pHyb-E were able to express the mBr3-Fc
fusion protein as well as, if not better than, control vectors
pTT3 and pBOS.

Example 3

Comparison of Protein Yield That Requires
Co-transfection of Two DNA Constructs

[0169] A human IgGl/k monoclonal antibody to TNFa
(adalimumab)/D2E7 was subcloned into the four vector
backbones and prepared in parallel by endo-free DNA prep
kit.

[0170] The four vectors containing sequences for expres-
sion of adalimumab were electroporated into COS cells;
HEK-293-6E cells were transfected using poly(ethylen-
imine) (PEI).

[0171] The 293 transient transfection procedure used was
the same as that described in Example 3, except for the
adalimumab transfections, in which 10 pg ofthe D2E7 heavy
chain (referred to as “D2”) plasmid and 15 pg of the D2E7
light chain (referred to as “E7”) plasmid were used per trans-
fection.

[0172] The COS7 transfection experiments were per-
formed as described above, except 30 ng of each heavy and
light chain vector was used per plate transfection.

[0173] The adalimumab antibody concentrations in culture
supernatants were tested 7 days post-transfection using
ELISA and/or Poros A. Titers were determined by IgG
ELISA from the conditioned media after 5 days for COS7
cells and 7 days for HEK-293-6E cells.

[0174] Data showing protein expression levels from the
control and experimental transfections are shown in FIG. 5§
(HEK-293 cells) and FIG. 6 (COS cells). Data in FIG. 5
shows that both pHybC and pHybE backbone vectors were
able to produce more adalimumab than control vector pBOS,
and comparable (pHybC) or greater (pHybE) quantities than
control vector pTT3 (Durocher, Y. et al. Nucleic Acids Res.
30:E9 (2002)). Similarly, the data in FIG. 6 shows that both
pHybC and pHybE backbone vectors were able to produce
more protein than control vector pTT3 and comparable levels
to control vector pBOS.

Example 4

Construction of the pHyb-E Antibody Constant
Region Vector

[0175] To facilitate the creation of vectors that could be
used for antibody production using the new pHyb-E vector
backbone, a panel of twelve different heavy and light chain
vectors was generated (overview provided in Tables 2 and 3).
Twelve master template pHybE vectors that allow for both
human and mouse IgG expression were constructed.

[0176] To create the vectors described in FIGS. 14-25, a
6123 bp Srf I/Not I fragment was isolated from pHybE-
stuffer-hCgl,z,a (pJP167) and ligated with Srf I/Not I restric-
tion fragments from the pBOS vectors consisting of the signal
peptide coding region, lambda stuffer, and constant region
coding region. To create the Srfl/Notl restriction fragments,
Srfl/Notl restriction digests were performed, in order to gen-
erate insertion fragments consisting of the signal peptide
coding region, lambda stuffer, and constant region coding
region (for constant region sequences, see Table 1). These
fragments were derived from pBOS master templates thathad
been constructed into the pEF-BOS plasmid DNA (see
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Mizushima, S, and Nagata, S, Nucleic Acids Res. 18:5322
(1990); also described in U.S. Provisional Application No.
60/878,165, International Application No. PCT/US2007/
026482, filed on Dec. 28, 2007 entitled “DUAL-SPECIFIC
IL-1A/IL-1b ANTIBODIES”) and U.S. Ser. No. 12/006,068,
incorporated by reference herein). The insertion fragment for
the pHybE-hCl construct was first modified by overlapping
PCR to create an Afel restriction site at the 3' end of the J
region to facilitate cloning into this vector. All inserts were
ligated into a previously sequence validated pHyBE construct
predigested with Srfl and Notl to generate the following
vectors.

[0177] The new constant region-containing vectors were
then sequence-verified for mouse and human antibody con-
stant regions (see SEQ ID NOs: 3-32).

[0178] The vectors described in Tables 2 and 3 all have a
~1-kb ‘stuffer’ sequence (of A phage DNA) that can be
swapped out by the variable region sequences. These new
master vectors also contain a new Swa I restriction site
directly upstream of the Srf I site. This novel Swal site is
useful for transferring the antibody open reading frame from
pHyb-E to other expression vectors that also utilize a Swa |
site for cloning purposes, such as CHO expression vectors. In
addition to the flexibility of alternative cloning sites, these
vectors are also backward compatible with existing pBOS,
pTT3, and CHO vectors.

[0179] As seen in FIG. 7, preliminary transfection data in
COST cells showed that this additional Swa I site (v1 vectors)
had no significant effect on the levels of adalimumab expres-
sion when compared with the constructs without the addi-
tional Swa [ site (v2 vectors).

TABLE 1

Constant region sequences

constant region location of sequence

mCxk 2285 to 2605 of SEQ ID NO: 3
mCyl 2277 to 3251 of SEQID NO: 5
mCy2a 2277 to 3269 of SEQ ID NO: 7
hCk 2287 to 2610 of SEQ ID NO: 9
hCh 2269 to 2588 of SEQ ID NO: 11
hCyl,z,a 2277 to 3269 of SEQ ID NO: 13

2277 to 3269 of SEQ ID NO: 15
2277 to 3269 of SEQ ID NO: 17
2277 to 3269 of SEQ ID NO: 19

hCyl1, z, non-a
hCyl, z, non-a, mut(234, 235)
hCyl1, z, non-a, mut(234, 237)

hCy2 (n-) 2277 to 3257 of SEQ ID NO: 21
hCy2 (n+) 2277 to 3257 of SEQ ID NO: 23
hCy4 2277 to 3260 of SEQ ID NO: 25

TABLE 2

Exemplary Master Set of pHybE Vectors Made for
Human and Mouse IgG Expression

Heavy Chain Vectors Light Chain Vectors

Human pHybE-, hCgl, z, a

pHybE-, hCgl, z, non-a

pHybE-, hCgl, z, non-a, (mut 234, 235)
pHybE-, hCgl, z, non-a, (mut 234, 237)
pHybE-, hCg2, n+

pHybE-, hCg2, n—

pHybE-, hCg4

pHybE-mCgl

pHybE-mCg2a

pHybE-hCk
pHybE-hCl

Mouse pHybE-mCk
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Summary:

[0180] The preceding experiments described in Examples
1-4 show that the pHyb-C and pHyb-E vectors are functional
in more than one cell line while provide ample protein expres-
sion that often exceeded the expression levels seen with the
original pBOS and pTT3 vectors. This heightened expression
was particularly pronounced when the pHyb-E vector was
used to express the low yielding mBR3-Fc fusion protein in
HEK-293-6E cells. As shown by this data, the pHyb-C and
pHyb-E vectors represent a significant advancement in vector
technology over previously used vectors.

TABLE 3

Overview of vectors of invention
pHyb vectors described as version 1 have an additional
Swa I site upstream of the Srf I restriction site.
pHyb vectors described as version 2, do not have additional Swa I site.

SEQ ID NO  DESCRIPTION OF NUCLEIC ACID

1 pHybC-empty
2 pHybE-empty
3 pIP180; pHYybE-mCk V1
4 pIP193; pHybE-mCk V2
5 pIP176; pHybE-mCgl V1
6 pIP189; pHybE-mCgl V2
7 pIP177; pHybE-mCg2a V1
8 pIP190; pHybE-mCg2a V2
9 pIP178; pHybE-hCk V1
10 pIP191; pHybE-hCk V2
11 pIP179; pHybE-hCI V1
12 pIP192; pHybE-hCI V2
13 pIP170; pHybE-hCgl, z,a V1
14 pIP182; pHybE-hCgl, z,a V2
15 pIP171; pHybE-hCgl, z, non-a V1
16 pIP183; pHybE-hCgl, z, non-a' V2
17 pIP172; pHybE-hCgl, z, non-a, mut(234, 235) V1
18 pIP184; pHybE-hCgl, z, non-a, mut(234, 235) V2
19 pIP173; pHybE-hCgl, z, non-a, mut (234,237) V1
20 pIP185; pHybE-hCgl, z, non-a, mut (234, 237) V2
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TABLE 3-continued

Overview of vectors of invention
pHyb vectors described as version 1 have an additional
Swa I site upstream of the Srf I restriction site.
pHyb vectors described as version 2, do not have additional Swa I site.

SEQIDNO  DESCRIPTION OF NUCLEIC ACID

21 pIP174; pHybE-hCg2, n- V1

22 pIP187; pHybE-hCg2, n- V2

23 pIP181; pHybE-hCg2, n+ V1

24 pIP186; pHybE-hCg2, n+ V2

25 pIP175; pHybE-hCgd V1

26 pIP188; pHybE-hCgd V2

27 pHybC-mBR3-mCg2a

28 pHybE-mBR3-mCg2a

29 pHybC-E7-hCk

30 pHybC-D2-hCgl, z, a

31 pHybE-D2-hCgl, z, a

32 pHybE-E7-hCk
EQUIVALENTS

[0181] Those skilled in the art will recognize, or be able to

ascertain using no more than routine experimentation, many
equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encom-
passed by the following claims.

INCORPORATION BY REFERENCE

[0182] The contents of all cited references (including lit-
erature references, patents, patent applications, and websites)
that maybe cited throughout this application are hereby
expressly incorporated by reference in their entirety for any
purpose, as are the references cited therein. The practice of
the present invention will employ, unless otherwise indicated,
conventional techniques of immunology, molecular biology,
cell biology, and drug manufacturing and delivery, which are
well known in the art. These techniques include, but are not
limited to, techniques described in the following publica-
tions:

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 32

<210> SEQ ID NO 1

<211> LENGTH: 6381

<212> TYPE: DNA

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

<223> OTHER INFORMATION: Synthetic construct: pHybC-empty

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1143)..(1242)

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

<400> SEQUENCE: 1

ttgacattga ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag 60
cccatatatyg gagtteegeg ttacataact tacggtaaat ggcccgectg getgaccgece 120
caacgaccece cgeccattga cgtcaataat gacgtatgtt cccatagtaa cgccaatagg 180
gactttccat tgacgtcaat gggtggagta tttacggtaa actgcccact tggcagtaca 240
tcaagtgtat catatgecaa gtcegeccce tattgacgte aatgacggta aatggcccge 300

ctggecattat geccagtaca tgaccttacg ggactttceet acttggcagt acatctacgt 360
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attagtcatc

geggtttgac

ttggcaccaa

aatgggcggt

tcagatccte

gaggacaaac

acggtactcc

cgagaaaggc

gegggtggeg

cggtettgag

ggtgagtact

aacgaggagg

atccactttg

tgnnnnnnnn

nnnnnnnnnn

gctattacca
tcacggggat
aatcaacggg
aggcgtgtac
actctettee
tcttegeggt
gecaccgagg
gtctaaccag
gtecggggttyg
acggeggatg
ccctetcaaa
atttgatatt
cctttetete

nnnnnnnnnn

tggtgatgeg
ttccaagtct
actttccaaa
ggtgggaggt
gecatcgetgt
ctttccagta
gacctgagceg
tcacagtege
tttetggegy
gtcgaggtga
agcgggeatt
cacctggece
cacaggtgte

nnnnnnnnnn

gttttggcag

ccacccecatt

atgtcgtaat

ctatataagc

ctgcgagggc

ctcttggate

agtccgcatce

aaggtaggct

aggtgcetget

ggtgtggcag

acttctgege

gatctggeca

cactcccagyg

nnnnnnnnnn

tacaccaatg ggcgtggata

gacgtcaatg ggagtttgtt

aacccegece cgttgacgea

agagctcgtt tagtgaaccyg

cagetgttgg getegeggtt

ggaaaccegt cggcectecga

gaccggatceg gaaaacctcet

gagcaccgtg gcgggcggca

gatgatgtaa ttaaagtagg

gettgagate cagetgttgg

taagattgtc agtttccaaa

tacacttgag tgacaatgac

tccaagtttyg ggcgccacca

nnnnnnnnnn nnnnnnnnnn

nnnnnnnnnn

nnnnnnnnnn

nnnnnnnnnn

cggcaaggec
caatagtgtg
atttggtcga
taaacctgac
ttggttggta
cacaaagggyg
cactgagtygg
cetttatgtg
aggggeccag
accgataage
ccctaaacgyg
ttcaatagca
gtcctaagga
tcaggattce
gagcgggcag
atagaataac
tcaggtgacyg
acaccaatat
tctgaatatce
ccatctcaca
ggttattaag
tttgtaacaa
acacccccga

ccactctttt

ggatcccecyg

ttggaatttt

gatccctegyg

tacgacatct

caacttgcca

ttetetgact

ctttcatcct

taactcttygg

gaagactacg

ggaccctcaa

gtagcatatg

tatgttaccc

acagcgatat

acgagggtag

tgaactctece

tgctgagttyg

cccccagaat

aaccctcaca

tttaacaata

cgaatttatg

atgtgtccca

dgggaaagag

aaattaaacg

ttttgaaatt

acctcgacct

ttgtgtetet

agatctctag

ctgecectte

actgggeect

gtagttgaca

ggagcagact

ctgaagctcet

ggaggctaca

gagggcatta

cttecegggt

aacgggaagc

ctcccacccee

tgaaccattt

tgaatctteg

tgaacagtaa

aaaatttgga

aacccettygyg

gaaatccatg

gctatgggcea

ggcagggacc

agtggacgcc

gggctcecacy

gtggagtggg

ctggctaata

cactcggaag

ctagaggatc

tthngggC

gttccacatg

tccttataaa

ttgcagtctyg

tacaccaatg

ccaacgtcaa

gcaatagtgt

agtagtatat

atatgctatc

atgagctgte

tagtcacaag

cctgettett

ggtgtatgtg

cggggggtte

gcaataaata

gggtggggac

acacataatc

aagacaggtyg

gacagcagcg

ccaatgggge

ggcacgegte

nntgagcgge cgctcegagge
aaggaaattt attttcattg
gacatatggg agggcaaatc
gatccecgee ccggacgaac
agtgcatgta atcccttcag
tgacacgggyg ggggaccaaa
tggatgtgca catttgccaa
tggactgcaa cacaacattg
ctgggggaca tgtacctece
tcagagggge ctgtgtaget
ttataaggcc cccttgttaa
actatccaga ctaaccctaa
gaattagggt tagtaaaagg
acggttttat ttacatgggyg
ggcagtggcet gaagatcaag
cattctecett cgtttageta
aggtgctcga aaacaaggtt
agtggtggca ttgtgctatg
ctagtgtagg aatgaaacat
aagccgtaaa gactggatgt
ctagtgcaat atgatactgg
aaccatgttyg ttacactcta
gactccactg gttgtctcta
ccataaacaa agacaagtgg

agcccccaca cgecgeactyg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700
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cggttttgga ctgtaaaata agggtgtaat aacttggctg attgtaaccc cgctaaccac 2760
tgcggtcaaa ccacttgccce acaaaaccac taatggcacce ccggggaata cctgcataag 2820
taggtgggcg ggccaagata ggggcgcgat tgctgcgatc tggaggacaa attacacaca 2880
cttgcgectg agcgccaagce acagggttgt tggtcecctcat attcacgagg tcegctgagag 2940
cacggtgggce taatgttgcc atgggtagca tatactaccc aaatatctgg atagcatatg 3000
ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg gtagcatatg 3060
ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg gtagcatagg 3120
ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg gtagtatatg 3180
ctatcctaat ctgtatccgg gtagcatatg ctatcctaat agagattagg gtagtatatg 3240
ctatcctaat ttatatctgg gtagcatata ctacccaaat atctggatag catatgctat 3300
cctaatctat atctgggtag catatgctat cctaatctat atctgggtag cataggctat 3360
cctaatctat atctgggtag catatgctat cctaatctat atctgggtag tatatgctat 3420
cctaatttat atctgggtag cataggctat cctaatctat atctgggtag catatgctat 3480
cctaatctat atctgggtag tatatgctat cctaatctgt atccgggtag catatgctat 3540
cctcatgata agctgtcaaa catgagaatt ttcttgaaga cgaaagggcc tcgtgatacg 3600
cctattttta taggttaatg tcatgataat aatggtttct tagacgtcag gtggcacttt 3660
tcggggaaat gtgcgcggaa cccctatttg tttatttttce taaatacatt caaatatgta 3720
tcegectecatg agacaataac cctgataaat gcttcaataa tattgaaaaa ggaagagtat 3780
gagtattcaa catttccgtg tcgecccttat tceccctttttt geggcatttt gecttectgt 3840
ttttgctcac ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg 3900
agtgggttac atcgaactgg atctcaacag cggtaagatc cttgagagtt ttcgccccga 3960
agaacgtttt ccaatgatga gcacttttaa agttctgcta tgtggcgcgg tattatcccg 4020
tgttgacgce gggcaagagc aactcggtcg ccgcatacac tattctcaga atgacttggt 4080
tgagtactca ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattatg 4140
cagtgctgcce ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg 4200
aggaccgaag gagctaaccg cttttttgca caacatgggg gatcatgtaa ctcgecttga 4260
tegttgggaa ccggagetga atgaagecat accaaacgac gagegtgaca ccacgatgece 4320
tgcagcaatg gcaacaacgt tgcgcaaact attaactggc gaactactta ctctagcttce 4380
ccggcaacaa ttaatagact ggatggaggc ggataaagtt gcaggaccac ttcectgcgcetce 4440
ggceccectteeg getggetggt ttattgetga taaatctgga gecggtgage gtgggtceteg 4500
cggtatcatt gcagcactgg ggccagatgg taagccctcecce cgtatcgtag ttatctacac 4560
gacggggagt caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgcectce 4620
actgattaag cattggtaac tgtcagacca agtttactca tatatacttt agattgattt 4680
aaaacttcat ttttaattta aaaggatcta ggtgaagatc ctttttgata atctcatgac 4740
caaaatccct taacgtgagt tttcecgttcca ctgagcgtca gaccccgtag aaaagatcaa 4800
aggatcttct tgagatccectt tttttcetgcg cgtaatctge tgcttgcaaa caaaaaaacc 4860
accgctacca geggtggttt gtttgccgga tcaagagcta ccaactcttt tteccgaaggt 4920

aactggcttc agcagagcgc agataccaaa tactgttett ctagtgtage cgtagttagg 4980
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ccaccacttc aagaactctg tagcaccgcce tacatacctc gectctgctaa tectgttace 5040
agtggctget geccagtggeg ataagtegtg tcettaccggg ttggactcaa gacgatagtt 5100
accggataag gcgcageggt cgggctgaac ggggggtteg tgcacacage ccagettgga 5160
gcgaacgace tacaccgaac tgagatacct acagcgtgag ctatgagaaa gcgccacget 5220
tceccgaaggg agaaaggcgg acaggtatce ggtaagegge agggtceggaa caggagagceg 5280
cacgagggag cttccagggg gaaacgcctg gtatctttat agtcctgteg ggtttcegeca 5340
cctctgactt gagcgtcgat ttttgtgatg ctegtcaggg gggcggagece tatggaaaaa 5400
cgccagcaac gcggectttt tacggttcecct ggecttttge tggcecttttg ctcacatgtt 5460
ctttecetgeg ttatccecetg attctgtgga taaccgtatt accgectttg agtgagctga 5520
taccgetege cgcagecgaa cgaccgageg cagcgagtca gtgagcgagyg aagcggaaga 5580
gcgeccaata cgcaaaccgce ctectceccecge gegttggeeg attcattaat gcagcectggca 5640
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttaget 5700
cactcattag gcaccccagg ctttacactt tatgcttecg gectcecgtatgt tgtgtggaat 5760
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg ccaagctcta 5820
gctagaggtce gagtccctcee ccagcaggca gaagtatgca aagcatgcat ctcaattagt 5880
cagcaaccat agtcccgecce ctaactecge cecatcccegece cctaactecyg cccagttecg 5940
cccattetece gecccatgge tgactaattt tttttattta tgcagaggcce gaggcecgect 6000
cggcctetga gectattceccag aagtagtgag gaggcttttt tggaggccta ggcttttgcea 6060
aaaagctttg caaagatgga taaagtttta aacagagagg aatctttgca gctaatggac 6120
cttctaggtc ttgaaaggag ctcgaccaat tctcatgttt gacagcttat catcgcagat 6180
ccgggcaacg ttgttgccat tgctgcagge gcagaactgg taggtatgga agatctatac 6240
attgaatcaa tattggcaat tagccatatt agtcattggt tatatagcat aaatcaatat 6300
tggctattgg ccattgcata cgttgtatct atatcataat atgtacattt atattggctce 6360
atgtccaata tgaccgccat g 6381
<210> SEQ ID NO 2

<211> LENGTH: 6212

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pHybE-empty

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1320)..(1391

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

<400> SEQUENCE: 2

agctttgcaa agatggataa agttttaaac agagaggaat ctttgcaget aatggacctt 60
ctaggtcttyg aaaggagtgg gaattggete cggtgecegt cagtgggeag agegcacatce 120
geccacagte cccgagaagt tggggggagyg ggtceggcaat tgaaccggtyg cctagagaag 180
gtggcgeggyg gtaaactggg aaagtgatgt cgtgtactgg ctecgecttt tteccgaggg 240
tgggggagaa ccgtatataa gtgcagtagt cgecgtgaac gttettttte gcaacgggtt 300
tgccegecaga acacaggtaa gtgeegtgtg tggttecege gggectggee tcetttacggg 360
ttatggccct tgegtgectt gaattactte cacctggetg cagtacgtga ttettgatce 420

cgagcttegyg gttggaagtg ggtgggagag ttegaggect tgegettaag gageccctte 480
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gectegtget tgagttgagg cectggectgyg gegetgggge cgecgegtge gaatetggtg 540

gecaccttege gectgteteg ctgetttega taagtctcta gecatttaaa atttttgatg 600
acctgetgeg acgetttttt tetggcaaga tagtettgta aatgegggece aagatctgea 660
cactggtatt tcggtttttg gggecgeggg cggegacggg gecegtgegt cccagegeac 720

atgtteggeg aggcggggece tgcgagegeg gecaccgaga atcggacggg ggtagtctca 780

agctggecegg cctgetetgg tgecctggect cgegecgeceyg tgtatcegece cgeectggge 840
ggcaaggcetyg geceggtegg caccagttge gtgageggaa agatggecge tteccggecce 900
tgctgcaggg agctcaaaat ggaggacgceg gegeteggga gagegggegyg gtgagtcace 960
cacacaaagg aaaagggcct ttccgtecte agececgteget tcatgtgact ccacggagta 1020
ccgggegecg tccaggcacce tcegattagtt ctecgagettt tggagtacgt cgtctttagg 1080
ttggggggag gggttttatg cgatggagtt tccccacact gagtgggtgg agactgaagt 1140
taggccagct tggcacttga tgtaattcte cttggaattt geccctttttg agtttggatce 1200
ttggttcatt ctcaagcctc agacagtggt tcaaagtttt tttcttccat ttcaggtgtce 1260
gtgaggaatt ctctagagat ccctcgacct cgagatccat tgtgcecccggg cgcaccatgn 1320

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn 1380

nnnnnnnnnn ntgagcggee gctcgaggcece ggcaaggceceyg gatccccega cctegaccte 1440
tggctaataa aggaaattta ttttcattgc aatagtgtgt tggaattttt tgtgtctctce 1500
actcggaagg acatatggga gggcaaatca tttggtcgag atccctcgga gatctctagce 1560
tagaggatcg atccccgece cggacgaact aaacctgact acgacatcte tgccccttet 1620
tcgecggggca gtgcatgtaa tcecccttcagt tggttggtac aacttgccaa ctgggccctg 1680
ttccacatgt gacacggggg gggaccaaac acaaaggggt tctctgactg tagttgacat 1740
ccttataaat ggatgtgcac atttgccaac actgagtggce tttcatcctg gagcagactt 1800
tgcagtcetgt ggactgcaac acaacattgc ctttatgtgt aactcttggce tgaagctcectt 1860
acaccaatgc tgggggacat gtaccteccca ggggcccagyg aagactacgyg gaggctacac 1920
caacgtcaat cagaggggcc tgtgtagcta ccgataagcg gaccctcaag agggcattag 1980
caatagtgtt tataaggccc ccttgttaac cctaaacggg tagcatatgce ttcccgggta 2040
gtagtatata ctatccagac taaccctaat tcaatagcat atgttaccca acgggaagca 2100
tatgctatcg aattagggtt agtaaaaggg tcctaaggaa cagcgatatc tceccacccca 2160
tgagctgtca cggttttatt tacatggggt caggattcca cgagggtagt gaaccatttt 2220
agtcacaagg gcagtggctg aagatcaagg agcgggcagt gaactctcct gaatcttegce 2280
ctgcttette attctcecctte gtttagctaa tagaataact gectgagttgt gaacagtaag 2340
gtgtatgtga ggtgctcgaa aacaaggttt caggtgacgc ccccagaata aaatttggac 2400
ggggggttca gtggtggcat tgtgctatga caccaatata accctcacaa acceccttggg 2460
caataaatac tagtgtagga atgaaacatt ctgaatatct ttaacaatag aaatccatgg 2520
ggtggggaca agccgtaaag actggatgtc catctcacac gaatttatgg ctatgggcaa 2580
cacataatcc tagtgcaata tgatactggg gttattaaga tgtgtcccag gcagggacca 2640
agacaggtga accatgttgt tacactctat ttgtaacaag gggaaagaga gtggacgccg 2700

acagcagcgg actccactgg ttgtctctaa cacccccgaa aattaaacgg ggctccacgce 2760
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caatggggcce cataaacaaa gacaagtggc cactcttttt tttgaaattg tggagtgggg 2820
gcacgcgtceca gcccccacac gccgcecctge ggttttggac tgtaaaataa gggtgtaata 2880
acttggctga ttgtaacccc gctaaccact gcggtcaaac cacttgccca caaaaccact 2940
aatggcacce cggggaatac ctgcataagt aggtgggegyg gccaagatag gggcegegatt 3000
gctgegatet ggaggacaaa ttacacacac ttgcgecctga gcegccaagca cagggttgtt 3060
ggtcctcata ttcacgaggt cgctgagagce acggtgggcet aatgttgecca tgggtagcat 3120
atactaccca aatatctgga tagcatatgc tatcctaatc tatatctggg tagcataggce 3180
tatcctaatc tatatctggg tagcatatgce tatcctaatc tatatctggg tagtatatgce 3240
tatcctaatt tatatctggg tagcataggc tatcctaatc tatatctggg tagcatatgce 3300
tatcctaatc tatatctggg tagtatatgce tatcctaatc tgtatccggg tagcatatgce 3360
tatcctaata gagattaggg tagtatatgc tatcctaatt tatatctggg tagcatatac 3420
tacccaaata tctggatagc atatgctatc ctaatctata tctgggtage atatgctatce 3480
ctaatctata tctgggtagc ataggctatc ctaatctata tctgggtagce atatgctatc 3540
ctaatctata tctgggtagt atatgctatc ctaatttata tctgggtagce ataggctatc 3600
ctaatctata tctgggtagc atatgctatc ctaatctata tctgggtagt atatgctatc 3660
ctaatctgta tccgggtagce atatgctatc ctcatgataa gctgtcaaac atgagaattt 3720
tcttgaagac gaaagggcct cgtgatacgce ctatttttat aggttaatgt catgataata 3780
atggtttectt agacgtcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt 3840
ttatttttct aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg 3900
cttcaataat attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt 3960
ccettttttg cggcattttg ccecttectgtt tttgctcacce cagaaacgct ggtgaaagta 4020
aaagatgctg aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagce 4080
ggtaagatcc ttgagagttt tcgccccgaa gaacgttttce caatgatgag cacttttaaa 4140
gttctgctat gtggcgeggt attatccegt gttgacgceg ggcaagagca actcggtege 4200
cgcatacact attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt 4260
acggatggca tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact 4320
gcggccaact tacttctgac aacgatcgga ggaccgaagg agctaaccgce ttttttgcac 4380
aacatggggg atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata 4440
ccaaacgacg agcgtgacac cacgatgect gcagcaatgg caacaacgtt gcgcaaacta 4500
ttaactggcg aactacttac tctagcttce cggcaacaat taatagactg gatggaggcg 4560
gataaagttg caggaccact tctgcgctecg gecccttcececgg ctggetggtt tattgctgat 4620
aaatctggag ccggtgageg tgggtctcge ggtatcattg cagcactggg gceccagatggt 4680
aagccctece gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga 4740
aatagacaga tcgctgagat aggtgcctca ctgattaagc attggtaact gtcagaccaa 4800
gtttactcat atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag 4860
gtgaagatcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttecgttcecac 4920
tgagcgtcag accccgtaga aaagatcaaa ggatcttett gagatccttt ttttetgege 4980
gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat 5040

caagagctac caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat 5100
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actgttectte tagtgtagcc gtagttaggce caccacttca agaactctgt agcaccgect 5160
acatacctcg ctctgctaat cctgttacca gtggctgcetg ccagtggcga taagtcegtgt 5220
cttaccgggt tggactcaag acgatagtta ccggataagg cgcagcggtce gggctgaacg 5280
gggggttegt gcacacagece cagcttggag cgaacgacct acaccgaact gagataccta 5340
cagcgtgage tatgagaaag cgccacgett cecgaaggga gaaaggcgga caggtatccg 5400
gtaagcggca gggtcggaac aggagagcgce acgagggagce ttcecaggggg aaacgcctgg 5460
tatctttata gtcctgtegg gtttcecgeccac ctetgacttg agegtcgatt tttgtgatgce 5520
tcgtcagggg ggcggagect atggaaaaac gccagcaacg cggcecttttt acggttectg 5580
geccttttget ggecttttge tcacatgtte tttcectgegt tatcccectga ttetgtggat 5640
aaccgtatta ccgcctttga gtgagctgat accgctegece gcagccgaac gaccgagcgce 5700
agcgagtcag tgagcgagga agcggaagag cgcccaatac gcaaaccgece tctecccgeg 5760
cgttggcecga ttcattaatg cagctggcac gacaggtttc ccgactggaa agcgggcagt 5820
gagcgcaacg caattaatgt gagttagctc actcattagg caccccaggc tttacacttt 5880
atgcttecgg ctcegtatgtt gtgtggaatt gtgagcggat aacaatttca cacaggaaac 5940
agctatgacc atgattacgc caagctctag ctagaggtcg agtccctcece cagcaggcag 6000
aagtatgcaa agcatgcatc tcaattagtc agcaaccata gtcccgcccece taactccgcece 6060
catccegecce ctaactcege ccagttecge ccattctecg cecccatgget gactaatttt 6120
ttttatttat gcagaggccg aggccgccte ggectctgag ctattccaga agtagtgagg 6180
aggctttttt ggaggcctag gcecttttgcaa aa 6212
<210> SEQ ID NO 3

<211> LENGTH: 7498

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP180 ; pHybE-mCk V1
<400> SEQUENCE: 3

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660
gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720
tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780

gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
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aaaatggagg acgcggcgct cgggagagceg ggcgggtgag tcacccacac aaaggaaaag 900
ggccttteeg tcctcagecg tegcttcatg tgactccacyg gagtaccggg cgccgtccag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcac catggacatg cgecgtgeccg 1260
cccagetget gggcectgetg ctgetgtggt tcecccggete gegatgcgca tggtatgecg 1320
aaagggatgc tgaaattgag aacgaaaagc tgcgccggga ggttgaagaa ctgcggcagg 1380
ccagcgaggce agatctccag ccaggaacta ttgagtacga acgccatcga cttacgegtg 1440
cgcaggcecga cgcacaggaa ctgaagaatg ccagagacte cgctgaagtyg gtggaaaccyg 1500
cattctgtac tttcgtgetyg tegcggatcg caggtgaaat tgccagtatt ctcgacgggce 1560
tcecectgte ggtgcagegyg cgttttecgg aactggaaaa ccgacatgtt gatttcectga 1620
aacgggatat catcaaagcc atgaacaaag cagccgceget ggatgaactg ataccggggt 1680
tgctgagtga atatatcgaa cagtcaggtt aacaggctgc ggcattttgt ccgecgcecggg 1740
cttcgcetecac tgttcaggcec ggagccacag accgccgttg aatgggcgga tgctaattac 1800
tatctcecga aagaatccge ataccaggaa gggcgctggg aaacactgcce ctttcagegg 1860
gccatcatga atgcgatggg cagcgactac atccgtgagg tgaatgtggt gaagtctgece 1920
cgtgtcecggtt attccaaaat gcetgctgggt gtttatgect actttataga gcataagcag 1980
cgcaacaccce ttatctggtt gecgacggat ggtgatgcecg agaactttat gaaaacccac 2040
gttgagccga ctattcgtga tattccgteg ctgctggcecge tggccccgtg gtatggcaaa 2100
aagcaccggg ataacacgct caccatgaag cgtttcacta atgggcgtgg cttcectggtgce 2160
ctgggcggta aagcggcaaa aaactaccgt gaaaagtcegg tggatgtggce gggttatgat 2220
gaacttgctg cttttgatga tgatattgaa caggaaggct ctccgacgtt cctgggtgac 2280
aagcgctgat gectgcaccaa ctgtatccat cttecccacca tccagtgage agttaacatce 2340
tggaggtgcce tcagtcgtgt gettcttgaa caacttctac cccaaagaca tcaatgtcaa 2400
gtggaagatt gatggcagtg aacgacaaaa tggcgtcctg aacagttgga ctgatcagga 2460
cagcaaagac agcacctaca gcatgagcag caccctcacyg ttgaccaagyg acgagtatga 2520
acgacataac agctatacct gtgaggccac tcacaagaca tcaacttcac ccattgtcaa 2580
gagcttcaac aggaatgagt gttaagcggce cgctcgagge cggcaaggec ggatcccecg 2640
acctcgacct ctggctaata aaggaaattt attttcattg caatagtgtg ttggaatttt 2700
ttgtgtectect cactcggaag gacatatggg agggcaaatc atttggtcga gatccctegg 2760
agatctctag ctagaggatc gatccccgce ccggacgaac taaacctgac tacgacatct 2820
ctgccectte ttcecgeggggce agtgcatgta atceccttcecag ttggttggta caacttgeca 2880
actgggccct gttccacatg tgacacgggg ggggaccaaa cacaaagggg ttctctgact 2940
gtagttgaca tccttataaa tggatgtgca catttgccaa cactgagtgg ctttcatcect 3000
ggagcagact ttgcagtctg tggactgcaa cacaacattg cctttatgtg taactcttgg 3060
ctgaagctct tacaccaatg ctgggggaca tgtacctceccce aggggcccag gaagactacg 3120

ggaggctaca ccaacgtcaa tcagagggge ctgtgtaget accgataage ggaccctcaa 3180
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gagggcatta gcaatagtgt ttataaggcc cccttgttaa ccctaaacgg gtagcatatg 3240
cttcecegggt agtagtatat actatccaga ctaaccctaa ttcaatagca tatgttacce 3300
aacgggaagc atatgctatc gaattagggt tagtaaaagg gtcctaagga acagcgatat 3360
ctcccaccee atgagcectgte acggttttat ttacatgggg tcaggattcce acgagggtag 3420
tgaaccattt tagtcacaag ggcagtggct gaagatcaag gagcgggcag tgaactctcce 3480
tgaatcttcg cctgcttett cattctectt cgtttageta atagaataac tgctgagttg 3540
tgaacagtaa ggtgtatgtg aggtgctcga aaacaaggtt tcaggtgacg cccccagaat 3600
aaaatttgga cggggggttc agtggtggca ttgtgctatg acaccaatat aaccctcaca 3660
aaccccttgg gcaataaata ctagtgtagg aatgaaacat tctgaatatc tttaacaata 3720
gaaatccatg gggtggggac aagccgtaaa gactggatgt ccatctcaca cgaatttatg 3780
gctatgggca acacataatc ctagtgcaat atgatactgg ggttattaag atgtgtccca 3840
ggcagggacc aagacaggtg aaccatgttg ttacactcta tttgtaacaa ggggaaagag 3900
agtggacgcce gacagcagcg gactccactg gttgtctceta acacccccga aaattaaacg 3960
gggctccacyg ccaatggggce ccataaacaa agacaagtgg ccactctttt ttttgaaatt 4020
gtggagtggg ggcacgcgtc agcccccaca cgccgecctyg cggttttgga ctgtaaaata 4080
agggtgtaat aacttggctg attgtaaccc cgctaaccac tgcggtcaaa ccacttgecce 4140
acaaaaccac taatggcacc ccggggaata cctgcataag taggtgggeyg ggccaagata 4200
ggggcgcgat tgctgcgatce tggaggacaa attacacaca cttgcgecctg agcgccaagce 4260
acagggttgt tggtcctcat attcacgagg tcgctgagag cacggtgggce taatgttgcece 4320
atgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 4380
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 4440
gtagtatatg ctatcctaat ttatatctgg gtagcatagg ctatcctaat ctatatctgg 4500
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ctgtatccgg 4560
gtagcatatg ctatcctaat agagattagg gtagtatatg ctatcctaat ttatatctgg 4620
gtagcatata ctacccaaat atctggatag catatgctat cctaatctat atctgggtag 4680
catatgctat cctaatctat atctgggtag cataggctat cctaatctat atctgggtag 4740
catatgctat cctaatctat atctgggtag tatatgctat cctaatttat atctgggtag 4800
cataggctat cctaatctat atctgggtag catatgctat cctaatctat atctgggtag 4860
tatatgctat cctaatctgt atccgggtag catatgctat cctcatgata agctgtcaaa 4920
catgagaatt ttcttgaaga cgaaagggcc tcgtgatacg cctattttta taggttaatg 4980
tcatgataat aatggtttct tagacgtcag gtggcacttt tcggggaaat gtgcgcggaa 5040
ccectatttg tttattttte taaatacatt caaatatgta tccgctcatg agacaataac 5100
cctgataaat gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg 5160
tcgececttat teccctttttt geggcatttt geccttectgt ttttgctcac ccagaaacgce 5220
tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg 5280
atctcaacag cggtaagatc cttgagagtt ttcgcceccga agaacgtttt ccaatgatga 5340
gcacttttaa agttctgcta tgtggcgegg tattatcceg tgttgacgcece gggcaagagce 5400

aactcggtcg ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag 5460
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aaaagcatct tacggatgge

gtgataacac tgcggccaac

cttttttgca caacatgggyg

atgaagccat accaaacgac

tgcgcaaact attaactgge

ggatggaggc ggataaagtt

ttattgctga taaatctgga

ggccagatgg taagccctee

tggatgaacyg aaatagacag

tgtcagacca agtttactca

aaaggatcta ggtgaagatc

tttegtteca ctgagegtca

tttttetgeyg cgtaatctge

gtttgcecgga tcaagagcta

agataccaaa tactgttctt

tagcaccgee tacataccte

ataagtcgtyg tcttaccggg

cgggctgaac ggggggttcg

tgagatacct acagcgtgag

acaggtatcc ggtaagcgge

gaaacgcctyg gtatctttat

ttttgtgatyg ctcgtcaggyg

tacggttecct ggecttttge

attctgtgga taaccgtatt

cgaccgageyg cagcgagtca

ctcteccege gegttggeceyg

aagcgggcayg tgagcgcaac

ctttacactt tatgctteceg

acacaggaaa cagctatgac

ccagcaggca gaagtatgca

ctaactcege ccatceegec

tgactaattt tttttattta

aagtagtgag gaggcttttt

taaagtttta aacagagagg

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

<400>

SEQ ID NO 4
LENGTH: 7498
TYPE: DNA

atgacagtaa

ttacttctga

gatcatgtaa

gagegtgaca

gaactactta

gcaggaccac

gccggtgagc

cgtatecgtag

atcgctgaga

tatatacttt

ctttttgata

gacccegtag

tgcttgcaaa

ccaactcttt

ctagtgtage

getetgetaa

ttggactcaa

tgcacacagc

ctatgagaaa

agggtcggaa

agtcctgteg

dggceggagcec

tggcctttty

accgecetttyg

gtgagcgagg

attcattaat

gcaattaatg

getegtatgt

catgattacg

aagcatgcat

cctaacteceg

tgcagaggec

tggaggccta

aatctttgca

gagaattatg

caacgatcgg

ctcgecttga

ccacgatgec

ctctagette

ttctgegete

gtgggtctcg

ttatctacac

taggtgccete

agattgattt

atctcatgac

aaaagatcaa

caaaaaaacc

ttccgaaggt

cgtagttagg

tcctgttace

gacgatagtt

ccagcttgga

gegecacget

caggagagcyg

ggtttegeca

tatggaaaaa

ctcacatgtt

agtgagctga

aagcggaaga

gecagctggca

tgagttaget

tgtgtggaat

ccaagcetceta

ctcaattagt

cccagttecyg

gaggcegect

ggcttttgca

gctaatggac

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION:

SEQUENCE: 4

cagtgctgece ataaccatga

aggaccgaag gagctaaccg

tcgttgggaa ccggagctga

tgcagcaatyg gcaacaacgt

ccggcaacaa ttaatagact

ggcecttecyg getggetggt

cggtatcatt gcagcactgg

gacggggagt caggcaacta

actgattaag cattggtaac

aaaacttcat ttttaattta

caaaatcect taacgtgagt

aggatcttct tgagatcctt

accgctacca geggtggttt

aactggcttce agcagagcege

ccaccactte aagaactctg

agtggctget gccagtggeg

accggataag gcgcagceggt

gecgaacgace tacaccgaac

tcccgaaggyg agaaaggcegyg

cacgagggag cttccagggyg

cctetgactt gagegtcgat

cgccagcaac geggectttt

cttteectgeyg ttatccecty

taccgctege cgcagecgaa

gegeccaata cgcaaaccgce

cgacaggttt cccgactgga

cactcattag gcaccccagg

tgtgagcgga taacaatttce

gctagaggte gagtccctece

cagcaaccat agtcccgece

cccattetee gecccatgge

cggectetga getattecag

aaaagctttyg caaagatgga

cttctaggte ttgaaagyg

Synthetic construct: pJP193 ; pHybE-mCk V2

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7498
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agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcac catggacatg cgegtgeccg 1260
cccagetget gggcectgetg ctgetgtggt tcecccggete gegatgcgca tggtatgecg 1320
aaagggatgc tgaaattgag aacgaaaagc tgcgccggga ggttgaagaa ctgcggcagg 1380
ccagcgaggce agatctccag ccaggaacta ttgagtacga acgccatcga cttacgegtg 1440
cgcaggcecga cgcacaggaa ctgaagaatg ccagagacte cgctgaagtyg gtggaaaccyg 1500
cattctgtac tttcgtgetyg tegcggatcg caggtgaaat tgccagtatt ctcgacgggce 1560
tcecectgte ggtgcagegyg cgttttecgg aactggaaaa ccgacatgtt gatttcectga 1620
aacgggatat catcaaagcc atgaacaaag cagccgceget ggatgaactg ataccggggt 1680
tgctgagtga atatatcgaa cagtcaggtt aacaggctgc ggcattttgt ccgecgcecggg 1740
cttcgcetecac tgttcaggcec ggagccacag accgccgttg aatgggcgga tgctaattac 1800
tatctcecga aagaatccge ataccaggaa gggcgctggg aaacactgcce ctttcagegg 1860
gccatcatga atgcgatggg cagcgactac atccgtgagg tgaatgtggt gaagtctgece 1920
cgtgtcecggtt attccaaaat gcetgctgggt gtttatgect actttataga gcataagcag 1980
cgcaacaccce ttatctggtt gecgacggat ggtgatgcecg agaactttat gaaaacccac 2040
gttgagccga ctattcgtga tattccgteg ctgctggcecge tggccccgtg gtatggcaaa 2100
aagcaccggg ataacacgct caccatgaag cgtttcacta atgggcgtgg cttcectggtgce 2160
ctgggcggta aagcggcaaa aaactaccgt gaaaagtcegg tggatgtggce gggttatgat 2220

gaacttgctg cttttgatga tgatattgaa caggaaggct ctccgacgtt cctgggtgac 2280



US 2013/0344537 Al Dec. 26, 2013
28

-continued

aagcgctgat gectgcaccaa ctgtatccat cttecccacca tccagtgage agttaacatce 2340
tggaggtgcce tcagtcgtgt gettcttgaa caacttctac cccaaagaca tcaatgtcaa 2400
gtggaagatt gatggcagtg aacgacaaaa tggcgtcctg aacagttgga ctgatcagga 2460
cagcaaagac agcacctaca gcatgagcag caccctcacyg ttgaccaagyg acgagtatga 2520
acgacataac agctatacct gtgaggccac tcacaagaca tcaacttcac ccattgtcaa 2580
gagcttcaac aggaatgagt gttaagcggce cgctcgagge cggcaaggec ggatcccecg 2640
acctcgacct ctggctaata aaggaaattt attttcattg caatagtgtg ttggaatttt 2700
ttgtgtectect cactcggaag gacatatggg agggcaaatc atttggtcga gatccctegg 2760
agatctctag ctagaggatc gatccccgce ccggacgaac taaacctgac tacgacatct 2820
ctgccectte ttcecgeggggce agtgcatgta atceccttcecag ttggttggta caacttgeca 2880
actgggccct gttccacatg tgacacgggg ggggaccaaa cacaaagggg ttctctgact 2940
gtagttgaca tccttataaa tggatgtgca catttgccaa cactgagtgg ctttcatcect 3000
ggagcagact ttgcagtctg tggactgcaa cacaacattg cctttatgtg taactcttgg 3060
ctgaagctct tacaccaatg ctgggggaca tgtacctceccce aggggcccag gaagactacg 3120
ggaggctaca ccaacgtcaa tcagaggggc ctgtgtaget accgataagc ggaccctcaa 3180
gagggcatta gcaatagtgt ttataaggcc cccttgttaa ccctaaacgg gtagcatatg 3240
cttcecegggt agtagtatat actatccaga ctaaccctaa ttcaatagca tatgttacce 3300
aacgggaagc atatgctatc gaattagggt tagtaaaagg gtcctaagga acagcgatat 3360
ctcccaccee atgagcectgte acggttttat ttacatgggg tcaggattcce acgagggtag 3420
tgaaccattt tagtcacaag ggcagtggct gaagatcaag gagcgggcag tgaactctcce 3480
tgaatcttcg cctgcttett cattctectt cgtttageta atagaataac tgctgagttg 3540
tgaacagtaa ggtgtatgtg aggtgctcga aaacaaggtt tcaggtgacg cccccagaat 3600
aaaatttgga cggggggttc agtggtggca ttgtgctatg acaccaatat aaccctcaca 3660
aaccccttgg gcaataaata ctagtgtagg aatgaaacat tctgaatatc tttaacaata 3720
gaaatccatg gggtggggac aagccgtaaa gactggatgt ccatctcaca cgaatttatg 3780
gctatgggca acacataatc ctagtgcaat atgatactgg ggttattaag atgtgtccca 3840
ggcagggacc aagacaggtg aaccatgttg ttacactcta tttgtaacaa ggggaaagag 3900
agtggacgcce gacagcagcg gactccactg gttgtctceta acacccccga aaattaaacg 3960
gggctccacyg ccaatggggce ccataaacaa agacaagtgg ccactctttt ttttgaaatt 4020
gtggagtggg ggcacgcgtc agcccccaca cgccgecctyg cggttttgga ctgtaaaata 4080
agggtgtaat aacttggctg attgtaaccc cgctaaccac tgcggtcaaa ccacttgecce 4140
acaaaaccac taatggcacc ccggggaata cctgcataag taggtgggeyg ggccaagata 4200
ggggcgcgat tgctgcgatce tggaggacaa attacacaca cttgcgecctg agcgccaagce 4260
acagggttgt tggtcctcat attcacgagg tcgctgagag cacggtgggce taatgttgcece 4320
atgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 4380
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 4440
gtagtatatg ctatcctaat ttatatctgg gtagcatagg ctatcctaat ctatatctgg 4500
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ctgtatccgg 4560

gtagcatatg ctatcctaat agagattagg gtagtatatg ctatcctaat ttatatctgg 4620
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gtagcatata ctacccaaat atctggatag catatgctat cctaatctat atctgggtag 4680
catatgctat cctaatctat atctgggtag cataggctat cctaatctat atctgggtag 4740
catatgctat cctaatctat atctgggtag tatatgctat cctaatttat atctgggtag 4800
cataggctat cctaatctat atctgggtag catatgctat cctaatctat atctgggtag 4860
tatatgctat cctaatctgt atccgggtag catatgctat cctcatgata agctgtcaaa 4920
catgagaatt ttcttgaaga cgaaagggcc tcgtgatacg cctattttta taggttaatg 4980
tcatgataat aatggtttct tagacgtcag gtggcacttt tcggggaaat gtgcgcggaa 5040
ccectatttg tttattttte taaatacatt caaatatgta tccgctcatg agacaataac 5100
cctgataaat gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg 5160
tcgececttat teccctttttt geggcatttt geccttectgt ttttgctcac ccagaaacgce 5220
tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg 5280
atctcaacag cggtaagatc cttgagagtt ttcgcceccga agaacgtttt ccaatgatga 5340
gcacttttaa agttctgcta tgtggcgegg tattatcceg tgttgacgcece gggcaagagce 5400
aactcggtcg ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag 5460
aaaagcatct tacggatggc atgacagtaa gagaattatg cagtgctgcc ataaccatga 5520
gtgataacac tgcggccaac ttacttctga caacgatcgg aggaccgaag gagctaaccyg 5580
cttttttgca caacatgggg gatcatgtaa ctcgccttga tecgttgggaa ccggagctga 5640
atgaagccat accaaacgac gagcgtgaca ccacgatgec tgcagcaatyg gcaacaacgt 5700
tgcgcaaact attaactggc gaactactta ctctagettc ccggcaacaa ttaatagact 5760
ggatggaggc ggataaagtt gcaggaccac ttctgcgcte ggcccttecg gctggcectggt 5820
ttattgctga taaatctgga gccggtgage gtgggtcteg cggtatcatt gcagcactgg 5880
ggccagatgg taagccctcee cgtatcgtag ttatctacac gacggggagt caggcaacta 5940
tggatgaacg aaatagacag atcgctgaga taggtgcctc actgattaag cattggtaac 6000
tgtcagacca agtttactca tatatacttt agattgattt aaaacttcat ttttaattta 6060
aaaggatcta ggtgaagatc ctttttgata atctcatgac caaaatccct taacgtgagt 6120
tttegtteca ctgagecgtca gaccceccecgtag aaaagatcaa aggatcttcet tgagatcctt 6180
tttttectgeg cgtaatctge tgcttgcaaa caaaaaaacc accgctacca geggtggttt 6240
gtttgccgga tcaagagcta ccaactcttt ttccgaaggt aactggcttce agcagagcgce 6300
agataccaaa tactgttctt ctagtgtagce cgtagttagg ccaccacttc aagaactctg 6360
tagcaccgcce tacatacctce getctgctaa tcectgttace agtggcectget gecagtggeg 6420
ataagtcgtg tcttaccggg ttggactcaa gacgatagtt accggataag gcgcagcggt 6480
cgggctgaac ggggggttceg tgcacacage ccagettgga gcgaacgacce tacaccgaac 6540
tgagatacct acagcgtgag ctatgagaaa gcgcecacget tceccgaaggyg agaaaggcgg 6600
acaggtatce ggtaagcggce agggtcggaa caggagageg cacgagggag cttcecagggg 6660
gaaacgcctg gtatctttat agtectgteg ggtttegcca cctcectgactt gagegtcgat 6720
ttttgtgatg ctcgtcaggyg gggcggagcce tatggaaaaa cgccagcaac gcggcectttt 6780
tacggttecct ggecttttge tggecttttg ctcacatgtt ctttectgeg ttatccecctg 6840

attctgtgga taaccgtatt accgectttg agtgagctga taccgctcge cgcagccgaa 6900
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cgaccgageg cagcgagtca gtgagcgagg aagcggaaga gcegeccaata cgcaaaccgce 6960
ctctececge gegttggecg attcattaat gcagectggca cgacaggttt cccgactgga 7020
aagcgggcag tgagcgcaac gcaattaatg tgagttagcet cactcattag gcaccccagg 7080
ctttacactt tatgcttcecg gctcgtatgt tgtgtggaat tgtgagcgga taacaatttce 7140
acacaggaaa cagctatgac catgattacg ccaagctcta gctagaggtce gagtccctcece 7200
ccagcaggca gaagtatgca aagcatgcat ctcaattagt cagcaaccat agtcccgecce 7260
ctaactccge ccatcccgece cctaactceccecg cccagttecg ceccattcectee gecccatgge 7320
tgactaattt tttttattta tgcagaggcc gaggccgect cggcctctga gcectattecag 7380
aagtagtgag gaggcttttt tggaggccta ggcttttgca aaaagctttg caaagatgga 7440
taaagtttta aacagagagg aatctttgca gctaatggac cttctaggtc ttgaaagg 7498
<210> SEQ ID NO 5

<211> LENGTH: 8144

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP176 ; pHybE-mCgl V1
<400> SEQUENCE: 5

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380

gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
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gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgcta 2280
aaacgacacc cccatctgte tatccactgg ccecctggate tgctgcccaa actaactcca 2340
tggtgaccct gggatgcctg gtcaagggct atttccctga geccagtgaca gtgacctgga 2400
actctggatc cctgtccage ggtgtgcaca ccttcecccage tgtcectgcag tetgacctet 2460
acactctgag cagctcagtg actgtcccct ccagcacctg gecccagcgag accgtcacct 2520
gcaacgttge ccacccggece agcagcacca aggtggacaa gaaaattgtg cccagggatt 2580
gtggttgtaa gccttgcata tgtacagtcc cagaagtatc atctgtcecttce atcttccecccce 2640
caaagcccaa ggatgtgcte accattactc tgactcctaa ggtcacgtgt gttgtggtag 2700
acatcagcaa ggatgatccc gaggtccagt tcagctggtt tgtagatgat gtggaggtgce 2760
acacagctca gacgcaacce cgggaggage agttcaacag cactttcege tcagtcagtg 2820
aacttcccat catgcaccag gactggctca atggcaagga gttcaaatgce agggtcaaca 2880
gtgcagettt cecctgcccee atcgagaaaa ccatctccaa aaccaaaggce agaccgaagg 2940
ctccacaggt gtacaccatt ccacctccca aggagcagat ggccaaggat aaagtcagtce 3000
tgacctgcat gataacagac ttcttcececctg aagacattac tgtggagtgg cagtggaatg 3060
ggcagccage ggagaactac aagaacactc agcccatcat ggacacagat ggctcttact 3120
tcgtctacag caagctcaat gtgcagaaga gcaactggga ggcaggaaat actttcacct 3180
gctetgtgtt acatgagggce ctgcacaacc accatactga gaagagcctce tcccactcetce 3240
ctggtaaata agcggccgcet cgaggcecgge aaggccggat cccccgacct cgacctetgg 3300
ctaataaagg aaatttattt tcattgcaat agtgtgttgg aattttttgt gtctctcact 3360
cggaaggaca tatgggaggg caaatcattt ggtcgagatc cctcggagat ctctagctag 3420
aggatcgatc cccgcccegg acgaactaaa cctgactacg acatctctge cecttetteg 3480
cggggcagtg catgtaatcc cttcagttgg ttggtacaac ttgccaactg ggccctgtte 3540
cacatgtgac acgggggggg accaaacaca aaggggttct ctgactgtag ttgacatcct 3600
tataaatgga tgtgcacatt tgccaacact gagtggcttt catcctggag cagactttgce 3660

agtctgtgga ctgcaacaca acattgcctt tatgtgtaac tcttggctga agctcttaca 3720



US 2013/0344537 Al

32

-continued

Dec. 26, 2013

ccaatgetygyg

cgtcaatcag

tagtgtttat

gtatatacta

gctatcgaat

getgtcacgyg

cacaagggca

cttcttcecatt

tatgtgaggt

gggttcagtg

taaatactag

ggggacaagc

ataatcctag

caggtgaacc

gcagcggact

tggggcccat

cgegteagec

tggctgattyg

ggcacccegyg

gegatctgga

cctcatattce

ctacccaaat

cctaatctat

cctaatttat

cctaatctat

cctaatagag

ccaaatatct

atctatatct

atctatatct

atctatatct

atctgtatcc

tgaagacgaa

gtttcttaga

tttttctaaa

caataatatt

ttttttgegy

gatgctgaag

aagatccttg

ctgctatgtyg

gggacatgta

aggggcctgt

aaggccccect

tccagactaa

tagggttagt

ttttatttac

gtggctgaag

ctecttegtt

gctegaaaac

gtggcattgt

tgtaggaatg

cgtaaagact

tgcaatatga

atgttgttac

ccactggttyg

aaacaaagac

cccacacgcece

taaccceget

ggaatacctyg

ggacaaatta

acgaggtege

atctggatag

atctgggtag

atctgggtag

atctgggtag

attagggtag

ggatagcata

gggtagcata

gggtagtata

gggtagcata

gggtagcata

agggcctegt

cgtcaggtgg

tacattcaaa

gaaaaaggaa

cattttgect

atcagttggg

agagtttteg

gegeggtatt

ccteccagygy

gtagctaccyg

tgttaaccct

ccctaattca

aaaagggtcc

atggggtcag

atcaaggagc

tagctaatag

aaggtttcag

gctatgacac

aaacattctg

ggatgtccat

tactggggtt

actctatttg

tctctaacac

aagtggccac

gecetgeggt

aaccactgeg

cataagtagg

cacacacttg

tgagagcacg

catatgctat

catatgctat

cataggctat

tatatgctat

tatatgctat

tgctatccta

ggctatccta

tgctatccta

tgctatccta

tgctatccte

gatacgccta

cacttttegyg

tatgtatccg

gagtatgagt

tcectgttttt

tgcacgagtyg

ccccgaagaa

atcccgtgtt

gcccaggaag
ataagcggac
aaacgggtag
atagcatatg
taaggaacag
gattccacga
gggcagtgaa
aataactgct
gtgacgccce
caatataacc
aatatcttta
ctcacacgaa
attaagatgt
taacaagggyg
ccccgaaaat
tcttttettet
tttggactgt
gtcaaaccac
tgggegggcee
cgectgageyg
gtgggctaat
cctaatctat
cctaatctat
cctaatctat
cctaatctgt
cctaatttat
atctatatct
atctatatct
atttatatct
atctatatct
atgataagct
tttttatagg
ggaaatgtgce
ctcatgagac
attcaacatt
gctcacccag
ggttacatcyg

cgttttccaa

gacgccgggce

actacgggag gctacaccaa

cctcaagagg gcattagcaa

catatgctte ccgggtagta

ttacccaacyg ggaagcatat

cgatatctce caccccatga

gggtagtgaa ccattttagt

ctctectgaa tettegecty

gagttgtgaa cagtaaggtg

cagaataaaa tttggacggyg

ctcacaaacc ccttgggcaa

acaatagaaa tccatggggt

tttatggcta tgggcaacac

gtcecaggea gggaccaaga

aaagagagtg gacgccgaca

taaacggggce tccacgccaa

gaaattgtgg agtgggggca

aaaataaggg tgtaataact

ttgcccacaa aaccactaat

aagatagggg cgcgattget

ccaagcacag ggttgttggt

gttgccatgg gtagcatata

atctgggtag cataggctat

atctgggtag tatatgctat

atctgggtag catatgctat

atccgggtag catatgetat

atctgggtag catatactac

gggtagcata tgctatccta

gggtagcata tgctatccta

gggtagcata ggctatccta

gggtagtata tgctatccta

gtcaaacatg agaattttct

ttaatgtcat gataataatg

geggaaccece tatttgttta

aataaccctyg ataaatgett

tcegtgtege ccttattece

aaacgctggt gaaagtaaaa

aactggatct caacagcggt

tgatgagcac ttttaaagtt

aagagcaact cggtcgecge

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060
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atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa gcatcttacg 6120
gatggcatga cagtaagaga attatgcagt gctgccataa ccatgagtga taacactgcg 6180
gccaacttac ttctgacaac gatcggagga ccgaaggagc taaccgcttt tttgcacaac 6240
atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agctgaatga agccatacca 6300
aacgacgagc gtgacaccac gatgcctgca gcaatggcaa caacgttgeg caaactatta 6360
actggcgaac tacttactct agcttcccgg caacaattaa tagactggat ggaggcggat 6420
aaagttgcag gaccacttct gecgctceggcee cttecggetg getggtttat tgctgataaa 6480
tctggagecg gtgagegtgg gtectegeggt atcattgcag cactggggece agatggtaag 6540
ccetecegta tegtagttat ctacacgacg gggagtcagg caactatgga tgaacgaaat 6600
agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaactgtc agaccaagtt 6660
tactcatata tactttagat tgatttaaaa cttcattttt aatttaaaag gatctaggtg 6720
aagatccttt ttgataatct catgaccaaa atcccttaac gtgagttttce gttccactga 6780
gcgtcagace ccgtagaaaa gatcaaagga tcttcecttgag atcctttttt tctgegegta 6840
atctgctget tgcaaacaaa aaaaccaccg ctaccagcegg tggtttgttt gecggatcaa 6900
gagctaccaa ctctttttce gaaggtaact ggcttcagca gagcgcagat accaaatact 6960
gttcttctag tgtagccgta gttaggccac cacttcaaga actctgtagce accgcectaca 7020
tacctcgete tgctaatcct gttaccagtg gctgctgceca gtggcgataa gtegtgtcett 7080
accgggttgg actcaagacg atagttaccg gataaggcge ageggtceggyg ctgaacgggg 7140
ggttcegtgea cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag 7200
cgtgagcetat gagaaagcgce cacgcttece gaagggagaa aggcggacag gtatccggta 7260
agcggcaggg tceggaacagg agagcgcacg agggagcette cagggggaaa cgcectggtat 7320
ctttatagtc ctgtcgggtt tegccacctce tgacttgage gtcgattttt gtgatgectceg 7380
tcaggggggc ggagcctatg gaaaaacgcce agcaacgcegg cctttttacg gttectggece 7440
ttttgctgge cttttgctca catgttettt cctgegttat cccctgatte tgtggataac 7500
cgtattaccg cctttgagtyg agctgatacce gctegcececgca geccgaacgac cgagcgcagce 7560
gagtcagtga gcgaggaagce ggaagagcgce ccaatacgca aaccgectet ceccgegegt 7620
tggccgattc attaatgcag ctggcacgac aggttteccg actggaaagce gggcagtgag 7680
cgcaacgcaa ttaatgtgag ttagctcact cattaggcac cccaggcttt acactttatg 7740
cttceggete gtatgttgtyg tggaattgtg agcggataac aatttcacac aggaaacagc 7800
tatgaccatg attacgccaa gctctagcta gaggtcgagt ccectceccecccag caggcagaag 7860
tatgcaaagc atgcatctca attagtcagc aaccatagtc ccgcccctaa cteccgcccat 7920
ccegececta actcecgcecca gtteccgecca tteteccgece catggctgac taattttttt 7980
tatttatgca gaggccgagg ccgcctegge ctectgagceta ttccagaagt agtgaggagg 8040
cttttttgga ggcctaggct tttgcaaaaa gctttgcaaa gatggataaa gttttaaaca 8100
gagaggaatc tttgcagcta atggaccttc taggtcttga aagg 8144

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 6
LENGTH: 8144
TYPE: DNA

ORGANISM: Artificial Sequence

FEATURE:
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<223> OTHER INFORMATION: Synthetic construct: pJP189 ; pHybE-mCgl V2
<400> SEQUENCE: 6
agtgggaatt ggctceggtg cccgtcagtg ggcagagege acatcgcecca cagtccccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160

taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
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tgcttttgat

aaacgacacc

tggtgaccct

actctggatce

acactctgag

gcaacgttge

gtggttgtaa

caaagcccaa

acatcagcaa

acacagctca

aacttcccat

gtgcagettt

ctccacaggt

tgacctgeat

ggcagccage

tcgtctacag

getetgtgtt

ctggtaaata

ctaataaagg

cggaaggaca

aggatcgatc

cggggcagtg

cacatgtgac

tataaatgga

agtctgtgga

ccaatgetygyg

cgtcaatcag

tagtgtttat

gtatatacta

gctatcgaat

getgtcacgyg

cacaagggca

cttcttcecatt

tatgtgaggt

gggttcagtg

taaatactag

ggggacaagc

ataatcctag

gatgatattg

cccatetgte

gggatgcctg

cctgtecage

cagctcagtyg

ccacceggec

gecttgcata

ggatgtgete

ggatgatcce

gacgcaacce

catgcaccag

cecctgeceee

gtacaccatt

gataacagac

ggagaactac

caagctcaat

acatgagggc

agcggeeget

aaatttattt

tatgggaggg

cecegeccagy

catgtaatcc

acdggygggy

tgtgcacatt

ctgcaacaca

gggacatgta

aggggcctgt

aaggccccect

tccagactaa

tagggttagt

ttttatttac

gtggctgaag

ctecttegtt

gctegaaaac

gtggcattgt

tgtaggaatg

cgtaaagact

tgcaatatga

aacaggaagg
tatccactgg
gtcaagggcet
ggtgtgcaca
actgtccect
agcagcacca
tgtacagtcc
accattactce
gaggtccagt
cgggaggagce
gactggctca
atcgagaaaa
ccaccteeca
ttcttecctyg
aagaacactc
gtgcagaaga
ctgcacaacc
cgaggeegge
tcattgcaat
caaatcattt
acgaactaaa
cttcagttygyg
accaaacaca
tgccaacact
acattgeett
ccteccagygy
gtagctaccyg
tgttaaccct
ccctaattcea
aaaagggtcc
atggggtcag
atcaaggagc
tagctaatag
aaggtttcag
gctatgacac
aaacattctg
ggatgtccat

tactggggtt

ctctecgacy

ccectggate

atttcecctga

cctteccage

ccagcacctyg

aggtggacaa

cagaagtatc

tgactcctaa

tcagctggtt

agttcaacag

atggcaagga

ccatctccaa

aggagcagat

aagacattac

agcccatcat

gcaactggga

accatactga

aaggccggat

agtgtgttgg

ggtcgagate

cctgactacyg

ttggtacaac

aaggggttct

gagtggettt

tatgtgtaac

gcccaggaag

ataagcggac

aaacgggtag

atagcatatg

taaggaacag

gattccacga

gggcagtgaa

aataactgct

gtgacgccce

caatataacc

aatatcttta

ctcacacgaa

attaagatgt

ttcetgggty acaagegceta

tgctgcccaa actaactcca

gccagtgaca gtgacctgga

tgtcctgecag tctgacctet

geccagegag accgtcaccet

gaaaattgtg cccagggatt

atctgtette atctteccce

ggtcacgtgt gttgtggtag

tgtagatgat gtggaggtgce

cactttcege tcagtcagtyg

gttcaaatgce agggtcaaca

aaccaaaggc agaccgaagg

ggccaaggat aaagtcagte

tgtggagtgg cagtggaatg

ggacacagat ggctcttact

ggcaggaaat actttcacct

gaagagccte tcccactcete

cccecgacet cgacctetygyg

aattttttgt gtctctcact

ccteggagat ctetagetag

acatctctge ceettetteg

ttgccaactyg ggccctgtte

ctgactgtag ttgacatcct

catcctggag cagactttge

tcttggetga agctcttaca

actacgggag gctacaccaa

cctcaagagg gcattagcaa

catatgctte ccgggtagta

ttacccaacyg ggaagcatat

cgatatctce caccccatga

gggtagtgaa ccattttagt

ctctectgaa tettegecty

gagttgtgaa cagtaaggtg

cagaataaaa tttggacggyg

ctcacaaacc ccttgggcaa

acaatagaaa tccatggggt

tttatggcta tgggcaacac

gtcecaggea gggaccaaga

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500
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caggtgaacc atgttgttac actctatttg taacaagggg aaagagagtg gacgccgaca 4560
gcagcggact ccactggttg tctctaacac ccccgaaaat taaacggggce tccacgccaa 4620
tggggcccat aaacaaagac aagtggccac tctttttttt gaaattgtgg agtgggggca 4680
cgecgtcagece cccacacgec gecctgeggt tttggactgt aaaataaggg tgtaataact 4740
tggctgattg taaccccget aaccactgcg gtcaaaccac ttgcccacaa aaccactaat 4800
ggcaccceegyg ggaatacctyg cataagtagg tgggegggece aagatagggg cgcgattget 4860
gcgatctgga ggacaaatta cacacacttg cgcctgageg ccaagcacag ggttgttggt 4920
cctcatattc acgaggtcgce tgagagcacg gtgggctaat gttgccatgg gtagcatata 4980
ctacccaaat atctggatag catatgctat cctaatctat atctgggtag cataggctat 5040
cctaatctat atctgggtag catatgctat cctaatctat atctgggtag tatatgctat 5100
cctaatttat atctgggtag cataggctat cctaatctat atctgggtag catatgctat 5160
cctaatctat atctgggtag tatatgctat cctaatctgt atccgggtag catatgctat 5220
cctaatagag attagggtag tatatgctat cctaatttat atctgggtag catatactac 5280
ccaaatatct ggatagcata tgctatccta atctatatct gggtagcata tgctatccta 5340
atctatatct gggtagcata ggctatccta atctatatct gggtagcata tgctatccta 5400
atctatatct gggtagtata tgctatccta atttatatct gggtagcata ggctatccta 5460
atctatatct gggtagcata tgctatccta atctatatct gggtagtata tgctatccta 5520
atctgtatcc gggtagcata tgctatccte atgataagct gtcaaacatg agaattttcet 5580
tgaagacgaa agggcctegt gatacgccta tttttatagg ttaatgtcat gataataatg 5640
gtttcttaga cgtcaggtgg cacttttecgg ggaaatgtgce gceggaacccce tatttgttta 5700
tttttctaaa tacattcaaa tatgtatccg ctcatgagac aataaccctg ataaatgcett 5760
caataatatt gaaaaaggaa gagtatgagt attcaacatt tccgtgtcge ccttattcce 5820
ttttttgegg cattttgect tectgttttt gctcacccag aaacgctggt gaaagtaaaa 5880
gatgctgaag atcagttggg tgcacgagtg ggttacatcg aactggatct caacagcggt 5940
aagatccttg agagtttteg ccccgaagaa cgttttccaa tgatgagcac ttttaaagtt 6000
ctgctatgtg gecgcggtatt atcccegtgtt gacgccgggce aagagcaact cggtcegccgce 6060
atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa gcatcttacg 6120
gatggcatga cagtaagaga attatgcagt gctgccataa ccatgagtga taacactgcg 6180
gccaacttac ttctgacaac gatcggagga ccgaaggagc taaccgcttt tttgcacaac 6240
atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agctgaatga agccatacca 6300
aacgacgagc gtgacaccac gatgcctgca gcaatggcaa caacgttgeg caaactatta 6360
actggcgaac tacttactct agcttcccgg caacaattaa tagactggat ggaggcggat 6420
aaagttgcag gaccacttct gecgctceggcee cttecggetg getggtttat tgctgataaa 6480
tctggagecg gtgagegtgg gtectegeggt atcattgcag cactggggece agatggtaag 6540
ccetecegta tegtagttat ctacacgacg gggagtcagg caactatgga tgaacgaaat 6600
agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaactgtc agaccaagtt 6660
tactcatata tactttagat tgatttaaaa cttcattttt aatttaaaag gatctaggtg 6720
aagatccttt ttgataatct catgaccaaa atcccttaac gtgagttttce gttccactga 6780

gcgtcagace ccgtagaaaa gatcaaagga tcttcecttgag atcctttttt tctgegegta 6840
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atctgctget tgcaaacaaa aaaaccaccg ctaccagcegg tggtttgttt gecggatcaa 6900
gagctaccaa ctctttttce gaaggtaact ggcttcagca gagcgcagat accaaatact 6960
gttcttctag tgtagccgta gttaggccac cacttcaaga actctgtagce accgcectaca 7020
tacctcgete tgctaatcct gttaccagtg gctgctgceca gtggcgataa gtegtgtcett 7080
accgggttgg actcaagacg atagttaccg gataaggcge ageggtceggyg ctgaacgggg 7140
ggttcegtgea cacagcccag cttggagcga acgacctaca ccgaactgag atacctacag 7200
cgtgagcetat gagaaagcgce cacgcttece gaagggagaa aggcggacag gtatccggta 7260
agcggcaggg tceggaacagg agagcgcacg agggagcette cagggggaaa cgcectggtat 7320
ctttatagtc ctgtcgggtt tegccacctce tgacttgage gtcgattttt gtgatgectceg 7380
tcaggggggc ggagcctatg gaaaaacgcce agcaacgcegg cctttttacg gttectggece 7440
ttttgctgge cttttgctca catgttettt cctgegttat cccctgatte tgtggataac 7500
cgtattaccg cctttgagtyg agctgatacce gctegcececgca geccgaacgac cgagcgcagce 7560
gagtcagtga gcgaggaagce ggaagagcgce ccaatacgca aaccgectet ceccgegegt 7620
tggccgattc attaatgcag ctggcacgac aggttteccg actggaaagce gggcagtgag 7680
cgcaacgcaa ttaatgtgag ttagctcact cattaggcac cccaggcttt acactttatg 7740
cttceggete gtatgttgtyg tggaattgtg agcggataac aatttcacac aggaaacagc 7800
tatgaccatg attacgccaa gctctagcta gaggtcgagt ccectceccecccag caggcagaag 7860
tatgcaaagc atgcatctca attagtcagc aaccatagtc ccgcccctaa cteccgcccat 7920
ccegececta actcecgcecca gtteccgecca tteteccgece catggctgac taattttttt 7980
tatttatgca gaggccgagg ccgcctegge ctectgagceta ttccagaagt agtgaggagg 8040
cttttttgga ggcctaggct tttgcaaaaa gctttgcaaa gatggataaa gttttaaaca 8100
gagaggaatc tttgcagcta atggaccttc taggtcttga aagg 8144
<210> SEQ ID NO 7

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP177 ; pHybE-mCg2a V1
<400> SEQUENCE: 7

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540

ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600

ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660
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gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgcta 2280
aaacaacagc cccatcggte tatccactgg ccectgtgtg tggagataca actggctect 2340
cggtgactct aggatgcctg gtcaagggtt atttccctga geccagtgacce ttgacctgga 2400
actctggatc cctgtccagt ggtgtgcaca ccttcecccage tgtcctgcag tcetgacctet 2460
acaccctcag cagctcagtyg actgtaacct cgagcacctg gcccagccag tccatcacct 2520
gcaatgtgge ccacccggca agcagcacca aggtggacaa gaaaattgag cccagagggce 2580
ccacaatcaa gccctgtect ccatgcaaat gcccagcacce taacctcttg ggtggaccat 2640
ccgtcttecat cttceecteca aagatcaagg atgtactcat gatctccctg agccccatag 2700
tcacatgtgt ggtggtggat gtgagcgagg atgacccaga tgtccagatc agctggtttg 2760
tgaacaacgt ggaagtacac acagctcaga cacaaaccca tagagaggat tacaacagta 2820
ctecteecgggt ggtcagtgece ctecccatce agcaccagga ctggatgagt ggcaaggagt 2880
tcaaatgcaa ggtcaacaac aaagacctcc cagcgcccat cgagagaacc atctcaaaac 2940

ccaaagggtc agtaagagct ccacaggtat atgtcttgcce tccaccagaa gaagagatga 3000
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ctaagaaaca ggtcactctg acctgcatgg tcacagactt catgcctgaa gacatttacg 3060
tggagtggac caacaacggg aaaacagagc taaactacaa gaacactgaa ccagtcctgg 3120
actctgatgg ttcttacttc atgtacagca agctgagagt ggaaaagaag aactgggtgg 3180
aaagaaatag ctactcctgt tcagtggtcce acgagggtct gcacaatcac cacacgacta 3240
agagcttete ccggactcceg ggtaaataag cggecgceteg aggecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220

ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
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ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120
acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540
ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780
gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260
gecggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcettceca 7320
gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380
cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440
tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500
cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560

cgaacgaccg agcgcagega gtcagtgage gaggaagegg aagagegece aatacgcaaa 7620
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ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680
tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740
caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800
tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860
ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920
gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980
tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040
ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100
tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160
gg 8162
<210> SEQ ID NO 8

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP190 ; pHybE-mCg2a V2
<400> SEQUENCE: 8

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320

getgaaattyg agaacgaaaa gctgcgecegyg gaggttgaag aactgeggca ggecagegag 1380
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gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgcta 2280
aaacaacagc cccatcggte tatccactgg ccectgtgtg tggagataca actggctect 2340
cggtgactct aggatgcctg gtcaagggtt atttccctga geccagtgacce ttgacctgga 2400
actctggatc cctgtccagt ggtgtgcaca ccttcecccage tgtcctgcag tcetgacctet 2460
acaccctcag cagctcagtyg actgtaacct cgagcacctg gcccagccag tccatcacct 2520
gcaatgtgge ccacccggca agcagcacca aggtggacaa gaaaattgag cccagagggce 2580
ccacaatcaa gccctgtect ccatgcaaat gcccagcacce taacctcttg ggtggaccat 2640
ccgtcttecat cttceecteca aagatcaagg atgtactcat gatctccctg agccccatag 2700
tcacatgtgt ggtggtggat gtgagcgagg atgacccaga tgtccagatc agctggtttg 2760
tgaacaacgt ggaagtacac acagctcaga cacaaaccca tagagaggat tacaacagta 2820
ctecteecgggt ggtcagtgece ctecccatce agcaccagga ctggatgagt ggcaaggagt 2880
tcaaatgcaa ggtcaacaac aaagacctcc cagcgcccat cgagagaacc atctcaaaac 2940
ccaaagggtc agtaagagct ccacaggtat atgtcttgcce tccaccagaa gaagagatga 3000
ctaagaaaca ggtcactctg acctgcatgg tcacagactt catgcctgaa gacatttacg 3060
tggagtggac caacaacggg aaaacagagc taaactacaa gaacactgaa ccagtcctgg 3120
actctgatgg ttcttacttc atgtacagca agctgagagt ggaaaagaag aactgggtgg 3180
aaagaaatag ctactcctgt tcagtggtcce acgagggtct gcacaatcac cacacgacta 3240
agagcttete ccggactcceg ggtaaataag cggecgceteg aggecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660

tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
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ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940

ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
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atgagcactt ttaaagttct

gagcaactcg gtcegecgeat

acagaaaagc atcttacgga

atgagtgata acactgcgge

accgettttt tgcacaacat

ctgaatgaag ccataccaaa

acgttgcgca aactattaac

gactggatgg aggcggataa

tggtttattyg ctgataaatc

ctggggecayg atggtaagec

actatggatg aacgaaatag

taactgtcag accaagttta

tttaaaagga tctaggtgaa

gagttttegt tccactgage

ccttttttte tgcgegtaat

gtttgtttge cggatcaaga

gegcagatac caaatactgt

tctgtagcac cgectacata

ggcgataagt cgtgtcttac

cggtegggcet gaacgggggy

gaactgagat acctacagcg

geggacaggt atccggtaag

gggggaaacg cctggtatct

cgatttttgt gatgctegte

tttttacggt tectggectt

cctgattetyg tggataaccyg

cgaacgaccyg agcgcagega

cecgectetee cegegegttyg

tggaaagcgg gcagtgagcg

caggctttac actttatget

tttcacacag gaaacagcta

ctccccageca ggcagaagta

gecectaact cegeccatcee

tggctgacta atttttttta

ccagaagtag tgaggaggct

tggataaagt tttaaacaga

g9

<210> SEQ ID NO 9
<211> LENGTH: 7503

getatgtgge

acactattct

tggcatgaca

caacttactt

gggggatcat

cgacgagegt

tggcgaacta

agttgcagga

tggagccggt

ctcecegtate

acagatcgcet

ctcatatata

gatcettttt

gtcagaccce

ctgetgettyg

gctaccaact

tcttetagty

cctegetetyg

cgggttggac

ttcgtgcaca

tgagctatga

cggcagggtc

ttatagtcct

aggggggegy

ttgctggect

tattaccgee

gtcagtgage

gecgatteat

caacgcaatt

tceggetegt

tgaccatgat

tgcaaagcat

cgceccctaac

tttatgcaga

tttttggagy

gaggaatctt

geggtattat

cagaatgact

gtaagagaat

ctgacaacga

gtaactcgee

gacaccacga

cttactctag

ccacttetge

gagcgtgggt

gtagttatct

gagataggtg

ctttagattg

gataatctca

gtagaaaaga

caaacaaaaa

cttttteega

tagccgtagt

ctaatcctgt

tcaagacgat

cagcccaget

gaaagcgcca

ggaacaggag

gtegggttte

agcctatgga

tttgctcaca

tttgagtgag

daggaagcgyg

taatgcagcet

aatgtgagtt

atgttgtgty

tacgccaage

gcatctcaat

tcegeccagt

ggccgaggcc

cctaggettt

tgcagctaat

ccegtgttga cgcecgggcaa

tggttgagta ctcaccagte

tatgcagtge tgccataacc

tcggaggace gaaggagceta

ttgatcgtty ggaaccggag

tgcctgcage aatggcaaca

cttecceggea acaattaata

geteggeect teeggetgge

ctcgeggtat cattgcagea

acacgacggg gagtcaggca

cctcactgat taagcattgg

atttaaaact tcatttttaa

tgaccaaaat cccttaacgt

tcaaaggatc ttcttgagat

aaccaccget accageggtyg

aggtaactgg cttcagcaga

taggccacca cttcaagaac

taccagtgge tgctgccagt

agttaccgga taaggcgcag

tggagcgaac gacctacacc

cgcttecega agggagaaag

agcgcacgag ggagctteca

gecacctetyg acttgagegt

aaaacgccag caacgcggec

tgttctttee tgegttatce

ctgataccge tecgecgcage

aagagcgccce aatacgcaaa

ggcacgacag gtttcccgac

agctcactca ttaggcacce

gaattgtgag cggataacaa

tctagctaga ggtcgagtee

tagtcagcaa ccatagtcce

tccgeccatt ctecgeccca

gecteggect ctgagetatt

tgcaaaaagc tttgcaaaga

ggacctteta ggtcttgaaa

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8162
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP178 ; pHybE-hCk V1
<400> SEQUENCE: 9

agtgggaatt ggctceggtg cccgtcagtg ggcagagege acatcgcecca cagtccccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcac catggacatg cgecgtgeccg 1260
cccagetget gggcectgetg ctgetgtggt tcecccggete gegatgcgca tggtatgecg 1320
aaagggatgc tgaaattgag aacgaaaagc tgcgccggga ggttgaagaa ctgcggcagg 1380
ccagcgaggce agatctccag ccaggaacta ttgagtacga acgccatcga cttacgegtg 1440
cgcaggcecga cgcacaggaa ctgaagaatg ccagagacte cgctgaagtyg gtggaaaccyg 1500
cattctgtac tttcgtgetyg tegcggatcg caggtgaaat tgccagtatt ctcgacgggce 1560
tcecectgte ggtgcagegyg cgttttecgg aactggaaaa ccgacatgtt gatttcectga 1620
aacgggatat catcaaagcc atgaacaaag cagccgceget ggatgaactg ataccggggt 1680
tgctgagtga atatatcgaa cagtcaggtt aacaggctgc ggcattttgt ccgecgcecggg 1740
cttcgcetecac tgttcaggcec ggagccacag accgccgttg aatgggcgga tgctaattac 1800
tatctcecga aagaatccge ataccaggaa gggcgctggg aaacactgcce ctttcagegg 1860
gccatcatga atgcgatggg cagcgactac atccgtgagg tgaatgtggt gaagtctgece 1920
cgtgtcecggtt attccaaaat gcetgctgggt gtttatgect actttataga gcataagcag 1980
cgcaacaccce ttatctggtt gecgacggat ggtgatgcecg agaactttat gaaaacccac 2040

gttgagccga ctattcgtga tattccgteg ctgctggcecge tggccccgtg gtatggcaaa 2100
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aagcaccggg ataacacgct caccatgaag cgtttcacta atgggcgtgg cttcectggtgce 2160
ctgggcggta aagcggcaaa aaactaccgt gaaaagtcegg tggatgtggce gggttatgat 2220
gaacttgctg cttttgatga tgatattgaa caggaaggct ctccgacgtt cctgggtgac 2280
aagctacgta cggtggctgce accatctgtce ttcatcttecce cgccatctga tgagcagttg 2340
aaatctggaa ctgcctctgt tgtgtgectg ctgaataact tctatcccag agaggccaaa 2400
gtacagtgga aggtggataa cgccctccaa tcgggtaact cccaggagag tgtcacagag 2460
caggacagca aggacagcac ctacagectce agcagcacce tgacgctgag caaagcagac 2520
tacgagaaac acaaagtcta cgcctgegaa gtcacccate agggectgag ctcgeccgte 2580
acaaagagct tcaacagggg agagtgttga geggecgete gaggccggcea aggcecggate 2640
ccecgaccte gacctctgge taataaagga aatttatttt cattgcaata gtgtgttgga 2700
attttttgtg tctctcacte ggaaggacat atgggagggc aaatcatttg gtcgagatcce 2760
ctcggagatce tctagctaga ggatcgatce ccgeccegga cgaactaaac ctgactacga 2820
catctctgece cecttettege ggggcagtge atgtaatccce ttcagttggt tggtacaact 2880
tgccaactgg geccctgttee acatgtgaca cgggggggga ccaaacacaa aggggttctce 2940
tgactgtagt tgacatcctt ataaatggat gtgcacattt gccaacactg agtggctttce 3000
atcctggage agactttgca gtcectgtggac tgcaacacaa cattgeccttt atgtgtaact 3060
cttggctgaa gctcttacac caatgctggg ggacatgtac ctcccagggg cccaggaaga 3120
ctacgggagg ctacaccaac gtcaatcaga ggggcctgtyg tagctaccga taagceggace 3180
ctcaagaggg cattagcaat agtgtttata aggccccecctt gttaacccta aacgggtagce 3240
atatgcttcce cgggtagtag tatatactat ccagactaac cctaattcaa tagcatatgt 3300
tacccaacgg gaagcatatg ctatcgaatt agggttagta aaagggtcct aaggaacagc 3360
gatatctcee accccatgag ctgtcacggt tttatttaca tggggtcagg attccacgag 3420
ggtagtgaac cattttagtc acaagggcag tggctgaaga tcaaggagcg ggcagtgaac 3480
tctectgaat cttegectge ttettcatte tecttegttt agctaataga ataactgetg 3540
agttgtgaac agtaaggtgt atgtgaggtg ctcgaaaaca aggtttcagg tgacgccccce 3600
agaataaaat ttggacgggg ggttcagtgg tggcattgtg ctatgacacc aatataaccc 3660
tcacaaaccc cttgggcaat aaatactagt gtaggaatga aacattctga atatctttaa 3720
caatagaaat ccatggggtg gggacaagcc gtaaagactg gatgtccatc tcacacgaat 3780
ttatggctat gggcaacaca taatcctagt gcaatatgat actggggtta ttaagatgtg 3840
tceccaggcag ggaccaagac aggtgaacca tgttgttaca ctctatttgt aacaagggga 3900
aagagagtgg acgccgacag cagcggactc cactggttgt ctctaacacc cccgaaaatt 3960
aaacggggct ccacgccaat ggggcccata aacaaagaca agtggccact cttttttttg 4020
aaattgtgga gtgggggcac gcgtcagccce ccacacgcecg ccecctgeggtt ttggactgta 4080
aaataagggt gtaataactt ggctgattgt aaccccgcta accactgcgg tcaaaccact 4140
tgcccacaaa accactaatg gcacceceggg gaatacctge ataagtaggt gggegggcca 4200
agataggggc gcgattgcetg cgatctggag gacaaattac acacacttgce gectgagegce 4260
caagcacagg gttgttggtc ctcatattca cgaggtcgct gagagcacgg tgggctaatg 4320
ttgccatggg tagcatatac tacccaaata tctggatagce atatgctatc ctaatctata 4380

tctgggtage ataggctatc ctaatctata tctgggtage atatgctatc ctaatctata 4440
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tctgggtagt atatgctatc ctaatttata tctgggtage ataggctatc ctaatctata 4500
tctgggtage atatgctatc ctaatctata tctgggtagt atatgctatce ctaatctgta 4560
tcecgggtage atatgctatce ctaatagaga ttagggtagt atatgctatc ctaatttata 4620
tctgggtage atatactacc caaatatctg gatagcatat gctatcctaa tcetatatctg 4680
ggtagcatat gctatcctaa tctatatctg ggtagcatag gctatcctaa tctatatcetg 4740
ggtagcatat gctatcctaa tctatatctg ggtagtatat gctatcctaa tttatatcetg 4800
ggtagcatag gctatcctaa tctatatctg ggtagcatat gctatcctaa tctatatcetg 4860
ggtagtatat gctatcctaa tctgtatccg ggtagcatat gctatcctca tgataagetg 4920
tcaaacatga gaattttctt gaagacgaaa gggcctcecgtg atacgcctat ttttataggt 4980
taatgtcatg ataataatgg tttcttagac gtcaggtggce acttttcggg gaaatgtgceg 5040
cggaacccct atttgtttat ttttctaaat acattcaaat atgtatccge tcatgagaca 5100
ataaccctga taaatgcttc aataatattg aaaaaggaag agtatgagta ttcaacattt 5160
ccgtgtegee cttattcect tttttgegge attttgectt cectgtttttg ctcacccaga 5220
aacgctggtg aaagtaaaag atgctgaaga tcagttgggt gcacgagtgg gttacatcga 5280
actggatctc aacagcggta agatccttga gagttttege cccgaagaac gttttcecaat 5340
gatgagcact tttaaagttc tgctatgtgg cgcggtatta tccegtgttg acgccgggca 5400
agagcaactc ggtcgccgca tacactattc tcagaatgac ttggttgagt actcaccagt 5460
cacagaaaag catcttacgg atggcatgac agtaagagaa ttatgcagtg ctgccataac 5520
catgagtgat aacactgcgg ccaacttact tctgacaacg atcggaggac cgaaggagct 5580
aaccgcetttt ttgcacaaca tgggggatca tgtaactcecge cttgatcgtt gggaaccgga 5640
gctgaatgaa gccataccaa acgacgagcg tgacaccacg atgcctgcag caatggcaac 5700
aacgttgcgce aaactattaa ctggcgaact acttactcta gecttcccgge aacaattaat 5760
agactggatg gaggcggata aagttgcagg accacttcectg cgctcggcece tteceggetgg 5820
ctggtttatt gctgataaat ctggagccgg tgagcegtggg tctcecgeggta tcattgcagce 5880
actggggcca gatggtaagce cctcccegtat cgtagttatce tacacgacgg ggagtcaggce 5940
aactatggat gaacgaaata gacagatcgc tgagataggt gcctcactga ttaagcattg 6000
gtaactgtca gaccaagttt actcatatat actttagatt gatttaaaac ttcattttta 6060
atttaaaagg atctaggtga agatcctttt tgataatctc atgaccaaaa tcccttaacg 6120
tgagttttcg ttccactgag cgtcagacce cgtagaaaag atcaaaggat cttcttgaga 6180
tcettttttt ctgcgcgtaa tetgctgcectt gcaaacaaaa aaaccaccgce taccagcggt 6240
ggtttgtttyg ccggatcaag agctaccaac tctttttceceg aaggtaactg gcttcagcag 6300
agcgcagata ccaaatactg ttcttctagt gtagccgtag ttaggccacc acttcaagaa 6360
ctctgtagca ccgcctacat acctcegetct gctaatcectg ttaccagtgg ctgctgecag 6420
tggcgataag tcgtgtctta ccgggttgga ctcaagacga tagttaccgg ataaggcgca 6480
geggteggge tgaacggggg gttegtgcac acagceccage ttggagcgaa cgacctacac 6540
cgaactgaga tacctacagc gtgagctatg agaaagcgece acgcttcccyg aagggagaaa 6600
ggcggacagyg tatccggtaa gcggcagggt cggaacagga gagcgcacga gggagcettece 6660

agggggaaac gcctggtatce tttatagtce tgtegggttt cgccacctet gacttgageg 6720
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tcgatttttg tgatgctegt caggggggcyg gagectatgg aaaaacgcca gcaacgcggce 6780
ctttttacgg ttcctggect tttgctggce ttttgctcac atgttcecttte ctgegttatce 6840
ccetgattet gtggataacce gtattaccge ctttgagtga gectgataccg ctecgecgecag 6900
ccgaacgace gagcgcagceg agtcagtgag cgaggaageg gaagagcgece caatacgcaa 6960
accgectete ceccgegegtt ggccgattca ttaatgcage tggcacgaca ggtttceccga 7020
ctggaaagcg ggcagtgagc gcaacgcaat taatgtgagt tagctcactc attaggcacc 7080
ccaggcttta cactttatgce ttccggectceg tatgttgtgt ggaattgtga gceggataaca 7140
atttcacaca ggaaacagct atgaccatga ttacgccaag ctctagctag aggtcgagtce 7200
cctececcage aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcce 7260
cgcccectaac tecgeccate ccgeccectaa cteecgeccag ttceccecgeccat tetecgecece 7320
atggctgact aatttttttt atttatgcag aggccgaggc cgcctcggece tcetgagctat 7380
tccagaagta gtgaggaggce ttttttggag gcctaggcett ttgcaaaaag ctttgcaaag 7440
atggataaag ttttaaacag agaggaatct ttgcagctaa tggaccttct aggtcttgaa 7500
agg 7503
<210> SEQ ID NO 10

<211> LENGTH: 7503

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP191 ; pHybE-hCk V2
<400> SEQUENCE: 10

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140

gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
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gagatccecte gacctcgaga tccattgtge ccgggcgcac catggacatg cgegtgeccg 1260
cccagetget gggcectgetg ctgetgtggt tcecccggete gegatgcgca tggtatgecg 1320
aaagggatgc tgaaattgag aacgaaaagc tgcgccggga ggttgaagaa ctgcggcagg 1380
ccagcgaggce agatctccag ccaggaacta ttgagtacga acgccatcga cttacgegtg 1440
cgcaggcecga cgcacaggaa ctgaagaatg ccagagacte cgctgaagtyg gtggaaaccyg 1500
cattctgtac tttcgtgetyg tegcggatcg caggtgaaat tgccagtatt ctcgacgggce 1560
tcecectgte ggtgcagegyg cgttttecgg aactggaaaa ccgacatgtt gatttcectga 1620
aacgggatat catcaaagcc atgaacaaag cagccgceget ggatgaactg ataccggggt 1680
tgctgagtga atatatcgaa cagtcaggtt aacaggctgc ggcattttgt ccgecgcecggg 1740
cttcgcetecac tgttcaggcec ggagccacag accgccgttg aatgggcgga tgctaattac 1800
tatctcecga aagaatccge ataccaggaa gggcgctggg aaacactgcce ctttcagegg 1860
gccatcatga atgcgatggg cagcgactac atccgtgagg tgaatgtggt gaagtctgece 1920
cgtgtcecggtt attccaaaat gcetgctgggt gtttatgect actttataga gcataagcag 1980
cgcaacaccce ttatctggtt gecgacggat ggtgatgcecg agaactttat gaaaacccac 2040
gttgagccga ctattcgtga tattccgteg ctgctggcecge tggccccgtg gtatggcaaa 2100
aagcaccggg ataacacgct caccatgaag cgtttcacta atgggcgtgg cttcectggtgce 2160
ctgggcggta aagcggcaaa aaactaccgt gaaaagtcegg tggatgtggce gggttatgat 2220
gaacttgctg cttttgatga tgatattgaa caggaaggct ctccgacgtt cctgggtgac 2280
aagctacgta cggtggctgce accatctgtce ttcatcttecce cgccatctga tgagcagttg 2340
aaatctggaa ctgcctctgt tgtgtgectg ctgaataact tctatcccag agaggccaaa 2400
gtacagtgga aggtggataa cgccctccaa tcgggtaact cccaggagag tgtcacagag 2460
caggacagca aggacagcac ctacagectce agcagcacce tgacgctgag caaagcagac 2520
tacgagaaac acaaagtcta cgcctgegaa gtcacccate agggectgag ctcgeccgte 2580
acaaagagct tcaacagggg agagtgttga geggecgete gaggccggcea aggcecggate 2640
ccecgaccte gacctctgge taataaagga aatttatttt cattgcaata gtgtgttgga 2700
attttttgtg tctctcacte ggaaggacat atgggagggc aaatcatttg gtcgagatcce 2760
ctcggagatce tctagctaga ggatcgatce ccgeccegga cgaactaaac ctgactacga 2820
catctctgece cecttettege ggggcagtge atgtaatccce ttcagttggt tggtacaact 2880
tgccaactgg geccctgttee acatgtgaca cgggggggga ccaaacacaa aggggttctce 2940
tgactgtagt tgacatcctt ataaatggat gtgcacattt gccaacactg agtggctttce 3000
atcctggage agactttgca gtcectgtggac tgcaacacaa cattgeccttt atgtgtaact 3060
cttggctgaa gctcttacac caatgctggg ggacatgtac ctcccagggg cccaggaaga 3120
ctacgggagg ctacaccaac gtcaatcaga ggggcctgtyg tagctaccga taagceggace 3180
ctcaagaggg cattagcaat agtgtttata aggccccecctt gttaacccta aacgggtagce 3240
atatgcttcce cgggtagtag tatatactat ccagactaac cctaattcaa tagcatatgt 3300
tacccaacgg gaagcatatg ctatcgaatt agggttagta aaagggtcct aaggaacagc 3360
gatatctcee accccatgag ctgtcacggt tttatttaca tggggtcagg attccacgag 3420

ggtagtgaac cattttagtc acaagggcag tggctgaaga tcaaggagcg ggcagtgaac 3480
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tctectgaat cttegectge ttettcatte tecttegttt agctaataga ataactgetg 3540
agttgtgaac agtaaggtgt atgtgaggtg ctcgaaaaca aggtttcagg tgacgccccce 3600
agaataaaat ttggacgggg ggttcagtgg tggcattgtg ctatgacacc aatataaccc 3660
tcacaaaccc cttgggcaat aaatactagt gtaggaatga aacattctga atatctttaa 3720
caatagaaat ccatggggtg gggacaagcc gtaaagactg gatgtccatc tcacacgaat 3780
ttatggctat gggcaacaca taatcctagt gcaatatgat actggggtta ttaagatgtg 3840
tceccaggcag ggaccaagac aggtgaacca tgttgttaca ctctatttgt aacaagggga 3900
aagagagtgg acgccgacag cagcggactc cactggttgt ctctaacacc cccgaaaatt 3960
aaacggggct ccacgccaat ggggcccata aacaaagaca agtggccact cttttttttg 4020
aaattgtgga gtgggggcac gcgtcagccce ccacacgcecg ccecctgeggtt ttggactgta 4080
aaataagggt gtaataactt ggctgattgt aaccccgcta accactgcgg tcaaaccact 4140
tgcccacaaa accactaatg gcacceceggg gaatacctge ataagtaggt gggegggcca 4200
agataggggc gcgattgcetg cgatctggag gacaaattac acacacttgce gectgagegce 4260
caagcacagg gttgttggtc ctcatattca cgaggtcgct gagagcacgg tgggctaatg 4320
ttgccatggg tagcatatac tacccaaata tctggatagce atatgctatc ctaatctata 4380
tctgggtage ataggctatc ctaatctata tctgggtage atatgctatc ctaatctata 4440
tctgggtagt atatgctatc ctaatttata tctgggtage ataggctatc ctaatctata 4500
tctgggtage atatgctatc ctaatctata tctgggtagt atatgctatce ctaatctgta 4560
tcecgggtage atatgctatce ctaatagaga ttagggtagt atatgctatc ctaatttata 4620
tctgggtage atatactacc caaatatctg gatagcatat gctatcctaa tcetatatctg 4680
ggtagcatat gctatcctaa tctatatctg ggtagcatag gctatcctaa tctatatcetg 4740
ggtagcatat gctatcctaa tctatatctg ggtagtatat gctatcctaa tttatatcetg 4800
ggtagcatag gctatcctaa tctatatctg ggtagcatat gctatcctaa tctatatcetg 4860
ggtagtatat gctatcctaa tctgtatccg ggtagcatat gctatcctca tgataagetg 4920
tcaaacatga gaattttctt gaagacgaaa gggcctcecgtg atacgcctat ttttataggt 4980
taatgtcatg ataataatgg tttcttagac gtcaggtggce acttttcggg gaaatgtgceg 5040
cggaacccct atttgtttat ttttctaaat acattcaaat atgtatccge tcatgagaca 5100
ataaccctga taaatgcttc aataatattg aaaaaggaag agtatgagta ttcaacattt 5160
ccgtgtegee cttattcect tttttgegge attttgectt cectgtttttg ctcacccaga 5220
aacgctggtg aaagtaaaag atgctgaaga tcagttgggt gcacgagtgg gttacatcga 5280
actggatctc aacagcggta agatccttga gagttttege cccgaagaac gttttcecaat 5340
gatgagcact tttaaagttc tgctatgtgg cgcggtatta tccegtgttg acgccgggca 5400
agagcaactc ggtcgccgca tacactattc tcagaatgac ttggttgagt actcaccagt 5460
cacagaaaag catcttacgg atggcatgac agtaagagaa ttatgcagtg ctgccataac 5520
catgagtgat aacactgcgg ccaacttact tctgacaacg atcggaggac cgaaggagct 5580
aaccgcetttt ttgcacaaca tgggggatca tgtaactcecge cttgatcgtt gggaaccgga 5640
gctgaatgaa gccataccaa acgacgagcg tgacaccacg atgcctgcag caatggcaac 5700
aacgttgcgce aaactattaa ctggcgaact acttactcta gecttcccgge aacaattaat 5760

agactggatg gaggcggata aagttgcagg accacttcectg cgctcggcece tteceggetgg 5820
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ctggtttatt gctgataaat ctggagccgg tgagcegtggg tctcecgeggta tcattgcagce 5880
actggggcca gatggtaagce cctcccegtat cgtagttatce tacacgacgg ggagtcaggce 5940
aactatggat gaacgaaata gacagatcgc tgagataggt gcctcactga ttaagcattg 6000
gtaactgtca gaccaagttt actcatatat actttagatt gatttaaaac ttcattttta 6060
atttaaaagg atctaggtga agatcctttt tgataatctc atgaccaaaa tcccttaacg 6120
tgagttttcg ttccactgag cgtcagacce cgtagaaaag atcaaaggat cttcttgaga 6180
tcettttttt ctgcgcgtaa tetgctgcectt gcaaacaaaa aaaccaccgce taccagcggt 6240
ggtttgtttyg ccggatcaag agctaccaac tctttttceceg aaggtaactg gcttcagcag 6300
agcgcagata ccaaatactg ttcttctagt gtagccgtag ttaggccacc acttcaagaa 6360
ctctgtagca ccgcctacat acctcegetct gctaatcectg ttaccagtgg ctgctgecag 6420
tggcgataag tcgtgtctta ccgggttgga ctcaagacga tagttaccgg ataaggcgca 6480
geggteggge tgaacggggg gttegtgcac acagceccage ttggagcgaa cgacctacac 6540
cgaactgaga tacctacagc gtgagctatg agaaagcgece acgcttcccyg aagggagaaa 6600
ggcggacagyg tatccggtaa gcggcagggt cggaacagga gagcgcacga gggagcettece 6660
agggggaaac gcctggtatce tttatagtce tgtegggttt cgccacctet gacttgageg 6720
tcgatttttg tgatgctegt caggggggcyg gagectatgg aaaaacgcca gcaacgcggce 6780
ctttttacgg ttcctggect tttgctggce ttttgctcac atgttcecttte ctgegttatce 6840
ccetgattet gtggataacce gtattaccge ctttgagtga gectgataccg ctecgecgecag 6900
ccgaacgace gagcgcagceg agtcagtgag cgaggaageg gaagagcgece caatacgcaa 6960
accgectete ceccgegegtt ggccgattca ttaatgcage tggcacgaca ggtttceccga 7020
ctggaaagcg ggcagtgagc gcaacgcaat taatgtgagt tagctcactc attaggcacc 7080
ccaggcttta cactttatgce ttccggectceg tatgttgtgt ggaattgtga gceggataaca 7140
atttcacaca ggaaacagct atgaccatga ttacgccaag ctctagctag aggtcgagtce 7200
cctececcage aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcce 7260
cgcccectaac tecgeccate ccgeccectaa cteecgeccag ttceccecgeccat tetecgecece 7320
atggctgact aatttttttt atttatgcag aggccgaggc cgcctcggece tcetgagctat 7380
tccagaagta gtgaggaggce ttttttggag gcctaggcett ttgcaaaaag ctttgcaaag 7440
atggataaag ttttaaacag agaggaatct ttgcagctaa tggaccttct aggtcttgaa 7500
agg 7503
<210> SEQ ID NO 11

<211> LENGTH: 7481

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP179 ; pHybE-hCl V1
<400> SEQUENCE: 11

agtgggaatt ggctceggtg cccgtcagtg ggcagagege acatcgcecca cagtccccga 60
gaagttggygy ggaggggtcyg gcaattgaac cggtgectag agaaggtggce geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180

tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
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ggtaagtgce gtgtgtggtt cccgegggec tggectcttt acgggttatg gececttgegt 300
gccttgaatt acttccacct ggctgcagta cgtgattctt gatcccgage ttcecgggttgg 360
aagtgggtgg gagagttcga ggccttgcge ttaaggagec ccttegectce gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatgacttg gaccccactce 1260
ctcttectca cectectect ccactgcaca ggaagcttat cgcgaaaggg atgctgaaat 1320
tgagaacgaa aagctgcgcce gggaggttga agaactgegyg caggccageyg aggcagatct 1380
ccagecagga actattgagt acgaacgceca tcgacttacyg cgtgcgcagyg ccgacgcaca 1440
ggaactgaag aatgccagag actccgctga agtggtggaa accgcattct gtactttegt 1500
gctgtegegyg atcgcaggtg aaattgccag tattctcgac gggctcecccce tgteggtgea 1560
gcggegtttt ccggaactgg aaaaccgaca tgttgatttce ctgaaacggg atatcatcaa 1620
agccatgaac aaagcagccg cgctggatga actgataccg gggttgctga gtgaatatat 1680
cgaacagtca ggttaacagg ctgcggcatt ttgtccgege cgggcttcecge tcactgttca 1740
ggccggagece acagaccgcece gttgaatggg cggatgctaa ttactatctce ccgaaagaat 1800
ccgecatacca ggaagggcge tgggaaacac tgecctttea gegggccatce atgaatgcga 1860
tgggcagcga ctacatccegt gaggtgaatg tggtgaagtc tgcccgtgte ggttattcca 1920
aaatgctgct gggtgtttat gectacttta tagagcataa gcagcgcaac acccttatct 1980
ggttgccgac ggatggtgat gccgagaact ttatgaaaac ccacgttgag ccgactattce 2040
gtgatattcc gtecgetgcetg gcgetggece cgtggtatgg caaaaagcac cgggataaca 2100
cgctcaccat gaagcgttte actaatgggce gtggcttetg gtgcctggge ggtaaagcegg 2160
caaaaaacta ccgtgaaaag tcggtggatg tggcgggtta tgatgaactt getgettttg 2220
atgatgatat tgaacaggaa ggctctccga cgttcecctggg tgacaagcgt taacccaagg 2280
ctgcccececte ggtcactetg ttecccecgecct cctetgagga gecttcaagee aacaaggceca 2340
cactggtgtg tctcataagt gacttctacc cgggagccegt gacagtggcce tggaaggcag 2400
atagcagcce cgtcaaggcg ggagtggaga ccaccacacce ctccaaacaa agcaacaaca 2460
agtacgcgge cagcagctac ctgagectga cgectgagea gtggaagtcece cacagaagcet 2520

acagctgcca ggtcacgcat gaagggagca ccgtggagaa gacagtggece cctacagaat 2580
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gttcatgage ggecgetcega ggccggcaag gecggatcce cegacctega cctetggeta 2640
ataaaggaaa tttattttca ttgcaatagt gtgttggaat tttttgtgtc tectcactecgg 2700
aaggacatat gggagggcaa atcatttggt cgagatccct cggagatctce tagctagagg 2760
atcgatccce gecccececggacyg aactaaacct gactacgaca tcectcectgceccece ttettegegg 2820
ggcagtgcat gtaatccctt cagttggttg gtacaacttg ccaactgggc cctgttcecac 2880
atgtgacacg gggggggacc aaacacaaag gggttctcetg actgtagttg acatccttat 2940
aaatggatgt gcacatttgc caacactgag tggctttcat cctggagcag actttgcagt 3000
ctgtggactg caacacaaca ttgcctttat gtgtaactct tggctgaagce tcecttacacca 3060
atgctggggg acatgtacct cccaggggece caggaagact acgggagget acaccaacgt 3120
caatcagagg ggcctgtgta gctaccgata agcggaccct caagagggca ttagcaatag 3180
tgtttataag gcccecttgt taaccctaaa cgggtagcat atgcttccecg ggtagtagta 3240
tatactatcc agactaaccc taattcaata gcatatgtta cccaacggga agcatatgcet 3300
atcgaattag ggttagtaaa agggtcctaa ggaacagcga tatctcccac cccatgagcet 3360
gtcacggttt tatttacatg gggtcaggat tccacgaggg tagtgaacca ttttagtcac 3420
aagggcagtg gctgaagatc aaggagcggg cagtgaactc tcctgaatct tegectgett 3480
cttcattctce cttcegtttag ctaatagaat aactgctgag ttgtgaacag taaggtgtat 3540
gtgaggtgct cgaaaacaag gtttcaggtg acgcccccag aataaaattt ggacgggggy 3600
ttcagtggtg gcattgtgct atgacaccaa tataaccctc acaaacccct tgggcaataa 3660
atactagtgt aggaatgaaa cattctgaat atctttaaca atagaaatcc atggggtggg 3720
gacaagccgt aaagactgga tgtccatctc acacgaattt atggctatgg gcaacacata 3780
atcctagtgce aatatgatac tggggttatt aagatgtgtc ccaggcaggg accaagacag 3840
gtgaaccatg ttgttacact ctatttgtaa caaggggaaa gagagtggac gccgacagca 3900
gcggactceca ctggttgtcet ctaacacccce cgaaaattaa acggggctcece acgccaatgg 3960
ggcccataaa caaagacaag tggccactct tttttttgaa attgtggagt gggggcacgce 4020
gtcagcceece acacgccgcee ctgeggtttt ggactgtaaa ataagggtgt aataacttgg 4080
ctgattgtaa ccccgctaac cactgcggtce aaaccacttg cccacaaaac cactaatggce 4140
acccegggga atacctgcat aagtaggtgg gegggccaag ataggggege gattgetgeg 4200
atctggagga caaattacac acacttgcgce ctgagcgcca agcacagggt tgttggtcect 4260
catattcacg aggtcgctga gagcacggtg ggctaatgtt gccatgggta gcatatacta 4320
cccaaatatc tggatagcat atgctatcct aatctatatc tgggtagcat aggctatcct 4380
aatctatatc tgggtagcat atgctatcct aatctatatc tgggtagtat atgctatcct 4440
aatttatatc tgggtagcat aggctatcct aatctatatc tgggtagcat atgctatcct 4500
aatctatatc tgggtagtat atgctatcct aatctgtatc cgggtagcat atgctatcct 4560
aatagagatt agggtagtat atgctatcct aatttatatc tgggtagcat atactaccca 4620
aatatctgga tagcatatgc tatcctaatc tatatctggg tagcatatgce tatcctaatce 4680
tatatctggg tagcataggc tatcctaatc tatatctggg tagcatatgce tatcctaatce 4740
tatatctggg tagtatatgc tatcctaatt tatatctggg tagcataggc tatcctaatc 4800

tatatctggg tagcatatgc tatcctaatc tatatctggg tagtatatgce tatcctaatc 4860
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tgtatcecggg tagcatatgce tatcctcatg ataagctgtc aaacatgaga attttcecttga 4920
agacgaaagg gcctcgtgat acgcctattt ttataggtta atgtcatgat aataatggtt 4980
tcttagacgt caggtggcac ttttcgggga aatgtgcgeg gaacccctat ttgtttattt 5040
ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata aatgcttcaa 5100
taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgccct tattcccttt 5160
tttgcggcat tttgccttece tgtttttgct cacccagaaa cgctggtgaa agtaaaagat 5220
gctgaagatc agttgggtgce acgagtgggt tacatcgaac tggatctcaa cagcggtaag 5280
atccttgaga gttttcgece cgaagaacgt tttccaatga tgagcacttt taaagttctg 5340
ctatgtggcg cggtattatc ccgtgttgac gccgggcaag agcaactcgg tegceccgcata 5400
cactattctc agaatgactt ggttgagtac tcaccagtca cagaaaagca tcttacggat 5460
ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa cactgcggece 5520
aacttacttc tgacaacgat cggaggaccg aaggagctaa ccgctttttt gcacaacatg 5580
ggggatcatg taactcgcct tgatcgttgg gaaccggagce tgaatgaagc cataccaaac 5640
gacgagcgtg acaccacgat gcctgcagca atggcaacaa cgttgcgcaa actattaact 5700
ggcgaactac ttactctagce ttcccggcaa caattaatag actggatgga ggcggataaa 5760
gttgcaggac cacttctgcg cteggccctt ccggetgget ggtttattgce tgataaatct 5820
ggagccggtyg agegtgggte tcgeggtatce attgcagcac tggggccaga tggtaagcecce 5880
tcecegtateg tagttatcta cacgacgggg agtcaggcaa ctatggatga acgaaataga 5940
cagatcgctg agataggtgce ctcactgatt aagcattggt aactgtcaga ccaagtttac 6000
tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat ctaggtgaag 6060
atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttcgtt ccactgagceg 6120
tcagacccecg tagaaaagat caaaggatct tcttgagatc ctttttttet gegegtaatce 6180
tgctgcttge aaacaaaaaa accaccgcta ccagcecggtgg tttgtttgece ggatcaagag 6240
ctaccaactc tttttccgaa ggtaactggce ttcagcagag cgcagatacc aaatactgtt 6300
cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc gcctacatac 6360
ctcgetetge taatcctgtt accagtggct gctgccagtg gecgataagte gtgtcttace 6420
gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggcectg aacggggggt 6480
tegtgcacac agcccagett ggagcgaacg acctacaccyg aactgagata cctacagegt 6540
gagctatgag aaagcgccac gcttcccgaa gggagaaagg cggacaggta tccggtaage 6600
ggcagggteyg gaacaggaga gcgcacgagg gagcttcecag ggggaaacgce ctggtatcett 6660
tatagtcctg tecgggttteg ccacctectga cttgagegtce gatttttgtg atgctcegtca 6720
ggggggcgga gcctatggaa aaacgccagce aacgcggcect ttttacggtt cctggecttt 6780
tgctggectt ttgctcacat gttcectttcecct gcecgttatcece ctgattctgt ggataaccgt 6840
attaccgect ttgagtgage tgataccget cgecgcagece gaacgaccga gcgcagcegag 6900
tcagtgageg aggaagcgga agagcgecca atacgcaaac cgectctece cgegegttgg 6960
ccgattcatt aatgcagctg gcacgacagg tttecccgact ggaaagcggg cagtgagcegce 7020
aacgcaatta atgtgagtta gctcactcat taggcacccc aggctttaca ctttatgett 7080
ccggctegta tgttgtgtgg aattgtgage ggataacaat ttcacacagg aaacagctat 7140

gaccatgatt acgccaagct ctagctagag gtcgagtcec tccccagcag gcagaagtat 7200
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gcaaagcatg catctcaatt agtcagcaac catagtccecg cccctaactce cgecccatcecce 7260
gccectaact ccgeccagtt ccgeccatte tccgeccccat ggctgactaa ttttttttat 7320
ttatgcagag gccgaggcecg cctecggecte tgagctattce cagaagtagt gaggaggcett 7380
ttttggaggc ctaggctttt gcaaaaagct ttgcaaagat ggataaagtt ttaaacagag 7440
aggaatcttt gcagctaatg gaccttctag gtcttgaaag g 7481
<210> SEQ ID NO 12

<211> LENGTH: 7486

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP192 ; pHybE-hCl V2
<400> SEQUENCE: 12

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatgacttg gaccccactce 1260
ctcttectca cectectect ccactgcaca ggaagcttat cgcgaaaggg atgctgaaat 1320
tgagaacgaa aagctgcgcce gggaggttga agaactgegyg caggccageyg aggcagatct 1380
ccagecagga actattgagt acgaacgceca tcgacttacyg cgtgcgcagyg ccgacgcaca 1440
ggaactgaag aatgccagag actccgctga agtggtggaa accgcattct gtactttegt 1500
gctgtegegyg atcgcaggtg aaattgccag tattctcgac gggctcecccce tgteggtgea 1560
gcggegtttt ccggaactgg aaaaccgaca tgttgatttce ctgaaacggg atatcatcaa 1620

agccatgaac aaagcagccg cgctggatga actgataccg gggttgctga gtgaatatat 1680
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cgaacagtca ggttaacagg ctgcggcatt ttgtccgege cgggcttcecge tcactgttca 1740
ggccggagece acagaccgcece gttgaatggg cggatgctaa ttactatctce ccgaaagaat 1800
ccgecatacca ggaagggcge tgggaaacac tgecctttea gegggccatce atgaatgcga 1860
tgggcagcga ctacatccegt gaggtgaatg tggtgaagtc tgcccgtgte ggttattcca 1920
aaatgctgct gggtgtttat gectacttta tagagcataa gcagcgcaac acccttatct 1980
ggttgccgac ggatggtgat gccgagaact ttatgaaaac ccacgttgag ccgactattce 2040
gtgatattcc gtecgetgcetg gcgetggece cgtggtatgg caaaaagcac cgggataaca 2100
cgctcaccat gaagcgttte actaatgggce gtggcttetg gtgcctggge ggtaaagcegg 2160
caaaaaacta ccgtgaaaag tcggtggatg tggcgggtta tgatgaactt getgettttg 2220
atgatgatat tgaacaggaa ggctctccga cgttcecctggg tgacaagcgce taggtcaacc 2280
caaggctgcce cccteggtceca ctetgttcecce gcecectectet gaggagcecttce aagccaacaa 2340
ggccacactg gtgtgtctca taagtgactt ctacccggga gcecgtgacag tggcctggaa 2400
ggcagatage agccccgtca aggegggagt ggagaccacce acaccctceca aacaaagcaa 2460
caacaagtac gcggccagca gcectacctgag cctgacgect gagcagtgga agtcccacag 2520
aagctacagce tgccaggtca cgcatgaagg gagcaccgtyg gagaagacag tggcccectac 2580
agaatgttca tgageggccg ctcgaggecg gcaaggcecgyg atcccccgac ctcgacctet 2640
ggctaataaa ggaaatttat tttcattgca atagtgtgtt ggaatttttt gtgtctctca 2700
ctcggaagga catatgggag ggcaaatcat ttggtcgaga tccctcggag atctctaget 2760
agaggatcga tcccecgceccee ggacgaacta aacctgacta cgacatctcet gecccttett 2820
cgcggggcag tgcatgtaat cccttcagtt ggttggtaca acttgccaac tgggccctgt 2880
tccacatgtg acacgggggg ggaccaaaca caaaggggtt ctctgactgt agttgacatc 2940
cttataaatg gatgtgcaca tttgccaaca ctgagtggct ttcatcctgg agcagacttt 3000
gcagtctgtyg gactgcaaca caacattgcce tttatgtgta actcttggcet gaagctcetta 3060
caccaatgct gggggacatg tacctcccag gggeccagga agactacggyg aggctacace 3120
aacgtcaatc agaggggcct gtgtagctac cgataagcegg accctcaaga gggcattagce 3180
aatagtgttt ataaggcccc cttgttaacc ctaaacgggt agcatatgct tecccgggtag 3240
tagtatatac tatccagact aaccctaatt caatagcata tgttacccaa cgggaagcat 3300
atgctatcga attagggtta gtaaaagggt cctaaggaac agcgatatct cccaccccat 3360
gagctgtcac ggttttattt acatggggtc aggattccac gagggtagtg aaccatttta 3420
gtcacaaggg cagtggctga agatcaagga gcgggcagtg aactctcecctg aatcttegece 3480
tgcttettca ttctectteg tttagctaat agaataactg ctgagttgtg aacagtaagg 3540
tgtatgtgag gtgctcgaaa acaaggtttc aggtgacgcc cccagaataa aatttggacg 3600
gggggttcag tggtggcatt gtgctatgac accaatataa ccctcacaaa cceccttggge 3660
aataaatact agtgtaggaa tgaaacattc tgaatatctt taacaataga aatccatggg 3720
gtggggacaa gccgtaaaga ctggatgtcc atctcacacg aatttatggc tatgggcaac 3780
acataatcct agtgcaatat gatactgggg ttattaagat gtgtcccagg cagggaccaa 3840
gacaggtgaa ccatgttgtt acactctatt tgtaacaagg ggaaagagag tggacgccga 3900
cagcagcgga ctccactggt tgtctctaac acccccgaaa attaaacggg gctccacgcece 3960

aatggggccce ataaacaaag acaagtggcce actcectttttt ttgaaattgt ggagtggggg 4020
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cacgcgtcag cccccacacg ccgcecectgeg gttttggact gtaaaataag ggtgtaataa 4080
cttggctgat tgtaacccecg ctaaccactg cggtcaaacc acttgcccac aaaaccacta 4140
atggcacccee ggggaatacce tgcataagta ggtgggeggyg ccaagatagyg ggcgegattg 4200
ctgcgatctg gaggacaaat tacacacact tgcgcctgag cgccaagcac agggttgttg 4260
gtcctcatat tcacgaggtce gctgagagca cggtgggcta atgttgccat gggtagcata 4320
tactacccaa atatctggat agcatatgct atcctaatct atatctgggt agcataggcet 4380
atcctaatct atatctgggt agcatatgct atcctaatct atatctgggt agtatatget 4440
atcctaattt atatctgggt agcataggct atcctaatct atatctgggt agcatatget 4500
atcctaatct atatctgggt agtatatgct atcctaatct gtatcecgggt agcatatget 4560
atcctaatag agattagggt agtatatgct atcctaattt atatctgggt agcatatact 4620
acccaaatat ctggatagca tatgctatcc taatctatat ctgggtagca tatgctatcce 4680
taatctatat ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc 4740
taatctatat ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc 4800
taatctatat ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc 4860
taatctgtat ccgggtagca tatgctatcce tcatgataag ctgtcaaaca tgagaatttt 4920
cttgaagacg aaagggcctc gtgatacgcce tatttttata ggttaatgtc atgataataa 4980
tggtttctta gacgtcaggt ggcacttttc ggggaaatgt gcgcggaacc cctatttgtt 5040
tatttttcta aatacattca aatatgtatc cgctcatgag acaataaccc tgataaatgc 5100
ttcaataata ttgaaaaagg aagagtatga gtattcaaca tttccgtgtce gcccttatte 5160
ccttttttge ggcattttge cttectgttt ttgctcacce agaaacgctg gtgaaagtaa 5220
aagatgctga agatcagttg ggtgcacgag tgggttacat cgaactggat ctcaacagcg 5280
gtaagatcct tgagagtttt cgccccgaag aacgttttec aatgatgagc acttttaaag 5340
ttectgctatg tggcgcggta ttatccegtg ttgacgecegg gcaagagcaa ctcecggtegece 5400
gcatacacta ttctcagaat gacttggttg agtactcacc agtcacagaa aagcatctta 5460
cggatggcat gacagtaaga gaattatgca gtgctgccat aaccatgagt gataacactg 5520
cggccaactt acttctgaca acgatcggag gaccgaagga gctaaccgcet tttttgcaca 5580
acatggggga tcatgtaact cgccttgatc gttgggaacc ggagctgaat gaagccatac 5640
caaacgacga gcgtgacacc acgatgectg cagcaatgge aacaacgttyg cgcaaactat 5700
taactggcga actacttact ctagcttcce ggcaacaatt aatagactgg atggaggcgg 5760
ataaagttgc aggaccactt ctgcgctcgg cccttecegge tggcectggttt attgctgata 5820
aatctggagce cggtgagcegt gggtctegceg gtatcattge agcactgggg ccagatggta 5880
agcccteceg tatcgtagtt atctacacga cggggagtca ggcaactatg gatgaacgaa 5940
atagacagat cgctgagata ggtgcctcac tgattaagca ttggtaactg tcagaccaag 6000
tttactcata tatactttag attgatttaa aacttcattt ttaatttaaa aggatctagg 6060
tgaagatcct ttttgataat ctcatgacca aaatccctta acgtgagttt tegttcecact 6120
gagcgtcaga ccccgtagaa aagatcaaag gatcttcttg agatcctttt tttetgegeg 6180
taatctgctg cttgcaaaca aaaaaaccac cgctaccagc ggtggtttgt ttgccggatce 6240

aagagctacc aactcttttt ccgaaggtaa ctggcttcag cagagcgcag ataccaaata 6300
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ctgttcttet agtgtageccg tagttaggcce accacttcaa gaactctgta gcaccgecta 6360
catacctecge tectgctaate ctgttaccag tggctgcetge cagtggcgat aagtcegtgtce 6420
ttaccgggtt ggactcaaga cgatagttac cggataaggc gcagcggtceg ggctgaacgg 6480
ggggttegtyg cacacagcce agcettggage gaacgaccta caccgaactg agatacctac 6540
agcgtgaget atgagaaagc gccacgette cegaagggag aaaggcggac aggtatccgg 6600
taagcggcag ggtcggaaca ggagagcegca cgagggaget tcecaggggga aacgectggt 6660
atctttatag tcctgtcggg tttcecgccace tctgacttga gegtcgattt ttgtgatget 6720
cgtcaggggg gcggagccta tggaaaaacg ccagcaacgc ggcecttttta cggttcectgg 6780
ccttttgetg gecttttget cacatgttcet ttectgegtt atccecctgat tetgtggata 6840
accgtattac cgcctttgag tgagctgata ccgctcecgecg cagccgaacg accgagcgca 6900
gecgagtcagt gagcgaggaa gcggaagagce gcccaatacg caaaccgect ctecccgege 6960
gttggccgat tcattaatgce agctggcacg acaggtttec cgactggaaa gcgggcagtyg 7020
agcgcaacgc aattaatgtg agttagctca ctcattaggc accccaggct ttacacttta 7080
tgctteegge tecgtatgttg tgtggaattg tgagcggata acaatttcac acaggaaaca 7140
gctatgacca tgattacgce aagctctage tagaggtcga gtccctecccce agcaggcaga 7200
agtatgcaaa gcatgcatct caattagtca gcaaccatag tcccgcecccect aactccgecce 7260
atccecgeccce taactccgece cagttcecgcee cattctecege cccatggcectg actaattttt 7320
tttatttatg cagaggccga ggccgcectceg gcectcectgage tattccagaa gtagtgagga 7380
ggcttttttyg gaggcctagg cttttgcaaa aagctttgca aagatggata aagttttaaa 7440
cagagaggaa tctttgcagc taatggacct tctaggtcectt gaaagg 7486
<210> SEQ ID NO 13

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP170 ; pHybE-hCgl,z,a V1
<400> SEQUENCE: 13

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660
gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780

gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
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aaaatggagg acgcggcgct cgggagagceg ggcgggtgag tcacccacac aaaggaaaag 900
ggccttteeg tcctcagecg tegcttcatg tgactccacyg gagtaccggg cgccgtccag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt gcccagcacce tgaactcctg gggggaccgt 2640
cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880
acaagtgcaa ggtctccaac aaagccctece cageccccat cgagaaaacc atctccaaag 2940
ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccegyg gatgagetga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060

tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgect ccegtgetgg 3120
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actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400

gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
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gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120
acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540
ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780
gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260
gecggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcettceca 7320
gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380
cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440
tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500
cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560
cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620
ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680

tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740
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caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800
tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860
ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920
gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980
tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040
ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100
tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160
gg 8162
<210> SEQ ID NO 14

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP182 ; pHybE-hCgl,z,a V2
<400> SEQUENCE: 14

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500

actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
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tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt gcccagcacce tgaactcctg gggggaccgt 2640
cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880
acaagtgcaa ggtctccaac aaagccctece cageccccat cgagaaaacc atctccaaag 2940
ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccegyg gatgagetga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcect cccegtgetgg 3120
actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780

tacgggaggce tacaccaacg tcaatcagag gggectgtgt agctaccgat aageggaccce 3840
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tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120

acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
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atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540
ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780
gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260
gecggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcettceca 7320
gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380
cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440
tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500
cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560
cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620
ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680
tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740
caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800
tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860
ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920
gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980
tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040
ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100
tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160
gg 8162
<210> SEQ ID NO 15

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP171 ; pHybE-hCgl, z,
non-a V1
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<400> SEQUENCE: 15
agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160

taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
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tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt gcccagcacce tgaactcctg gggggaccgt 2640
cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880
acaagtgcaa ggtctccaac aaagccctece cageccccat cgagaaaacc atctccaaag 2940
ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccege gaggagatga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcect cccegtgetgg 3120
actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500

cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
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agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120
acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540
ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780

gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
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ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260
gecggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcettceca 7320
gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380
cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440
tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500
cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560
cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620
ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680
tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740
caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800
tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860
ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920
gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980
tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040
ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100
tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160
g9 8162
<210> SEQ ID NO 16
<211> LENGTH: 8162
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic construct: pJP183 ; pHybE-hCgl, z,
non-a V2
<400> SEQUENCE: 16

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540

ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600



US 2013/0344537 Al Dec. 26, 2013
70

-continued

ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt gcccagcacce tgaactcctg gggggaccgt 2640
cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880

acaagtgcaa ggtctccaac aaagccctee cagcccccat cgagaaaacce atctccaaag 2940
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ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccege gaggagatga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcect cccegtgetgg 3120
actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160

ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
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cegggtagea

ctgggtagea

gtagcatatg

gtagcatatg

gtagcatagg

gtagtatatg

caaacatgag

aatgtcatga

ggaacccecta

taaccctgat

cgtgtegece

acgctggtga

ctggatctca

atgagcactt

gagcaactcg

acagaaaagc

atgagtgata

accgettttt

ctgaatgaag

acgttgegea

gactggatgg

tggtttattg

ctggggccag

actatggatg

taactgtcag

tttaaaagga

gagttttegt

ccttttttte

gtttgtttge

gegcagatac

tctgtageac

ggcgataagt

cggtcgggct

gaactgagat

geggacaggt

dggggaaacyg

cgatttttgt

tttttacggt

cctgattetyg

tatgctatce

tatactaccc

ctatcctaat

ctatcctaat

ctatcctaat

ctatcctaat

aattttettyg

taataatggt

tttgtttatt

aaatgcttca

ttattccctt

aagtaaaaga

acagcggtaa

ttaaagttct

gtcgecgeat

atcttacgga

acactgegge

tgcacaacat

ccataccaaa

aactattaac

aggcggataa

ctgataaatc

atggtaagcc

aacgaaatag

accaagttta

tctaggtgaa

tccactgage

tgcgegtaat

cggatcaaga

caaatactgt

cgcctacata

cgtgtettac

gaacgggggy

acctacageg

atccggtaag

cctggtatet

gatgctegte

tcctggectt

tggataaccyg

taatagagat

aaatatctgg

ctatatctgg

ctatatctgg

ctatatctgg

ctgtatcegyg

aagacgaaag

ttcttagacyg

tttctaaata

ataatattga

ttttgcggca

tgctgaagat

gatccttgag

getatgtgge

acactattct

tggcatgaca

caacttactt

gggggatcat

cgacgagegt

tggcgaacta

agttgcagga

tggagccggt

ctcecegtate

acagatcgcet

ctcatatata

gatcettttt

gtcagaccce

ctgetgettyg

gctaccaact

tcttetagty

cctegetetyg

cgggttggac

ttcgtgcaca

tgagctatga

cggcagggtc

ttatagtcct

aggggggegy

ttgctggect

tattaccgee

tagggtagta

atagcatatg

gtagcatagg

gtagtatatg

gtagcatatg

gtagcatatg

ggcctegtga

tcaggtggca

cattcaaata

aaaaggaaga

ttttgcette

cagttgggtg

agttttcgee

geggtattat

cagaatgact

gtaagagaat

ctgacaacga

gtaactcgee

gacaccacga

cttactctag

ccacttetge

gagcgtgggt

gtagttatct

gagataggtg

ctttagattg

gataatctca

gtagaaaaga

caaacaaaaa

cttttteega

tagccgtagt

ctaatcctgt

tcaagacgat

cagcccaget

gaaagcgcca

ggaacaggag

gtegggttte

agcctatgga

tttgctcaca

tttgagtgag

tatgctatcce taatttatat

ctatcctaat ctatatctgg

ctatcctaat ctatatctgg

ctatcctaat ttatatctgg

ctatcctaat ctatatctgg

ctatcctcat gataagetgt

tacgcctatt tttataggtt

cttttegggyg aaatgtgege

tgtatccget catgagacaa

gtatgagtat tcaacatttc

ctgtttttge tcacccagaa

cacgagtggg ttacatcgaa

ccgaagaacg ttttccaatg

ccegtgttga cgcecgggcaa

tggttgagta ctcaccagte

tatgcagtge tgccataacc

tcggaggace gaaggagceta

ttgatcgtty ggaaccggag

tgcctgcage aatggcaaca

cttecceggea acaattaata

geteggeect teeggetgge

ctcgeggtat cattgcagea

acacgacggg gagtcaggca

cctcactgat taagcattgg

atttaaaact tcatttttaa

tgaccaaaat cccttaacgt

tcaaaggatc ttcttgagat

aaccaccget accageggtyg

aggtaactgg cttcagcaga

taggccacca cttcaagaac

taccagtgge tgctgccagt

agttaccgga taaggcgcag

tggagcgaac gacctacacc

cgcttecega agggagaaag

agcgcacgag ggagctteca

gecacctetyg acttgagegt

aaaacgccag caacgcggec

tgttctttee tgegttatce

ctgataccge tecgecgcage

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560
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cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620

ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680

tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740

caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800

tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860

ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920

gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980

tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040

ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100

tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160

gg 8162

<210> SEQ ID NO 17

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP172 ; pHybE-hCgl, z,
non-a,mut (234,235) V1

<400> SEQUENCE: 17

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260

tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
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gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt geccagcace tgaagccgeyg gggggaccgt 2640
cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880
acaagtgcaa ggtctccaac aaagccctece cageccccat cgagaaaacc atctccaaag 2940
ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccege gaggagatga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcect cccegtgetgg 3120
actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540

gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
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gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880

acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
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ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120
acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540
ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780
gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260
gecggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcettceca 7320
gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380
cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440
tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500
cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560
cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620
ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680
tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740
caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800
tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860
ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920
gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980
tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040
ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100
tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160

g9 8162
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<210> SEQ ID NO 18

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP184 ; pHybE-hCgl, z,
non-a,mut (234,235) V2

<400> SEQUENCE: 18
agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920

ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
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ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt geccagcace tgaagccgeyg gggggaccgt 2640
cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880
acaagtgcaa ggtctccaac aaagccctece cageccccat cgagaaaacc atctccaaag 2940
ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccege gaggagatga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcect cccegtgetgg 3120
actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260

gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
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cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120
acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540

ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
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actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780
gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260
gecggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcettceca 7320
gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380
cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440
tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500
cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560
cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620
ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680
tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740
caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800
tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860
ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920
gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980
tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040
ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100
tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160
g9 8162
<210> SEQ ID NO 19
<211> LENGTH: 8162
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic construct: pJP173 ; pHybE-hCgl, z,
non-a,mut (234,237) V1
<400> SEQUENCE: 19

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300

gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
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aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420
tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt geccagcace tgaagccctyg ggggcaccgt 2640

cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
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tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880
acaagtgcaa ggtctccaac aaagccctece cageccccat cgagaaaacc atctccaaag 2940
ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccege gaggagatga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcect cccegtgetgg 3120
actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300
ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920

aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
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tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640
aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120
acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540
ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780
gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260

geggacaggt atccggtaag cggcagggte ggaacaggag agcgcacgag ggagettcca 7320
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gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380

cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440

tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500

cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560

cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620

ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680

tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740

caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800

tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860

ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920

gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980

tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040

ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100

tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160

gg 8162

<210> SEQ ID NO 20

<211> LENGTH: 8162

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP185 ; pHybE-hCgl, z,
non-a,mut (234,237) V2

<400> SEQUENCE: 20

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020

ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
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cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg caccctecte caagagcace tctgggggca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcag cttgggcacce cagacctaca 2520
tctgcaacgt gaatcacaag cccagcaaca ccaaggtgga caagaaagtt gagcccaaat 2580
cttgtgacaa aactcacaca tgcccaccgt geccagcace tgaagccctyg ggggcaccgt 2640
cagtcttecct cttcececccecca aaacccaagg acaccctcecat gatctcecccgg acccecctgagg 2700
tcacatgcgt ggtggtggac gtgagccacg aagaccctga ggtcaagttce aactggtacg 2760
tggacggcegt ggaggtgcat aatgccaaga caaagccgeg ggaggagcag tacaacagca 2820
cgtaccgtgt ggtcagcgtce ctcaccgtce tgcaccagga ctggctgaat ggcaaggagt 2880
acaagtgcaa ggtctccaac aaagccctece cageccccat cgagaaaacc atctccaaag 2940
ccaaagggca gccccgagaa ccacaggtgt acaccctgece cccatccege gaggagatga 3000
ccaagaacca ggtcagcctg acctgcectgg tcaaaggctt ctatcccage gacatcgecg 3060
tggagtggga gagcaatggg cagccggaga acaactacaa gaccacgcect cccegtgetgg 3120
actccgacgg ctecttcette ctectacagca agctcaccegt ggacaagagce aggtggcagce 3180
aggggaacgt cttctcatgce tccgtgatge atgaggctct gcacaaccac tacacgcaga 3240
agagcctete cctgteteceg ggtaaatgag cggecgeteyg aggcecggcaa ggcecggatce 3300

ccecgaccteg acctetggcet aataaaggaa atttattttce attgcaatag tgtgttggaa 3360
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ttttttgtgt ctctcacteg gaaggacata tgggagggca aatcatttgg tcgagatccce 3420
tcggagatct ctagctagag gatcgatcce cgeccccggac gaactaaacce tgactacgac 3480
atctctgecce cttettegeg gggcagtgca tgtaatcect tcagttggtt ggtacaactt 3540
gccaactggg ccctgttcecca catgtgacac ggggggggac caaacacaaa ggggttcectcet 3600
gactgtagtt gacatcctta taaatggatg tgcacatttg ccaacactga gtggctttca 3660
tcetggagca gactttgcag tetgtggact gcaacacaac attgccttta tgtgtaactce 3720
ttggctgaag ctcttacacc aatgctgggg gacatgtacc tcccaggggce ccaggaagac 3780
tacgggaggce tacaccaacg tcaatcagag gggcectgtgt agctaccgat aagcggacce 3840
tcaagagggc attagcaata gtgtttataa ggcccccttg ttaaccctaa acgggtagca 3900
tatgcttcce gggtagtagt atatactatc cagactaacc ctaattcaat agcatatgtt 3960
acccaacggg aagcatatgc tatcgaatta gggttagtaa aagggtccta aggaacagcg 4020
atatctccca ccccatgage tgtcacggtt ttatttacat ggggtcagga ttccacgagg 4080
gtagtgaacc attttagtca caagggcagt ggctgaagat caaggagcgg gcagtgaact 4140
ctcctgaatce ttcgectget tettcattcet ccttegttta gectaatagaa taactgctga 4200
gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa ggtttcaggt gacgccccca 4260
gaataaaatt tggacggggg gttcagtggt ggcattgtgc tatgacacca atataaccct 4320
cacaaacccce ttgggcaata aatactagtg taggaatgaa acattctgaa tatctttaac 4380
aatagaaatc catggggtgg ggacaagccg taaagactgg atgtccatct cacacgaatt 4440
tatggctatg ggcaacacat aatcctagtg caatatgata ctggggttat taagatgtgt 4500
cccaggcagg gaccaagaca ggtgaaccat gttgttacac tctatttgta acaaggggaa 4560
agagagtgga cgccgacagc agcggactcce actggttgtce tctaacacce ccgaaaatta 4620
aacggggctce cacgccaatg gggcccataa acaaagacaa gtggccactce ttttttttga 4680
aattgtggag tgggggcacg cgtcagcccce cacacgcecgce cctgeggttt tggactgtaa 4740
aataagggtg taataacttg gctgattgta accccgctaa ccactgcggt caaaccactt 4800
gcecacaaaa ccactaatgg cacccegggg aatacctgca taagtaggtg ggegggccaa 4860
gataggggcg cgattgctge gatctggagg acaaattaca cacacttgcg cctgagegece 4920
aagcacaggg ttgttggtcc tcatattcac gaggtcgcetg agagcacggt gggctaatgt 4980
tgccatgggt agcatatact acccaaatat ctggatagca tatgctatcc taatctatat 5040
ctgggtagca taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat 5100
ctgggtagta tatgctatcc taatttatat ctgggtagca taggctatcc taatctatat 5160
ctgggtagca tatgctatcc taatctatat ctgggtagta tatgctatcc taatctgtat 5220
ccgggtagca tatgctatcc taatagagat tagggtagta tatgctatcce taatttatat 5280
ctgggtagca tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg 5340
gtagcatatg ctatcctaat ctatatctgg gtagcatagg ctatcctaat ctatatctgg 5400
gtagcatatg ctatcctaat ctatatctgg gtagtatatg ctatcctaat ttatatctgg 5460
gtagcatagg ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg 5520
gtagtatatg ctatcctaat ctgtatccgg gtagcatatg ctatcctcat gataagetgt 5580
caaacatgag aattttcttg aagacgaaag ggcctcgtga tacgcctatt tttataggtt 5640

aatgtcatga taataatggt ttcttagacg tcaggtggca cttttcgggg aaatgtgcgce 5700
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ggaaccccta tttgtttatt tttctaaata cattcaaata tgtatccget catgagacaa 5760
taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgagtat tcaacatttce 5820
cgtgtecgece ttattccecett ttttgcecggca ttttgcctte ctgtttttge tcacccagaa 5880
acgctggtga aagtaaaaga tgctgaagat cagttgggtg cacgagtggg ttacatcgaa 5940
ctggatctca acagcggtaa gatccttgag agttttegece ccgaagaacg ttttccaatg 6000
atgagcactt ttaaagttct gctatgtggce gcggtattat cccgtgttga cgccgggcaa 6060
gagcaactcg gtcgccgcat acactattct cagaatgact tggttgagta ctcaccagtce 6120
acagaaaagc atcttacgga tggcatgaca gtaagagaat tatgcagtgc tgccataacc 6180
atgagtgata acactgcggc caacttactt ctgacaacga tcggaggacc gaaggagcta 6240
accgcttttt tgcacaacat gggggatcat gtaactcgcce ttgatcgttg ggaaccggag 6300
ctgaatgaag ccataccaaa cgacgagcgt gacaccacga tgcctgcage aatggcaaca 6360
acgttgcgca aactattaac tggcgaacta cttactctag cttcccggca acaattaata 6420
gactggatgg aggcggataa agttgcagga ccacttctge gctecggccect tceceggctgge 6480
tggtttattg ctgataaatc tggagccggt gagegtgggt ctcgcggtat cattgcagca 6540
ctggggccag atggtaagcc ctcccecgtate gtagttatct acacgacggg gagtcaggca 6600
actatggatg aacgaaatag acagatcgct gagataggtg cctcactgat taagcattgg 6660
taactgtcag accaagttta ctcatatata ctttagattg atttaaaact tcatttttaa 6720
tttaaaagga tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt 6780
gagttttegt tceccactgage gtcagacccce gtagaaaaga tcaaaggatc ttcttgagat 6840
ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagceggtg 6900
gtttgtttge cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 6960
gcgcagatac caaatactgt tcttctagtg tagccgtagt taggccacca cttcaagaac 7020
tctgtagcac cgcctacata cctecgcetcectg ctaatccetgt taccagtgge tgctgccagt 7080
ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 7140
cggteggget gaacgggggg ttegtgecaca cageccaget tggagcgaac gacctacace 7200
gaactgagat acctacagcg tgagctatga gaaagcgcca cgctteccga agggagaaag 7260
gecggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcettceca 7320
gggggaaacg cctggtatct ttatagtecct gtcgggttte gecacctcectg acttgagegt 7380
cgatttttgt gatgctcgtc aggggggcgg agcectatgga aaaacgccag caacgcggcce 7440
tttttacggt tcctggccett ttgctggect tttgctcaca tgttcectttee tgecgttatce 7500
cctgattetg tggataaccyg tattaccgce tttgagtgag ctgataccge tcegceccgcagce 7560
cgaacgaccg agcgcagcga gtcagtgage gaggaagegyg aagagcgcecce aatacgcaaa 7620
ccgectetee cegegegttyg gecgattcat taatgcaget ggcacgacag gtttceccgac 7680
tggaaagcgg gcagtgagceg caacgcaatt aatgtgagtt agctcactca ttaggcaccce 7740
caggctttac actttatgct teccggctcegt atgttgtgtg gaattgtgag cggataacaa 7800
tttcacacag gaaacagcta tgaccatgat tacgccaagc tctagctaga ggtcgagtcce 7860
ctcceccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccce 7920

gccectaact ccgeccatcee cgeccctaac teccgecccagt tecgeccatt ctececgeccca 7980
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tggctgacta atttttttta tttatgcaga ggccgaggcce gecctcggcect ctgagctatt 8040
ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tttgcaaaga 8100
tggataaagt tttaaacaga gaggaatctt tgcagctaat ggaccttcta ggtcttgaaa 8160
gg 8162
<210> SEQ ID NO 21

<211> LENGTH: 8151

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP174 ; pHybE-hCg2,n- V1
<400> SEQUENCE: 21

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740

actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
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gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg cgecctgete tagaagcacce tccgagagca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce tctgaccagce ggcgtgcaca ccttcecccage tgtcectgcag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcaa cttceggcacce cagacctaca 2520
catgcaacgt agatcacaag cccagcaaca ccaaggtgga caagacagtt gagcgcaaat 2580
gttgtgtcga gtgcccaccg tgcccagcac cacctgtgge aggaccgtca gtcttectet 2640
tcecceccaaa acccaaggac accctcatga tcetecceggac cectgaggte acgtgegtgg 2700
tggtggacgt gagccacgaa gaccccgagg tccagttcaa ctggtacgtg gacggcegtgg 2760
aggtgcataa tgccaagaca aagccacggg aggagcagtt caacagcacyg ttcegtgtgg 2820
tcagcgtect caccgttgtyg caccaggact ggctgaacgg caaggagtac aagtgcaagg 2880
tcteccaacaa aggcectcecca geccccateg agaaaaccat ctcecaaaacce aaagggcage 2940
ccegagaace acaggtgtac accctgeccee catcccggga ggagatgacce aagaaccagg 3000
tcagcctgac ctgcctggte aaaggcttct accccagega catcgecgtg gagtgggaga 3060
gcaatgggca gccggagaac aactacaaga ccacacctce catgctggac tccgacgget 3120
ccttettect ctacagcaag ctcaccgtgg acaagagcag gtggcagcag gggaacgtct 3180
tctcatgete cgtgatgcat gaggctcectgce acaaccacta cacgcagaag agcctctcecce 3240
tgtcteeggg taaatgacgce ggccgetcega ggccggcaag gecggatccee ccgacctcga 3300
cctctggcta ataaaggaaa tttattttca ttgcaatagt gtgttggaat tttttgtgte 3360
tctcactegg aaggacatat gggagggcaa atcatttggt cgagatccct cggagatctce 3420
tagctagagg atcgatcccecce gecccggacg aactaaacct gactacgaca tcetctgccce 3480
ttettegegg ggcagtgcat gtaatcecctt cagttggttg gtacaacttg ccaactgggce 3540
cctgttecac atgtgacacg gggggggacce aaacacaaag gggttctctg actgtagttg 3600
acatccttat aaatggatgt gcacatttgc caacactgag tggctttcat cctggagcag 3660
actttgcagt ctgtggactg caacacaaca ttgcctttat gtgtaactct tggctgaagc 3720
tcttacacca atgctggggg acatgtacct cccaggggcce caggaagact acgggaggct 3780
acaccaacgt caatcagagg ggcctgtgta gectaccgata agcggaccct caagagggca 3840
ttagcaatag tgtttataag gcccccttgt taaccctaaa cgggtagcat atgcttcecccg 3900
ggtagtagta tatactatcc agactaaccc taattcaata gcatatgtta cccaacggga 3960
agcatatgct atcgaattag ggttagtaaa agggtcctaa ggaacagcga tatctcccac 4020

cccatgaget gtcacggttt tatttacatg gggtcaggat tccacgaggg tagtgaacca 4080
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ttttagtcac aagggcagtyg gctgaagatc aaggagcggg cagtgaactc tcectgaatct 4140
tcgectgett cttcattete cttegtttag ctaatagaat aactgctgag ttgtgaacag 4200
taaggtgtat gtgaggtgct cgaaaacaag gtttcaggtg acgcccccag aataaaattt 4260
ggacgggggyg ttcagtggtg gcattgtgcet atgacaccaa tataaccctc acaaacccect 4320
tgggcaataa atactagtgt aggaatgaaa cattctgaat atctttaaca atagaaatcc 4380
atggggtggg gacaagccgt aaagactgga tgtccatctc acacgaattt atggctatgg 4440
gcaacacata atcctagtgc aatatgatac tggggttatt aagatgtgtc ccaggcaggg 4500
accaagacag gtgaaccatg ttgttacact ctatttgtaa caaggggaaa gagagtggac 4560
gccgacagceca gcggactceca ctggttgtet ctaacaccec cgaaaattaa acggggctcece 4620
acgccaatgg ggcccataaa caaagacaag tggccactct tttttttgaa attgtggagt 4680
gggggcacgce gtcagcccce acacgccgece ctgcggtttt ggactgtaaa ataagggtgt 4740
aataacttgg ctgattgtaa ccccgctaac cactgcggtc aaaccacttg cccacaaaac 4800
cactaatggce acccegggga atacctgeat aagtaggtgyg gegggccaag ataggggcege 4860
gattgctgeg atctggagga caaattacac acacttgcgce ctgagcgcca agcacagggt 4920
tgttggtecct catattcacg aggtcgctga gagcacggtg ggctaatgtt gecatgggta 4980
gcatatacta cccaaatatc tggatagcat atgctatcct aatctatatc tgggtagcat 5040
aggctatcct aatctatatc tgggtagcat atgctatcct aatctatatc tgggtagtat 5100
atgctatcct aatttatatc tgggtagcat aggctatcct aatctatatc tgggtagcat 5160
atgctatcct aatctatatc tgggtagtat atgctatcect aatctgtatce cgggtagcat 5220
atgctatcct aatagagatt agggtagtat atgctatcct aatttatatc tgggtagcat 5280
atactaccca aatatctgga tagcatatgc tatcctaatc tatatctggg tagcatatgce 5340
tatcctaatc tatatctggg tagcataggc tatcctaatc tatatctggg tagcatatgce 5400
tatcctaatc tatatctggg tagtatatgc tatcctaatt tatatctggg tagcataggce 5460
tatcctaatc tatatctggg tagcatatgce tatcctaatc tatatctggg tagtatatgce 5520
tatcctaatc tgtatccggg tagcatatgce tatcctcatg ataagctgtce aaacatgaga 5580
attttcttga agacgaaagg gcctcgtgat acgcctattt ttataggtta atgtcatgat 5640
aataatggtt tcttagacgt caggtggcac ttttcgggga aatgtgcgcg gaacccctat 5700
ttgtttattt ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata 5760
aatgcttcaa taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgccct 5820
tattccettt tttgcggcat tttgcecttce tgtttttget cacccagaaa cgctggtgaa 5880
agtaaaagat gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa 5940
cagcggtaag atccttgaga gttttcecgcce cgaagaacgt tttccaatga tgagcacttt 6000
taaagttctg ctatgtggcg cggtattatce ccgtgttgac geccgggcaag agcaactcegg 6060
tcgccgecata cactattcte agaatgactt ggttgagtac tcaccagtca cagaaaagca 6120
tcttacggat ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa 6180
cactgcggcece aacttacttce tgacaacgat cggaggaccg aaggagctaa ccgcetttttt 6240
gcacaacatg ggggatcatg taactcgecct tgatcgttgg gaaccggagc tgaatgaagce 6300
cataccaaac gacgagcgtg acaccacgat gectgcagea atggcaacaa cgttgcgcaa 6360

actattaact ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga 6420
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ggcggataaa gttgcaggac cacttctgeg ctcecggeccctt ccggetgget ggtttattge 6480
tgataaatct ggagccggtg agecgtgggtce tcecgeggtatce attgcagcac tggggccaga 6540
tggtaagccce tcccegtateg tagttatcta cacgacgggg agtcaggcaa ctatggatga 6600
acgaaataga cagatcgctg agataggtgc ctcactgatt aagcattggt aactgtcaga 6660
ccaagtttac tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat 6720
ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttegtt 6780
ccactgagcg tcagacccceg tagaaaagat caaaggatct tcttgagatce ctttttttet 6840
gcgegtaate tgctgcttge aaacaaaaaa accaccgcta ccagceggtgg tttgtttgece 6900
ggatcaagag ctaccaactc tttttccgaa ggtaactggce ttcagcagag cgcagatacce 6960
aaatactgtt cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc 7020
gcctacatac ctegcetectge taatcctgtt accagtgget getgccagtg gcgataagtce 7080
gtgtcttacc gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggcetg 7140
aacggggggt tcgtgcacac agcccagett ggagcgaacyg acctacaccyg aactgagata 7200
cctacagegt gagctatgag aaagcgecac gettcccgaa gggagaaagyg cggacaggta 7260
tceggtaage ggcagggtceg gaacaggaga gegcacgagyg gagcettcecag ggggaaacgce 7320
ctggtatctt tatagtcctg tegggtttcg ccacctetga cttgagegte gatttttgtg 7380
atgctcegtca ggggggcgga gcectatggaa aaacgccagce aacgcggcect ttttacggtt 7440
cctggecttt tgctggcectt ttgctcacat gttetttect gegttatcce ctgattetgt 7500
ggataaccgt attaccgcct ttgagtgagce tgataccget cgccgcagcec gaacgaccga 7560
gegeagegayg tcagtgageg aggaagcgga agagcgecca atacgcaaac cgectctecce 7620
cgegegttgg ccgattcatt aatgcagcectg gcacgacagg tttcecccgact ggaaagcggg 7680
cagtgagcgce aacgcaatta atgtgagtta gctcactcat taggcacccce aggctttaca 7740
ctttatgctt ccggctcecgta tgttgtgtgg aattgtgagce ggataacaat ttcacacagg 7800
aaacagctat gaccatgatt acgccaagct ctagctagag gtcgagtccce teccccagcag 7860
gcagaagtat gcaaagcatg catctcaatt agtcagcaac catagtcccg ccecctaactce 7920
cgcccatceccece geccectaact cegceccagtt ccgeccatte teccgeccccat ggctgactaa 7980
ttttttttat ttatgcagag gccgaggccg ccteggecte tgagctattce cagaagtagt 8040
gaggaggctt ttttggaggc ctaggctttt gcaaaaagct ttgcaaagat ggataaagtt 8100
ttaaacagag aggaatcttt gcagctaatg gaccttctag gtcttgaaag g 8151
<210> SEQ ID NO 22

<211> LENGTH: 8151

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP187 ; pHybE-hCg2,n- V2
<400> SEQUENCE: 22

agtgggaatt ggctceggtg cccgtcagtg ggcagagege acatcgcecca cagtccccga 60
gaagttggygy ggaggggtcyg gcaattgaac cggtgectag agaaggtggce geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180

tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
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ggtaagtgce gtgtgtggtt cccgegggec tggectcttt acgggttatg gececttgegt 300
gccttgaatt acttccacct ggctgcagta cgtgattctt gatcccgage ttcecgggttgg 360
aagtgggtgg gagagttcga ggccttgcge ttaaggagec ccttegectce gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg cgecctgete tagaagcacce tccgagagca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce tctgaccagce ggcgtgcaca ccttcecccage tgtcectgcag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtge ccteccagcaa cttceggcacce cagacctaca 2520

catgcaacgt agatcacaag cccagcaaca ccaaggtgga caagacagtt gagcgcaaat 2580
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gttgtgtcga gtgcccaccg tgcccagcac cacctgtgge aggaccgtca gtcttectet 2640
tcecceccaaa acccaaggac accctcatga tcetecceggac cectgaggte acgtgegtgg 2700
tggtggacgt gagccacgaa gaccccgagg tccagttcaa ctggtacgtg gacggcegtgg 2760
aggtgcataa tgccaagaca aagccacggg aggagcagtt caacagcacyg ttcegtgtgg 2820
tcagcgtect caccgttgtyg caccaggact ggctgaacgg caaggagtac aagtgcaagg 2880
tcteccaacaa aggcectcecca geccccateg agaaaaccat ctcecaaaacce aaagggcage 2940
ccegagaace acaggtgtac accctgeccee catcccggga ggagatgacce aagaaccagg 3000
tcagcctgac ctgcctggte aaaggcttct accccagega catcgecgtg gagtgggaga 3060
gcaatgggca gccggagaac aactacaaga ccacacctce catgctggac tccgacgget 3120
ccttettect ctacagcaag ctcaccgtgg acaagagcag gtggcagcag gggaacgtct 3180
tctcatgete cgtgatgcat gaggctcectgce acaaccacta cacgcagaag agcctctcecce 3240
tgtcteeggg taaatgacgce ggccgetcega ggccggcaag gecggatccee ccgacctcga 3300
cctctggcta ataaaggaaa tttattttca ttgcaatagt gtgttggaat tttttgtgte 3360
tctcactegg aaggacatat gggagggcaa atcatttggt cgagatccct cggagatctce 3420
tagctagagg atcgatcccecce gecccggacg aactaaacct gactacgaca tcetctgccce 3480
ttettegegg ggcagtgcat gtaatcecctt cagttggttg gtacaacttg ccaactgggce 3540
cctgttecac atgtgacacg gggggggacce aaacacaaag gggttctctg actgtagttg 3600
acatccttat aaatggatgt gcacatttgc caacactgag tggctttcat cctggagcag 3660
actttgcagt ctgtggactg caacacaaca ttgcctttat gtgtaactct tggctgaagc 3720
tcttacacca atgctggggg acatgtacct cccaggggcce caggaagact acgggaggct 3780
acaccaacgt caatcagagg ggcctgtgta gectaccgata agcggaccct caagagggca 3840
ttagcaatag tgtttataag gcccccttgt taaccctaaa cgggtagcat atgcttcecccg 3900
ggtagtagta tatactatcc agactaaccc taattcaata gcatatgtta cccaacggga 3960
agcatatgct atcgaattag ggttagtaaa agggtcctaa ggaacagcga tatctcccac 4020
cccatgaget gtcacggttt tatttacatg gggtcaggat tccacgaggg tagtgaacca 4080
ttttagtcac aagggcagtyg gctgaagatc aaggagcggg cagtgaactc tcectgaatct 4140
tcgectgett cttcattete cttegtttag ctaatagaat aactgctgag ttgtgaacag 4200
taaggtgtat gtgaggtgct cgaaaacaag gtttcaggtg acgcccccag aataaaattt 4260
ggacgggggyg ttcagtggtg gcattgtgcet atgacaccaa tataaccctc acaaacccect 4320
tgggcaataa atactagtgt aggaatgaaa cattctgaat atctttaaca atagaaatcc 4380
atggggtggg gacaagccgt aaagactgga tgtccatctc acacgaattt atggctatgg 4440
gcaacacata atcctagtgc aatatgatac tggggttatt aagatgtgtc ccaggcaggg 4500
accaagacag gtgaaccatg ttgttacact ctatttgtaa caaggggaaa gagagtggac 4560
gccgacagceca gcggactceca ctggttgtet ctaacaccec cgaaaattaa acggggctcece 4620
acgccaatgg ggcccataaa caaagacaag tggccactct tttttttgaa attgtggagt 4680
gggggcacgce gtcagcccce acacgccgece ctgcggtttt ggactgtaaa ataagggtgt 4740
aataacttgg ctgattgtaa ccccgctaac cactgcggtc aaaccacttg cccacaaaac 4800

cactaatgge acccegggga atacctgeat aagtaggtgg gegggecaag ataggggege 4860
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gattgctgeg atctggagga caaattacac acacttgcgce ctgagcgcca agcacagggt 4920
tgttggtecct catattcacg aggtcgctga gagcacggtg ggctaatgtt gecatgggta 4980
gcatatacta cccaaatatc tggatagcat atgctatcct aatctatatc tgggtagcat 5040
aggctatcct aatctatatc tgggtagcat atgctatcct aatctatatc tgggtagtat 5100
atgctatcct aatttatatc tgggtagcat aggctatcct aatctatatc tgggtagcat 5160
atgctatcct aatctatatc tgggtagtat atgctatcect aatctgtatce cgggtagcat 5220
atgctatcct aatagagatt agggtagtat atgctatcct aatttatatc tgggtagcat 5280
atactaccca aatatctgga tagcatatgc tatcctaatc tatatctggg tagcatatgce 5340
tatcctaatc tatatctggg tagcataggc tatcctaatc tatatctggg tagcatatgce 5400
tatcctaatc tatatctggg tagtatatgc tatcctaatt tatatctggg tagcataggce 5460
tatcctaatc tatatctggg tagcatatgce tatcctaatc tatatctggg tagtatatgce 5520
tatcctaatc tgtatccggg tagcatatgce tatcctcatg ataagctgtce aaacatgaga 5580
attttcttga agacgaaagg gcctcgtgat acgcctattt ttataggtta atgtcatgat 5640
aataatggtt tcttagacgt caggtggcac ttttcgggga aatgtgcgcg gaacccctat 5700
ttgtttattt ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata 5760
aatgcttcaa taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgccct 5820
tattccettt tttgcggcat tttgcecttce tgtttttget cacccagaaa cgctggtgaa 5880
agtaaaagat gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa 5940
cagcggtaag atccttgaga gttttcecgcce cgaagaacgt tttccaatga tgagcacttt 6000
taaagttctg ctatgtggcg cggtattatce ccgtgttgac geccgggcaag agcaactcegg 6060
tcgccgecata cactattcte agaatgactt ggttgagtac tcaccagtca cagaaaagca 6120
tcttacggat ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa 6180
cactgcggcece aacttacttce tgacaacgat cggaggaccg aaggagctaa ccgcetttttt 6240
gcacaacatg ggggatcatg taactcgecct tgatcgttgg gaaccggagc tgaatgaagce 6300
cataccaaac gacgagcgtg acaccacgat gectgcagea atggcaacaa cgttgcgcaa 6360
actattaact ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga 6420
ggcggataaa gttgcaggac cacttctgeg ctcecggeccctt ccggetgget ggtttattge 6480
tgataaatct ggagccggtg agecgtgggtce tcecgeggtatce attgcagcac tggggccaga 6540
tggtaagccce tcccegtateg tagttatcta cacgacgggg agtcaggcaa ctatggatga 6600
acgaaataga cagatcgctg agataggtgc ctcactgatt aagcattggt aactgtcaga 6660
ccaagtttac tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat 6720
ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttegtt 6780
ccactgagcg tcagacccceg tagaaaagat caaaggatct tcttgagatce ctttttttet 6840
gcgegtaate tgctgcttge aaacaaaaaa accaccgcta ccagceggtgg tttgtttgece 6900
ggatcaagag ctaccaactc tttttccgaa ggtaactggce ttcagcagag cgcagatacce 6960
aaatactgtt cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc 7020
gcctacatac ctegcetectge taatcctgtt accagtgget getgccagtg gcgataagtce 7080
gtgtcttacc gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggcetg 7140

aacggggggt tcgtgecacac ageccagett ggagegaacg acctacaccg aactgagata 7200



US 2013/0344537 Al Dec. 26, 2013
95

-continued

cctacagegt gagctatgag aaagcgecac gettcccgaa gggagaaagyg cggacaggta 7260
tceggtaage ggcagggtceg gaacaggaga gegcacgagyg gagcettcecag ggggaaacgce 7320
ctggtatctt tatagtcctg tegggtttcg ccacctetga cttgagegte gatttttgtg 7380
atgctcegtca ggggggcgga gcectatggaa aaacgccagce aacgcggcect ttttacggtt 7440
cctggecttt tgctggcectt ttgctcacat gttetttect gegttatcce ctgattetgt 7500
ggataaccgt attaccgcct ttgagtgagce tgataccget cgccgcagcec gaacgaccga 7560
gegeagegayg tcagtgageg aggaagcgga agagcgecca atacgcaaac cgectctecce 7620
cgegegttgg ccgattcatt aatgcagcectg gcacgacagg tttcecccgact ggaaagcggg 7680
cagtgagcgce aacgcaatta atgtgagtta gctcactcat taggcacccce aggctttaca 7740
ctttatgctt ccggctcecgta tgttgtgtgg aattgtgagce ggataacaat ttcacacagg 7800
aaacagctat gaccatgatt acgccaagct ctagctagag gtcgagtccce teccccagcag 7860
gcagaagtat gcaaagcatg catctcaatt agtcagcaac catagtcccg ccecctaactce 7920
cgcccatceccece geccectaact cegceccagtt ccgeccatte teccgeccccat ggctgactaa 7980
ttttttttat ttatgcagag gccgaggccg ccteggecte tgagctattce cagaagtagt 8040
gaggaggctt ttttggaggc ctaggctttt gcaaaaagct ttgcaaagat ggataaagtt 8100
ttaaacagag aggaatcttt gcagctaatg gaccttctag gtcttgaaag g 8151
<210> SEQ ID NO 23

<211> LENGTH: 8151

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP181 ; pHybE-hCg2,n+ V1
<400> SEQUENCE: 23

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
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ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg cgecctgete tagaagcacce tccgagagca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce tctgaccagce ggcgtgcaca ccttcecccage tgtcectgcag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtga ccteccagcaa cttceggcacce cagacctaca 2520
catgcaacgt agatcacaag cccagcaaca ccaaggtgga caagacagtt gagcgcaaat 2580
gttgtgtcga gtgcccaccg tgcccagcac cacctgtgge aggaccgtca gtcttectet 2640
tcecceccaaa acccaaggac accctcatga tcetecceggac cectgaggte acgtgegtgg 2700
tggtggacgt gagccacgaa gaccccgagg tccagttcaa ctggtacgtg gacggcatgg 2760
aggtgcataa tgccaagaca aagccacggg aggagcagtt caacagcacyg ttcegtgtgg 2820
tcagcgtect caccgttgtyg caccaggact ggctgaacgg caaggagtac aagtgcaagg 2880
tcteccaacaa aggcectcecca geccccateg agaaaaccat ctcecaaaacce aaagggcage 2940
ccegagaace acaggtgtac accctgeccee catcccggga ggagatgacce aagaaccagg 3000
tcagcctgac ctgcctggte aaaggcttct accccagega catcgecgtg gagtgggaga 3060
gcaatgggca gccggagaac aactacaaga ccacacctce catgctggac tccgacgget 3120
ccttettect ctacagcaag ctcaccgtgg acaagagcag gtggcagcag gggaacgtct 3180
tctcatgete cgtgatgcat gaggctcectgce acaaccacta cacgcagaag agcctctcecce 3240
tgtcteeggg taaatgacgce ggccgetcega ggccggcaag gecggatccee ccgacctcga 3300

cctctggcta ataaaggaaa tttattttca ttgcaatagt gtgttggaat tttttgtgte 3360
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tctcactegg aaggacatat gggagggcaa atcatttggt cgagatccct cggagatctce 3420
tagctagagg atcgatcccecce gecccggacg aactaaacct gactacgaca tcetctgccce 3480
ttettegegg ggcagtgcat gtaatcecctt cagttggttg gtacaacttg ccaactgggce 3540
cctgttecac atgtgacacg gggggggacce aaacacaaag gggttctctg actgtagttg 3600
acatccttat aaatggatgt gcacatttgc caacactgag tggctttcat cctggagcag 3660
actttgcagt ctgtggactg caacacaaca ttgcctttat gtgtaactct tggctgaagc 3720
tcttacacca atgctggggg acatgtacct cccaggggcce caggaagact acgggaggct 3780
acaccaacgt caatcagagg ggcctgtgta gectaccgata agcggaccct caagagggca 3840
ttagcaatag tgtttataag gcccccttgt taaccctaaa cgggtagcat atgcttcecccg 3900
ggtagtagta tatactatcc agactaaccc taattcaata gcatatgtta cccaacggga 3960
agcatatgct atcgaattag ggttagtaaa agggtcctaa ggaacagcga tatctcccac 4020
cccatgaget gtcacggttt tatttacatg gggtcaggat tccacgaggg tagtgaacca 4080
ttttagtcac aagggcagtyg gctgaagatc aaggagcggg cagtgaactc tcectgaatct 4140
tcgectgett cttcattete cttegtttag ctaatagaat aactgctgag ttgtgaacag 4200
taaggtgtat gtgaggtgct cgaaaacaag gtttcaggtg acgcccccag aataaaattt 4260
ggacgggggyg ttcagtggtg gcattgtgcet atgacaccaa tataaccctc acaaacccect 4320
tgggcaataa atactagtgt aggaatgaaa cattctgaat atctttaaca atagaaatcc 4380
atggggtggg gacaagccgt aaagactgga tgtccatctc acacgaattt atggctatgg 4440
gcaacacata atcctagtgc aatatgatac tggggttatt aagatgtgtc ccaggcaggg 4500
accaagacag gtgaaccatg ttgttacact ctatttgtaa caaggggaaa gagagtggac 4560
gccgacagceca gcggactceca ctggttgtet ctaacaccec cgaaaattaa acggggctcece 4620
acgccaatgg ggcccataaa caaagacaag tggccactct tttttttgaa attgtggagt 4680
gggggcacgce gtcagcccce acacgccgece ctgcggtttt ggactgtaaa ataagggtgt 4740
aataacttgg ctgattgtaa ccccgctaac cactgcggtc aaaccacttg cccacaaaac 4800
cactaatggce acccegggga atacctgeat aagtaggtgyg gegggccaag ataggggcege 4860
gattgctgeg atctggagga caaattacac acacttgcgce ctgagcgcca agcacagggt 4920
tgttggtecct catattcacg aggtcgctga gagcacggtg ggctaatgtt gecatgggta 4980
gcatatacta cccaaatatc tggatagcat atgctatcct aatctatatc tgggtagcat 5040
aggctatcct aatctatatc tgggtagcat atgctatcct aatctatatc tgggtagtat 5100
atgctatcct aatttatatc tgggtagcat aggctatcct aatctatatc tgggtagcat 5160
atgctatcct aatctatatc tgggtagtat atgctatcect aatctgtatce cgggtagcat 5220
atgctatcct aatagagatt agggtagtat atgctatcct aatttatatc tgggtagcat 5280
atactaccca aatatctgga tagcatatgc tatcctaatc tatatctggg tagcatatgce 5340
tatcctaatc tatatctggg tagcataggc tatcctaatc tatatctggg tagcatatgce 5400
tatcctaatc tatatctggg tagtatatgc tatcctaatt tatatctggg tagcataggce 5460
tatcctaatc tatatctggg tagcatatgce tatcctaatc tatatctggg tagtatatgce 5520
tatcctaatc tgtatccggg tagcatatgce tatcctcatg ataagctgtce aaacatgaga 5580

attttcttga agacgaaagg gcctcgtgat acgcctattt ttataggtta atgtcatgat 5640
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aataatggtt tcttagacgt caggtggcac ttttcgggga aatgtgcgcg gaacccctat 5700
ttgtttattt ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata 5760
aatgcttcaa taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgccct 5820
tattccettt tttgcggcat tttgcecttce tgtttttget cacccagaaa cgctggtgaa 5880
agtaaaagat gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa 5940
cagcggtaag atccttgaga gttttcecgcce cgaagaacgt tttccaatga tgagcacttt 6000
taaagttctg ctatgtggcg cggtattatce ccgtgttgac geccgggcaag agcaactcegg 6060
tcgccgecata cactattcte agaatgactt ggttgagtac tcaccagtca cagaaaagca 6120
tcttacggat ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa 6180
cactgcggcece aacttacttce tgacaacgat cggaggaccg aaggagctaa ccgcetttttt 6240
gcacaacatg ggggatcatg taactcgecct tgatcgttgg gaaccggagc tgaatgaagce 6300
cataccaaac gacgagcgtg acaccacgat gectgcagea atggcaacaa cgttgcgcaa 6360
actattaact ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga 6420
ggcggataaa gttgcaggac cacttctgeg ctcecggeccctt ccggetgget ggtttattge 6480
tgataaatct ggagccggtg agecgtgggtce tcecgeggtatce attgcagcac tggggccaga 6540
tggtaagccce tcccegtateg tagttatcta cacgacgggg agtcaggcaa ctatggatga 6600
acgaaataga cagatcgctg agataggtgc ctcactgatt aagcattggt aactgtcaga 6660
ccaagtttac tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat 6720
ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttegtt 6780
ccactgagcg tcagacccceg tagaaaagat caaaggatct tcttgagatce ctttttttet 6840
gcgegtaate tgctgcttge aaacaaaaaa accaccgcta ccagceggtgg tttgtttgece 6900
ggatcaagag ctaccaactc tttttccgaa ggtaactggce ttcagcagag cgcagatacce 6960
aaatactgtt cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc 7020
gcctacatac ctegcetectge taatcctgtt accagtgget getgccagtg gcgataagtce 7080
gtgtcttacc gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggcetg 7140
aacggggggt tcgtgcacac agcccagett ggagcgaacyg acctacaccyg aactgagata 7200
cctacagegt gagctatgag aaagcgecac gettcccgaa gggagaaagyg cggacaggta 7260
tceggtaage ggcagggtceg gaacaggaga gegcacgagyg gagcettcecag ggggaaacgce 7320
ctggtatctt tatagtcctg tegggtttcg ccacctetga cttgagegte gatttttgtg 7380
atgctcegtca ggggggcgga gcectatggaa aaacgccagce aacgcggcect ttttacggtt 7440
cctggecttt tgctggcectt ttgctcacat gttetttect gegttatcce ctgattetgt 7500
ggataaccgt attaccgcct ttgagtgagce tgataccget cgccgcagcec gaacgaccga 7560
gegeagegayg tcagtgageg aggaagcgga agagcgecca atacgcaaac cgectctecce 7620
cgegegttgg ccgattcatt aatgcagcectg gcacgacagg tttcecccgact ggaaagcggg 7680
cagtgagcgce aacgcaatta atgtgagtta gctcactcat taggcacccce aggctttaca 7740
ctttatgctt ccggctcecgta tgttgtgtgg aattgtgagce ggataacaat ttcacacagg 7800
aaacagctat gaccatgatt acgccaagct ctagctagag gtcgagtccce teccccagcag 7860
gcagaagtat gcaaagcatg catctcaatt agtcagcaac catagtcccg ccecctaactce 7920

cgcccatceccece geccectaact cegceccagtt ccgeccatte teccgeccccat ggctgactaa 7980
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ttttttttat ttatgcagag gccgaggccg ccteggecte tgagctattce cagaagtagt 8040
gaggaggctt ttttggaggc ctaggctttt gcaaaaagct ttgcaaagat ggataaagtt 8100
ttaaacagag aggaatcttt gcagctaatg gaccttctag gtcttgaaag g 8151
<210> SEQ ID NO 24

<211> LENGTH: 8151

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP186 ; pHybE-hCg2,n+ V2
<400> SEQUENCE: 24

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740

actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
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gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcggte ttcccectgg cgecctgete tagaagcacce tccgagagca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce tctgaccagce ggcgtgcaca ccttcecccage tgtcectacag tectcaggac 2460
tctactececct cagcagcgtyg gtgaccgtaa cctceccagcaa cttceggcacce cagacctaca 2520
catgcaacgt agatcacaag cccagcaaca ccaaggtgga caagacagtt gagcgcaaat 2580
gttgtgtcga gtgcccaccg tgcccagcac cacctgtgge aggaccgtca gtcttectet 2640
tcecceccaaa acccaaggac accctcatga tcetecceggac cectgaggte acgtgegtgg 2700
tggtggacgt gagccacgaa gaccccgagg tccagttcaa ctggtacgtg gacggcatgg 2760
aggtgcataa tgccaagaca aagccacggg aggagcagtt caacagcacyg ttcegtgtgg 2820
tcagcgtect caccgttgtyg caccaggact ggctgaacgg caaggagtac aagtgcaagg 2880
tcteccaacaa aggcectcecca geccccateg agaaaaccat ctcecaaaacce aaagggcage 2940
ccegagaace acaggtgtac accctgeccee catcccggga ggagatgacce aagaaccagg 3000
tcagcctgac ctgcctggte aaaggcttct accccagega catcgecgtg gagtgggaga 3060
gcaatgggca gccggagaac aactacaaga ccacacctce catgctggac tccgacgget 3120
ccttettect ctacagcaag ctcaccgtgg acaagagcag gtggcagcag gggaacgtct 3180
tctcatgete cgtgatgcat gaggctcectgce acaaccacta cacgcagaag agcctctcecce 3240
tgtcteeggg taaatgacgce ggccgetcega ggccggcaag gecggatccee ccgacctcga 3300
cctctggcta ataaaggaaa tttattttca ttgcaatagt gtgttggaat tttttgtgte 3360
tctcactegg aaggacatat gggagggcaa atcatttggt cgagatccct cggagatctce 3420
tagctagagg atcgatcccecce gecccggacg aactaaacct gactacgaca tcetctgccce 3480
ttettegegg ggcagtgcat gtaatcecctt cagttggttg gtacaacttg ccaactgggce 3540
cctgttecac atgtgacacg gggggggacce aaacacaaag gggttctctg actgtagttg 3600
acatccttat aaatggatgt gcacatttgc caacactgag tggctttcat cctggagcag 3660
actttgcagt ctgtggactg caacacaaca ttgcctttat gtgtaactct tggctgaagc 3720
tcttacacca atgctggggg acatgtacct cccaggggcce caggaagact acgggaggct 3780
acaccaacgt caatcagagg ggcctgtgta gectaccgata agcggaccct caagagggca 3840
ttagcaatag tgtttataag gcccccttgt taaccctaaa cgggtagcat atgcttcecccg 3900
ggtagtagta tatactatcc agactaaccc taattcaata gcatatgtta cccaacggga 3960
agcatatgct atcgaattag ggttagtaaa agggtcctaa ggaacagcga tatctcccac 4020
cccatgaget gtcacggttt tatttacatg gggtcaggat tccacgaggg tagtgaacca 4080

ttttagtcac aagggcagtyg gctgaagatc aaggagcggg cagtgaactc tcectgaatct 4140
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tcgectgett cttcattete cttegtttag ctaatagaat aactgctgag ttgtgaacag 4200
taaggtgtat gtgaggtgct cgaaaacaag gtttcaggtg acgcccccag aataaaattt 4260
ggacgggggyg ttcagtggtg gcattgtgcet atgacaccaa tataaccctc acaaacccect 4320
tgggcaataa atactagtgt aggaatgaaa cattctgaat atctttaaca atagaaatcc 4380
atggggtggg gacaagccgt aaagactgga tgtccatctc acacgaattt atggctatgg 4440
gcaacacata atcctagtgc aatatgatac tggggttatt aagatgtgtc ccaggcaggg 4500
accaagacag gtgaaccatg ttgttacact ctatttgtaa caaggggaaa gagagtggac 4560
gccgacagceca gcggactceca ctggttgtet ctaacaccec cgaaaattaa acggggctcece 4620
acgccaatgg ggcccataaa caaagacaag tggccactct tttttttgaa attgtggagt 4680
gggggcacgce gtcagcccce acacgccgece ctgcggtttt ggactgtaaa ataagggtgt 4740
aataacttgg ctgattgtaa ccccgctaac cactgcggtc aaaccacttg cccacaaaac 4800
cactaatggce acccegggga atacctgeat aagtaggtgyg gegggccaag ataggggcege 4860
gattgctgeg atctggagga caaattacac acacttgcgce ctgagcgcca agcacagggt 4920
tgttggtecct catattcacg aggtcgctga gagcacggtg ggctaatgtt gecatgggta 4980
gcatatacta cccaaatatc tggatagcat atgctatcct aatctatatc tgggtagcat 5040
aggctatcct aatctatatc tgggtagcat atgctatcct aatctatatc tgggtagtat 5100
atgctatcct aatttatatc tgggtagcat aggctatcct aatctatatc tgggtagcat 5160
atgctatcct aatctatatc tgggtagtat atgctatcect aatctgtatce cgggtagcat 5220
atgctatcct aatagagatt agggtagtat atgctatcct aatttatatc tgggtagcat 5280
atactaccca aatatctgga tagcatatgc tatcctaatc tatatctggg tagcatatgce 5340
tatcctaatc tatatctggg tagcataggc tatcctaatc tatatctggg tagcatatgce 5400
tatcctaatc tatatctggg tagtatatgc tatcctaatt tatatctggg tagcataggce 5460
tatcctaatc tatatctggg tagcatatgce tatcctaatc tatatctggg tagtatatgce 5520
tatcctaatc tgtatccggg tagcatatgce tatcctcatg ataagctgtce aaacatgaga 5580
attttcttga agacgaaagg gcctcgtgat acgcctattt ttataggtta atgtcatgat 5640
aataatggtt tcttagacgt caggtggcac ttttcgggga aatgtgcgcg gaacccctat 5700
ttgtttattt ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata 5760
aatgcttcaa taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgccct 5820
tattccettt tttgcggcat tttgcecttce tgtttttget cacccagaaa cgctggtgaa 5880
agtaaaagat gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa 5940
cagcggtaag atccttgaga gttttcecgcce cgaagaacgt tttccaatga tgagcacttt 6000
taaagttctg ctatgtggcg cggtattatce ccgtgttgac geccgggcaag agcaactcegg 6060
tcgccgecata cactattcte agaatgactt ggttgagtac tcaccagtca cagaaaagca 6120
tcttacggat ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa 6180
cactgcggcece aacttacttce tgacaacgat cggaggaccg aaggagctaa ccgcetttttt 6240
gcacaacatg ggggatcatg taactcgecct tgatcgttgg gaaccggagc tgaatgaagce 6300
cataccaaac gacgagcgtg acaccacgat gectgcagea atggcaacaa cgttgcgcaa 6360

actattaact ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga 6420
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ggcggataaa gttgcaggac cacttctgeg ctcecggeccctt ccggetgget ggtttattge 6480
tgataaatct ggagccggtg agecgtgggtce tcecgeggtatce attgcagcac tggggccaga 6540
tggtaagccce tcccegtateg tagttatcta cacgacgggg agtcaggcaa ctatggatga 6600
acgaaataga cagatcgctg agataggtgc ctcactgatt aagcattggt aactgtcaga 6660
ccaagtttac tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat 6720
ctaggtgaag atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttegtt 6780
ccactgagcg tcagacccceg tagaaaagat caaaggatct tcttgagatce ctttttttet 6840
gcgegtaate tgctgcttge aaacaaaaaa accaccgcta ccagceggtgg tttgtttgece 6900
ggatcaagag ctaccaactc tttttccgaa ggtaactggce ttcagcagag cgcagatacce 6960
aaatactgtt cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc 7020
gcctacatac ctegcetectge taatcctgtt accagtgget getgccagtg gcgataagtce 7080
gtgtcttacc gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggcetg 7140
aacggggggt tcgtgcacac agcccagett ggagcgaacyg acctacaccyg aactgagata 7200
cctacagegt gagctatgag aaagcgecac gettcccgaa gggagaaagyg cggacaggta 7260
tceggtaage ggcagggtceg gaacaggaga gegcacgagyg gagcettcecag ggggaaacgce 7320
ctggtatctt tatagtcctg tegggtttcg ccacctetga cttgagegte gatttttgtg 7380
atgctcegtca ggggggcgga gcectatggaa aaacgccagce aacgcggcect ttttacggtt 7440
cctggecttt tgctggcectt ttgctcacat gttetttect gegttatcce ctgattetgt 7500
ggataaccgt attaccgcct ttgagtgagce tgataccget cgccgcagcec gaacgaccga 7560
gegeagegayg tcagtgageg aggaagcgga agagcgecca atacgcaaac cgectctecce 7620
cgegegttgg ccgattcatt aatgcagcectg gcacgacagg tttcecccgact ggaaagcggg 7680
cagtgagcgce aacgcaatta atgtgagtta gctcactcat taggcacccce aggctttaca 7740
ctttatgctt ccggctcecgta tgttgtgtgg aattgtgagce ggataacaat ttcacacagg 7800
aaacagctat gaccatgatt acgccaagct ctagctagag gtcgagtccce teccccagcag 7860
gcagaagtat gcaaagcatg catctcaatt agtcagcaac catagtcccg ccecctaactce 7920
cgcccatceccece geccectaact cegceccagtt ccgeccatte teccgeccccat ggctgactaa 7980
ttttttttat ttatgcagag gccgaggccg ccteggecte tgagctattce cagaagtagt 8040
gaggaggctt ttttggaggc ctaggctttt gcaaaaagct ttgcaaagat ggataaagtt 8100
ttaaacagag aggaatcttt gcagctaatg gaccttctag gtcttgaaag g 8151
<210> SEQ ID NO 25

<211> LENGTH: 8153

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP175 ; pHybE-hCg4 V1
<400> SEQUENCE: 25

agtgggaatt ggctceggtg cccgtcagtg ggcagagege acatcgcecca cagtccccga 60
gaagttggygy ggaggggtcyg gcaattgaac cggtgectag agaaggtggce geggggtaaa 120
ctgggaaagt gatgtcegtgt actggeteeg cetttttece gagggtgggy gagaaccgta 180

tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240

ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300



US 2013/0344537 Al Dec. 26, 2013
103

-continued
gccttgaatt acttccacct ggctgcagta cgtgattctt gatcccgage ttcecgggttgg 360
aagtgggtgg gagagttcga ggccttgcge ttaaggagec ccttegectce gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgage atttaaatgce ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcegte ttecccectgg cgecctgete caggagcace tccgagagca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcecgtyg gtgaccgtge ccteccagcag cttgggcacg aagacctaca 2520

cctgcaatgt agatcacaag cccagcaaca ccaaggtgga caagagagtt gagtccaaat 2580
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acggtcegece atgcccatca tgcccagcac ctgaattect ggggggacca tcagtcecttcece 2640
tgttcececece aaaacccaag gacaccctca tgatcteccg gaccecctgag gtcacgtgeg 2700
tggtggtgga cgtgagccag gaagaccccg aggtccagtt caactggtac gtggatggeg 2760
tggaggtgca taatgccaag acaaagcecgce gggaggagea gttcaacage acgtaccgtg 2820
tggtcagcgt cctcaccgte ctgcaccagg actggctgaa cggcaaggag tacaagtgca 2880
aggtctccaa caaaggcectc ccgtcecteca tcgagaaaac catctccaaa gccaaagggce 2940
agccecgaga gccacaggtg tacaccctge ceccatcceca ggaggagatyg accaagaacce 3000
aggtcagcct gacctgccetg gtcaaaggct tctaccccag cgacatcgece gtggagtggg 3060
agagcaatgg gcagccggag aacaactaca agaccacgece tecegtgetyg gactecgacyg 3120
gctecttett cctectacage aggctaaccg tggacaagag caggtggcag gaggggaatg 3180
tcttetecatg ctececgtgatyg catgaggcte tgcacaacca ctacacgcag aagagcctcet 3240
cectgtetet gggtaaatga geggccgete gaggcecggea aggcecggatce ccccgaccte 3300
gacctctgge taataaagga aatttatttt cattgcaata gtgtgttgga attttttgtg 3360
tctectecacte ggaaggacat atgggagggce aaatcatttg gtcgagatcce ctcggagatce 3420
tctagctaga ggatcgatcce ccgccccgga cgaactaaac ctgactacga catctcectgece 3480
ccttettege ggggcagtge atgtaatcce ttcagttggt tggtacaact tgccaactgg 3540
gccetgttee acatgtgaca cgggggggga ccaaacacaa aggggttctce tgactgtagt 3600
tgacatcctt ataaatggat gtgcacattt gccaacactg agtggcttte atcctggagce 3660
agactttgca gtctgtggac tgcaacacaa cattgccttt atgtgtaact cttggctgaa 3720
getettacac caatgctggg ggacatgtac ctcccagggg ccecaggaaga ctacgggagyg 3780
ctacaccaac gtcaatcaga ggggcctgtg tagctaccga taagcggacce ctcaagaggg 3840
cattagcaat agtgtttata aggccccctt gttaacccta aacgggtagce atatgcttcece 3900
cgggtagtag tatatactat ccagactaac cctaattcaa tagcatatgt tacccaacgg 3960
gaagcatatg ctatcgaatt agggttagta aaagggtcct aaggaacagc gatatctcecce 4020
accccatgag ctgtcacggt tttatttaca tggggtcagg attccacgag ggtagtgaac 4080
cattttagtc acaagggcag tggctgaaga tcaaggagcg ggcagtgaac tctcectgaat 4140
cttcgectge ttettcatte tecttegttt agctaataga ataactgctg agttgtgaac 4200
agtaaggtgt atgtgaggtg ctcgaaaaca aggtttcagg tgacgccccce agaataaaat 4260
ttggacgggg ggttcagtgg tggcattgtg ctatgacacc aatataaccc tcacaaaccc 4320
cttgggcaat aaatactagt gtaggaatga aacattctga atatctttaa caatagaaat 4380
ccatggggtg gggacaagcc gtaaagactg gatgtccatc tcacacgaat ttatggctat 4440
gggcaacaca taatcctagt gcaatatgat actggggtta ttaagatgtg tcccaggcag 4500
ggaccaagac aggtgaacca tgttgttaca ctctatttgt aacaagggga aagagagtgg 4560
acgccgacag cagcggactce cactggttgt ctctaacacc cccgaaaatt aaacggggct 4620
ccacgccaat ggggcccata aacaaagaca agtggccact cttttttttg aaattgtgga 4680
gtgggggcac gcgtcagcce ccacacgccg ccctgeggtt ttggactgta aaataagggt 4740
gtaataactt ggctgattgt aaccccgcta accactgcgg tcaaaccact tgcccacaaa 4800
accactaatg gcaccccggg gaatacctge ataagtaggt gggegggceca agatagggge 4860

gcgattgetyg cgatctggag gacaaattac acacacttgce gectgagegce caagcacagg 4920



US 2013/0344537 Al Dec. 26, 2013
105

-continued

gttgttggtc ctcatattca cgaggtcgct gagagcacgg tgggctaatg ttgccatggg 4980
tagcatatac tacccaaata tctggatagc atatgctatc ctaatctata tctgggtagce 5040
ataggctatc ctaatctata tctgggtagce atatgctatc ctaatctata tctgggtagt 5100
atatgctatc ctaatttata tctgggtagc ataggctatc ctaatctata tctgggtagce 5160
atatgctatc ctaatctata tctgggtagt atatgctatc ctaatctgta tccgggtagce 5220
atatgctatc ctaatagaga ttagggtagt atatgctatc ctaatttata tctgggtagc 5280
atatactacc caaatatctg gatagcatat gctatcctaa tctatatctg ggtagcatat 5340
gctatcctaa tcectatatctg ggtagcatag gctatcctaa tcectatatctg ggtagcatat 5400
gctatcctaa tcectatatctg ggtagtatat gctatcctaa tttatatctg ggtagcatag 5460
gctatcctaa tcectatatctg ggtagcatat gcectatcctaa tcectatatctg ggtagtatat 5520
gctatcctaa tetgtatccg ggtagcatat gectatcctca tgataagetg tcaaacatga 5580
gaattttctt gaagacgaaa gggcctcegtg atacgcecctat ttttataggt taatgtcatg 5640
ataataatgg tttcttagac gtcaggtggc acttttcecggg gaaatgtgcg cggaacccect 5700
atttgtttat ttttctaaat acattcaaat atgtatccgc tcatgagaca ataaccctga 5760
taaatgcttc aataatattg aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcece 5820
cttattcecct tttttgcgge attttgectt cctgtttttg ctcacccaga aacgctggtg 5880
aaagtaaaag atgctgaaga tcagttgggt gcacgagtgg gttacatcga actggatctc 5940
aacagcggta agatccttga gagttttcge cccgaagaac gttttccaat gatgagcact 6000
tttaaagttc tgctatgtgg cgcggtatta tccegtgttg acgccgggca agagcaactce 6060
ggtcgccgeca tacactattce tcagaatgac ttggttgagt actcaccagt cacagaaaag 6120
catcttacgg atggcatgac agtaagagaa ttatgcagtg ctgccataac catgagtgat 6180
aacactgcgg ccaacttact tcectgacaacg atcggaggac cgaaggagct aaccgctttt 6240
ttgcacaaca tgggggatca tgtaactcgc cttgatcgtt gggaaccgga gctgaatgaa 6300
gccataccaa acgacgagcg tgacaccacg atgcctgcag caatggcaac aacgttgege 6360
aaactattaa ctggcgaact acttactcta gcttccecgge aacaattaat agactggatg 6420
gaggcggata aagttgcagg accacttctg cgctecggcec tteccggetgg ctggtttatt 6480
gctgataaat ctggagccgg tgagcgtggg tcectcecgeggta tcattgcage actggggceca 6540
gatggtaagc cctecccgtat cgtagttatce tacacgacgg ggagtcaggc aactatggat 6600
gaacgaaata gacagatcgc tgagataggt gcctcactga ttaagcattg gtaactgtca 6660
gaccaagttt actcatatat actttagatt gatttaaaac ttcattttta atttaaaagg 6720
atctaggtga agatcctttt tgataatctc atgaccaaaa tcccttaacg tgagttttceg 6780
ttccactgag cgtcagaccce cgtagaaaag atcaaaggat cttcttgaga tecttttttt 6840
ctgcgcegtaa tcectgctgett gcaaacaaaa aaaccaccgce taccagcggt ggtttgtttg 6900
ccggatcaag agctaccaac tetttttceccecg aaggtaactg gecttcagcag agcgcagata 6960
ccaaatactg ttcttctagt gtagccgtag ttaggccacc acttcaagaa ctctgtagca 7020
ccgcctacat acctegctet gcectaatecctg ttaccagtgg ctgctgccag tggcgataag 7080
tcgtgtetta ccgggttgga ctcaagacga tagttaccgg ataaggcgca gceggtcegggce 7140

tgaacggggyg gttegtgecac acagcccage ttggagegaa cgacctacac cgaactgaga 7200
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tacctacagce gtgagctatg agaaagegece acgettceeeg aagggagaaa ggcggacagg 7260
tatcecggtaa gcggcagggt cggaacagga gagcgcacga gggagcttece agggggaaac 7320
gcctggtate tttatagtce tgtegggttt cgccacctet gacttgageg tcgatttttg 7380
tgatgctegt caggggggcyg gagcctatgg aaaaacgcca gcaacgcggce ctttttacgg 7440
ttectggect tttgctggece ttttgctcac atgttcecttte ctgcgttate cectgattcet 7500
gtggataacc gtattaccgce ctttgagtga gctgataccg ctecgceccgcag ccgaacgacce 7560
gagcgcageyg agtcagtgag cgaggaagcg gaagagegec caatacgcaa accgectcete 7620
ccegegegtt ggccgattca ttaatgcage tggcacgaca ggtttcecccga ctggaaagceg 7680
ggcagtgagc gcaacgcaat taatgtgagt tagctcactc attaggcacc ccaggcttta 7740
cactttatgc ttccggcteg tatgttgtgt ggaattgtga gcggataaca atttcacaca 7800
ggaaacagct atgaccatga ttacgccaag ctctagctag aggtcgagtc cctecccage 7860
aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc cgcccctaac 7920
tcegeccate cecgcccctaa ctecgeccag tteecgeccat tectceecgecce atggetgact 7980
aatttttttt atttatgcag aggccgaggc cgcctcecggece tcectgagctat tecagaagta 8040
gtgaggaggc ttttttggag gcctaggctt ttgcaaaaag ctttgcaaag atggataaag 8100
ttttaaacag agaggaatct ttgcagctaa tggaccttct aggtcttgaa agg 8153
<210> SEQ ID NO 26

<211> LENGTH: 8153

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pJP188 ; pHybE-hCg4 V2
<400> SEQUENCE: 26

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020

ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
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cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgeg catggtatgce cgaaagggat 1320
gctgaaattyg agaacgaaaa gctgegecgg gaggttgaag aactgceggca ggcecagcgag 1380
gcagatctece agccaggaac tattgagtac gaacgccatc gacttacgcg tgcgcaggcece 1440
gacgcacagg aactgaagaa tgccagagac tccgctgaag tggtggaaac cgcattcectgt 1500
actttcgtge tgtcgcggat cgcaggtgaa attgccagta ttctcgacgg getcccectg 1560
tcggtgcage ggcgttttec ggaactggaa aaccgacatg ttgatttcct gaaacgggat 1620
atcatcaaag ccatgaacaa agcagccgcg ctggatgaac tgataccggg gttgctgagt 1680
gaatatatcg aacagtcagg ttaacaggct gcggcatttt gteccgcegecg ggcttegete 1740
actgttcagg ccggagccac agaccgccgt tgaatgggcg gatgctaatt actatctccce 1800
gaaagaatcc gcataccagg aagggcgcetg ggaaacactyg cectttcage gggecatcat 1860
gaatgcgatg ggcagcgact acatccgtga ggtgaatgtg gtgaagtctg ccegtgtegg 1920
ttattccaaa atgctgctgg gtgtttatgce ctactttata gagcataagc agcgcaacac 1980
ccttatetgg ttgccgacgg atggtgatge cgagaacttt atgaaaaccce acgttgagcece 2040
gactattcgt gatattccgt cgctgctgge gectggecceg tggtatggca aaaagcaccyg 2100
ggataacacg ctcaccatga agcgtttcac taatgggcgt ggcttctggt gcctgggegyg 2160
taaagcggca aaaaactacc gtgaaaagtc ggtggatgtg gcgggttatg atgaacttgce 2220
tgcttttgat gatgatattg aacaggaagg ctctccgacg ttcecctgggtg acaagcgegt 2280
cgaccaaggg cccatcegte ttecccectgg cgecctgete caggagcace tccgagagca 2340
cagcggcecct gggctgcectg gtcaaggact acttccecga accggtgacg gtgtcegtgga 2400
actcaggcgce cctgaccagce ggcgtgcaca ccttceccecegge tgtcectacag tectcaggac 2460
tctactececct cagcagcecgtyg gtgaccgtge ccteccagcag cttgggcacg aagacctaca 2520
cctgcaatgt agatcacaag cccagcaaca ccaaggtgga caagagagtt gagtccaaat 2580
acggtcegece atgcccatca tgcccagcac ctgaattect ggggggacca tcagtcecttcece 2640
tgttcececece aaaacccaag gacaccctca tgatcteccg gaccecctgag gtcacgtgeg 2700
tggtggtgga cgtgagccag gaagaccccg aggtccagtt caactggtac gtggatggeg 2760
tggaggtgca taatgccaag acaaagcecgce gggaggagea gttcaacage acgtaccgtg 2820
tggtcagcgt cctcaccgte ctgcaccagg actggctgaa cggcaaggag tacaagtgca 2880
aggtctccaa caaaggcectc ccgtcecteca tcgagaaaac catctccaaa gccaaagggce 2940
agccecgaga gccacaggtg tacaccctge ceccatcceca ggaggagatyg accaagaacce 3000
aggtcagcct gacctgccetg gtcaaaggct tctaccccag cgacatcgece gtggagtggg 3060
agagcaatgg gcagccggag aacaactaca agaccacgece tecegtgetyg gactecgacyg 3120
gctecttett cctectacage aggctaaccg tggacaagag caggtggcag gaggggaatg 3180
tcttetecatg ctececgtgatyg catgaggcte tgcacaacca ctacacgcag aagagcctcet 3240
cectgtetet gggtaaatga geggccgete gaggcecggea aggcecggatce ccccgaccte 3300

gacctctgge taataaagga aatttatttt cattgcaata gtgtgttgga attttttgtg 3360
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tctectecacte ggaaggacat atgggagggce aaatcatttg gtcgagatcce ctcggagatce 3420
tctagctaga ggatcgatcce ccgccccgga cgaactaaac ctgactacga catctcectgece 3480
ccttettege ggggcagtge atgtaatcce ttcagttggt tggtacaact tgccaactgg 3540
gccetgttee acatgtgaca cgggggggga ccaaacacaa aggggttctce tgactgtagt 3600
tgacatcctt ataaatggat gtgcacattt gccaacactg agtggcttte atcctggagce 3660
agactttgca gtctgtggac tgcaacacaa cattgccttt atgtgtaact cttggctgaa 3720
getettacac caatgctggg ggacatgtac ctcccagggg ccecaggaaga ctacgggagyg 3780
ctacaccaac gtcaatcaga ggggcctgtg tagctaccga taagcggacce ctcaagaggg 3840
cattagcaat agtgtttata aggccccctt gttaacccta aacgggtagce atatgcttcece 3900
cgggtagtag tatatactat ccagactaac cctaattcaa tagcatatgt tacccaacgg 3960
gaagcatatg ctatcgaatt agggttagta aaagggtcct aaggaacagc gatatctcecce 4020
accccatgag ctgtcacggt tttatttaca tggggtcagg attccacgag ggtagtgaac 4080
cattttagtc acaagggcag tggctgaaga tcaaggagcg ggcagtgaac tctcectgaat 4140
cttcgectge ttettcatte tecttegttt agctaataga ataactgctg agttgtgaac 4200
agtaaggtgt atgtgaggtg ctcgaaaaca aggtttcagg tgacgccccce agaataaaat 4260
ttggacgggg ggttcagtgg tggcattgtg ctatgacacc aatataaccc tcacaaaccc 4320
cttgggcaat aaatactagt gtaggaatga aacattctga atatctttaa caatagaaat 4380
ccatggggtg gggacaagcc gtaaagactg gatgtccatc tcacacgaat ttatggctat 4440
gggcaacaca taatcctagt gcaatatgat actggggtta ttaagatgtg tcccaggcag 4500
ggaccaagac aggtgaacca tgttgttaca ctctatttgt aacaagggga aagagagtgg 4560
acgccgacag cagcggactce cactggttgt ctctaacacc cccgaaaatt aaacggggct 4620
ccacgccaat ggggcccata aacaaagaca agtggccact cttttttttg aaattgtgga 4680
gtgggggcac gcgtcagcce ccacacgccg ccctgeggtt ttggactgta aaataagggt 4740
gtaataactt ggctgattgt aaccccgcta accactgcgg tcaaaccact tgcccacaaa 4800
accactaatg gcaccccggg gaatacctge ataagtaggt gggegggceca agatagggge 4860
gcgattgetyg cgatctggag gacaaattac acacacttgce gectgagegce caagcacagg 4920
gttgttggtc ctcatattca cgaggtcgct gagagcacgg tgggctaatg ttgccatggg 4980
tagcatatac tacccaaata tctggatagc atatgctatc ctaatctata tctgggtagce 5040
ataggctatc ctaatctata tctgggtagce atatgctatc ctaatctata tctgggtagt 5100
atatgctatc ctaatttata tctgggtagc ataggctatc ctaatctata tctgggtagce 5160
atatgctatc ctaatctata tctgggtagt atatgctatc ctaatctgta tccgggtagce 5220
atatgctatc ctaatagaga ttagggtagt atatgctatc ctaatttata tctgggtagc 5280
atatactacc caaatatctg gatagcatat gctatcctaa tctatatctg ggtagcatat 5340
gctatcctaa tcectatatctg ggtagcatag gctatcctaa tcectatatctg ggtagcatat 5400
gctatcctaa tcectatatctg ggtagtatat gctatcctaa tttatatctg ggtagcatag 5460
gctatcctaa tcectatatctg ggtagcatat gcectatcctaa tcectatatctg ggtagtatat 5520
gctatcctaa tetgtatccg ggtagcatat gectatcctca tgataagetg tcaaacatga 5580
gaattttctt gaagacgaaa gggcctcegtg atacgcecctat ttttataggt taatgtcatg 5640

ataataatgg tttcttagac gtcaggtggc acttttcecggg gaaatgtgcg cggaacccect 5700
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atttgtttat ttttctaaat acattcaaat atgtatccgc tcatgagaca ataaccctga 5760
taaatgcttc aataatattg aaaaaggaag agtatgagta ttcaacattt ccgtgtcgcece 5820
cttattcecct tttttgcgge attttgectt cctgtttttg ctcacccaga aacgctggtg 5880
aaagtaaaag atgctgaaga tcagttgggt gcacgagtgg gttacatcga actggatctc 5940
aacagcggta agatccttga gagttttcge cccgaagaac gttttccaat gatgagcact 6000
tttaaagttc tgctatgtgg cgcggtatta tccegtgttg acgccgggca agagcaactce 6060
ggtcgccgeca tacactattce tcagaatgac ttggttgagt actcaccagt cacagaaaag 6120
catcttacgg atggcatgac agtaagagaa ttatgcagtg ctgccataac catgagtgat 6180
aacactgcgg ccaacttact tcectgacaacg atcggaggac cgaaggagct aaccgctttt 6240
ttgcacaaca tgggggatca tgtaactcgc cttgatcgtt gggaaccgga gctgaatgaa 6300
gccataccaa acgacgagcg tgacaccacg atgcctgcag caatggcaac aacgttgege 6360
aaactattaa ctggcgaact acttactcta gcttccecgge aacaattaat agactggatg 6420
gaggcggata aagttgcagg accacttctg cgctecggcec tteccggetgg ctggtttatt 6480
gctgataaat ctggagccgg tgagcgtggg tcectcecgeggta tcattgcage actggggceca 6540
gatggtaagc cctecccgtat cgtagttatce tacacgacgg ggagtcaggc aactatggat 6600
gaacgaaata gacagatcgc tgagataggt gcctcactga ttaagcattg gtaactgtca 6660
gaccaagttt actcatatat actttagatt gatttaaaac ttcattttta atttaaaagg 6720
atctaggtga agatcctttt tgataatctc atgaccaaaa tcccttaacg tgagttttceg 6780
ttccactgag cgtcagaccce cgtagaaaag atcaaaggat cttcttgaga tecttttttt 6840
ctgcgcegtaa tcectgctgett gcaaacaaaa aaaccaccgce taccagcggt ggtttgtttg 6900
ccggatcaag agctaccaac tetttttceccecg aaggtaactg gecttcagcag agcgcagata 6960
ccaaatactg ttcttctagt gtagccgtag ttaggccacc acttcaagaa ctctgtagca 7020
ccgcctacat acctegctet gcectaatecctg ttaccagtgg ctgctgccag tggcgataag 7080
tcgtgtetta ccgggttgga ctcaagacga tagttaccgg ataaggcgca gceggtcegggce 7140
tgaacggggg gttegtgcac acagcccage ttggagcgaa cgacctacac cgaactgaga 7200
tacctacagce gtgagctatg agaaagegece acgettceeeg aagggagaaa ggcggacagg 7260
tatcecggtaa gcggcagggt cggaacagga gagcgcacga gggagcttece agggggaaac 7320
gcctggtate tttatagtce tgtegggttt cgccacctet gacttgageg tcgatttttg 7380
tgatgctegt caggggggcyg gagcctatgg aaaaacgcca gcaacgcggce ctttttacgg 7440
ttectggect tttgctggece ttttgctcac atgttcecttte ctgcgttate cectgattcet 7500
gtggataacc gtattaccgce ctttgagtga gctgataccg ctecgceccgcag ccgaacgacce 7560
gagcgcageyg agtcagtgag cgaggaagcg gaagagegec caatacgcaa accgectcete 7620
ccegegegtt ggccgattca ttaatgcage tggcacgaca ggtttcecccga ctggaaagceg 7680
ggcagtgagc gcaacgcaat taatgtgagt tagctcactc attaggcacc ccaggcttta 7740
cactttatgc ttccggcteg tatgttgtgt ggaattgtga gcggataaca atttcacaca 7800
ggaaacagct atgaccatga ttacgccaag ctctagctag aggtcgagtc cctecccage 7860
aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc cgcccctaac 7920

tcegeccate cecgcccctaa ctecgeccag tteecgeccat tectceecgecce atggetgact 7980
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aatttttttt atttatgcag aggccgaggc cgcctcecggece tcectgagctat tecagaagta 8040
gtgaggaggc ttttttggag gcctaggctt ttgcaaaaag ctttgcaaag atggataaag 8100

ttttaaacag agaggaatct ttgcagctaa tggaccttct aggtcttgaa agg 8153

<210> SEQ ID NO 27

<211> LENGTH: 7244

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pHybC-mBR3-mCg2a

<400> SEQUENCE: 27

ttgacattga ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag 60
cccatatatg gagttcegeg ttacataact tacggtaaat ggcccgectyg getgaccgece 120
caacgaccce cgcccattga cgtcaataat gacgtatgtt cccatagtaa cgccaatagg 180
gactttccat tgacgtcaat gggtggagta tttacggtaa actgcccact tggcagtaca 240
tcaagtgtat catatgccaa gtccgecccee tattgacgte aatgacggta aatggceccge 300
ctggcattat gcccagtaca tgaccttacg ggacttteet acttggcagt acatctacgt 360
attagtcatc gctattacca tggtgatgeg gttttggcag tacaccaatg ggegtggata 420
geggtttgac tcacggggat ttccaagtcet ccaccccatt gacgtcaatg ggagtttgtt 480
ttggcaccaa aatcaacggg actttccaaa atgtegtaat aacccegece cgttgacgca 540
aatgggcggt aggcgtgtac ggtgggaggt ctatataage agagctcegtt tagtgaaccg 600
tcagatccte actctettee geategetgt ctgegaggge cagetgttgg getegeggtt 660
gaggacaaac tcttegeggt ctttccagta ctettggate ggaaaccegt cggectecga 720
acggtactce gccaccgagg gacctgageg agtccgeatce gaceggatceg gaaaacctcet 780
cgagaaaggce gtctaaccag tcacagtege aaggtagget gagcaccegtyg gegggeggcea 840

gegggtggeyg gteggggttyg tttetggegg aggtgetget gatgatgtaa ttaaagtagg 900
cggtettgag acggeggatyg gtcgaggtga ggtgtggcag gettgagatce cagetgttgg 960
ggtgagtact ccctctcaaa agcgggcatt acttctgcge taagattgtc agtttccaaa 1020
aacgaggagg atttgatatt cacctggcce gatctggceca tacacttgag tgacaatgac 1080
atccactttg cctttctete cacaggtgte cactcccagg tccaagtttg ggcgccacca 1140
tggagtttgg gctgagctgg ctttttettg tcecgegatttt aaaaggtgtce cagtgcggeg 1200
ccaggagact ccgggtccga agccagagga gecgggacag cteggtgece acccagtgca 1260
atcagaccga gtgcttcgac cctctggtga gaaactgegt gtcctgtgag ctcettcecaca 1320
cgecggacac tggacataca agcagectgg agectgggac agcetctgcag cctcaggagg 1380
gctecgeget gagacccgac gtggeggage ccagagggec cacaatcaag ccectgtcecte 1440
catgcaaatg cccagcacct aacctcecttgg gtggaccatc cgtcttcatce ttccectecaa 1500
agatcaagga tgtactcatg atctccctga gccccatagt cacatgtgtg gtggtggatg 1560
tgagcgagga tgacccagat gtccagatca gctggtttgt gaacaacgtg gaagtacaca 1620
cagctcagac acaaacccat agagaggatt acaacagtac tctcecgggtg gtcagtgecce 1680
tcecccatceca gcaccaggac tggatgagtg gcaaggagtt caaatgcaag gtcaacaaca 1740
aagacctccee agcgeccatce gagagaacca tctcaaaacce caaagggtca gtaagagcete 1800

cacaggtata tgtcttgcct ccaccagaag aagagatgac taagaaacag gtcactctga 1860
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cctgcatggt cacagacttc atgcctgaag acatttacgt ggagtggacc aacaacggga 1920
aaacagagct aaactacaag aacactgaac cagtcctgga ctctgatggt tettacttca 1980
tgtacagcaa gctgagagtyg gaaaagaaga actgggtgga aagaaatagc tactcctgtt 2040
cagtggtcca cgagggtctg cacaatcacc acacgactaa gagcttctece cggactcecgg 2100
gtaaataagc ggccgetcga ggccggcaag gecggatcce cegacctega cctetggeta 2160
ataaaggaaa tttattttca ttgcaatagt gtgttggaat tttttgtgtc tectcactecgg 2220
aaggacatat gggagggcaa atcatttggt cgagatccct cggagatctce tagctagagg 2280
atcgatccce gecccececggacyg aactaaacct gactacgaca tcectcectgceccece ttettegegg 2340
ggcagtgcat gtaatccctt cagttggttg gtacaacttg ccaactgggc cctgttcecac 2400
atgtgacacg gggggggacc aaacacaaag gggttctcetg actgtagttg acatccttat 2460
aaatggatgt gcacatttgc caacactgag tggctttcat cctggagcag actttgcagt 2520
ctgtggactg caacacaaca ttgcctttat gtgtaactct tggctgaagce tcecttacacca 2580
atgctggggg acatgtacct cccaggggece caggaagact acgggagget acaccaacgt 2640
caatcagagg ggcctgtgta gctaccgata agcggaccct caagagggca ttagcaatag 2700
tgtttataag gcccecttgt taaccctaaa cgggtagcat atgcttccecg ggtagtagta 2760
tatactatcc agactaaccc taattcaata gcatatgtta cccaacggga agcatatgcet 2820
atcgaattag ggttagtaaa agggtcctaa ggaacagcga tatctcccac cccatgagcet 2880
gtcacggttt tatttacatg gggtcaggat tccacgaggg tagtgaacca ttttagtcac 2940
aagggcagtg gctgaagatc aaggagcggg cagtgaactc tcctgaatct tegectgett 3000
cttcattctce cttcegtttag ctaatagaat aactgctgag ttgtgaacag taaggtgtat 3060
gtgaggtgct cgaaaacaag gtttcaggtg acgcccccag aataaaattt ggacgggggy 3120
ttcagtggtg gcattgtgct atgacaccaa tataaccctc acaaacccct tgggcaataa 3180
atactagtgt aggaatgaaa cattctgaat atctttaaca atagaaatcc atggggtggg 3240
gacaagccgt aaagactgga tgtccatctc acacgaattt atggctatgg gcaacacata 3300
atcctagtgce aatatgatac tggggttatt aagatgtgtc ccaggcaggg accaagacag 3360
gtgaaccatg ttgttacact ctatttgtaa caaggggaaa gagagtggac gccgacagca 3420
gcggactceca ctggttgtcet ctaacacccce cgaaaattaa acggggctcece acgccaatgg 3480
ggcccataaa caaagacaag tggccactct tttttttgaa attgtggagt gggggcacgce 3540
gtcagcceece acacgccgcee ctgeggtttt ggactgtaaa ataagggtgt aataacttgg 3600
ctgattgtaa ccccgctaac cactgcggtce aaaccacttg cccacaaaac cactaatggce 3660
acccegggga atacctgcat aagtaggtgg gegggccaag ataggggege gattgetgeg 3720
atctggagga caaattacac acacttgcgce ctgagcgcca agcacagggt tgttggtcect 3780
catattcacg aggtcgctga gagcacggtg ggctaatgtt gccatgggta gcatatacta 3840
cccaaatatc tggatagcat atgctatcct aatctatatc tgggtagcat aggctatcct 3900
aatctatatc tgggtagcat atgctatcct aatctatatc tgggtagtat atgctatcct 3960
aatttatatc tgggtagcat aggctatcct aatctatatc tgggtagcat atgctatcct 4020
aatctatatc tgggtagtat atgctatcct aatctgtatc cgggtagcat atgctatcct 4080
aatagagatt agggtagtat atgctatcct aatttatatc tgggtagcat atactaccca 4140



US 2013/0344537 Al Dec. 26, 2013
112

-continued

aatatctgga tagcatatgc tatcctaatc tatatctggg tagcatatgce tatcctaatce 4200
tatatctggg tagcataggc tatcctaatc tatatctggg tagcatatgce tatcctaatce 4260
tatatctggg tagtatatgc tatcctaatt tatatctggg tagcataggc tatcctaatc 4320
tatatctggg tagcatatgc tatcctaatc tatatctggg tagtatatgce tatcctaatc 4380
tgtatcecggg tagcatatgce tatcctcatg ataagctgtc aaacatgaga attttcecttga 4440
agacgaaagg gcctcgtgat acgcctattt ttataggtta atgtcatgat aataatggtt 4500
tcttagacgt caggtggcac ttttcgggga aatgtgcgeg gaacccctat ttgtttattt 4560
ttctaaatac attcaaatat gtatccgctc atgagacaat aaccctgata aatgcttcaa 4620
taatattgaa aaaggaagag tatgagtatt caacatttcc gtgtcgccct tattcccttt 4680
tttgcggcat tttgccttece tgtttttgct cacccagaaa cgctggtgaa agtaaaagat 4740
gctgaagatc agttgggtgce acgagtgggt tacatcgaac tggatctcaa cagcggtaag 4800
atccttgaga gttttcgece cgaagaacgt tttccaatga tgagcacttt taaagttctg 4860
ctatgtggcg cggtattatc ccgtgttgac gccgggcaag agcaactcgg tegceccgcata 4920
cactattctc agaatgactt ggttgagtac tcaccagtca cagaaaagca tcttacggat 4980
ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa cactgcggece 5040
aacttacttc tgacaacgat cggaggaccg aaggagctaa ccgctttttt gcacaacatg 5100
ggggatcatg taactcgcct tgatcgttgg gaaccggagce tgaatgaagc cataccaaac 5160
gacgagcgtg acaccacgat gcctgcagca atggcaacaa cgttgcgcaa actattaact 5220
ggcgaactac ttactctagce ttcccggcaa caattaatag actggatgga ggcggataaa 5280
gttgcaggac cacttctgcg cteggccctt ccggetgget ggtttattgce tgataaatct 5340
ggagccggtyg agegtgggte tcgeggtatce attgcagcac tggggccaga tggtaagcecce 5400
tcecegtateg tagttatcta cacgacgggg agtcaggcaa ctatggatga acgaaataga 5460
cagatcgctg agataggtgce ctcactgatt aagcattggt aactgtcaga ccaagtttac 5520
tcatatatac tttagattga tttaaaactt catttttaat ttaaaaggat ctaggtgaag 5580
atcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttcgtt ccactgagceg 5640
tcagacccecg tagaaaagat caaaggatct tcttgagatc ctttttttet gegegtaatce 5700
tgctgcttge aaacaaaaaa accaccgcta ccagcecggtgg tttgtttgece ggatcaagag 5760
ctaccaactc tttttccgaa ggtaactggce ttcagcagag cgcagatacc aaatactgtt 5820
cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc gcctacatac 5880
ctcgetetge taatcctgtt accagtggct gctgccagtg gecgataagte gtgtcttace 5940
gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggcectg aacggggggt 6000
tegtgcacac agcccagett ggagcgaacg acctacaccyg aactgagata cctacagegt 6060
gagctatgag aaagcgccac gcttcccgaa gggagaaagg cggacaggta tccggtaage 6120
ggcagggteyg gaacaggaga gcgcacgagg gagcttcecag ggggaaacgce ctggtatcett 6180
tatagtcctg tecgggttteg ccacctectga cttgagegtce gatttttgtg atgctcegtca 6240
ggggggcgga gcctatggaa aaacgccagce aacgcggcect ttttacggtt cctggecttt 6300
tgctggectt ttgctcacat gttcectttcecct gcecgttatcece ctgattctgt ggataaccgt 6360
attaccgect ttgagtgage tgataccget cgecgcagece gaacgaccga gcgcagcegag 6420

tcagtgagceg aggaagcgga agagcgccca atacgcaaac cgectcetece cgegegttgg 6480



US 2013/0344537 Al Dec. 26, 2013
113

-continued

ccgattcatt aatgcagctg gcacgacagg tttecccgact ggaaagcggg cagtgagcegce 6540
aacgcaatta atgtgagtta gctcactcat taggcacccc aggctttaca ctttatgett 6600
ccggctegta tgttgtgtgg aattgtgage ggataacaat ttcacacagg aaacagctat 6660
gaccatgatt acgccaagct ctagctagag gtcgagtcec tccccagcag gcagaagtat 6720
gcaaagcatg catctcaatt agtcagcaac catagtccecg cccctaactce cgecccatcecce 6780
gccectaact ccgeccagtt ccgeccatte tccgeccccat ggctgactaa ttttttttat 6840
ttatgcagag gccgaggcecg cctecggecte tgagctattce cagaagtagt gaggaggcett 6900
ttttggaggc ctaggctttt gcaaaaagct ttgcaaagat ggataaagtt ttaaacagag 6960
aggaatcttt gcagctaatg gaccttctag gtcttgaaag gagctcgacc aattctcatg 7020
tttgacagct tatcatcgca gatccgggca acgttgttge cattgcectgca ggcgcagaac 7080
tggtaggtat ggaagatcta tacattgaat caatattggc aattagccat attagtcatt 7140
ggttatatag cataaatcaa tattggctat tggccattgc atacgttgta tctatatcat 7200
aatatgtaca tttatattgg ctcatgtcca atatgaccgce catg 7244
<210> SEQ ID NO 28

<211> LENGTH: 7104

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pHybE-mBR3-mCg2a

<400> SEQUENCE: 28

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140

gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
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gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgcg gecgccaggag actccgggte 1320
cgaagccaga ggagcecggga cagcteggtg cecacccagt gcaatcagac cgagtgette 1380
gaccctetgg tgagaaactg cgtgteccetgt gagctcecttec acacgccgga cactggacat 1440
acaagcagcce tggagectgg gacagcetcetg cagectcagyg agggctcecege gcetgagacce 1500
gacgtggegyg agcccagagg gcccacaatc aagccctgte ctecatgcaa atgeccagea 1560
cctaacctct tgggtggacc atccgtectte atcttcececte caaagatcaa ggatgtactce 1620
atgatctccce tgagccccat agtcacatgt gtggtggtgg atgtgagcga ggatgaccca 1680
gatgtccaga tcagctggtt tgtgaacaac gtggaagtac acacagctca gacacaaacc 1740
catagagagg attacaacag tactctccgg gtggtcagtg ccctccecccat ccagcaccag 1800
gactggatga gtggcaagga gttcaaatgc aaggtcaaca acaaagacct cccagcgecce 1860
atcgagagaa ccatctcaaa acccaaaggg tcagtaagag ctccacaggt atatgtcttg 1920
cctecaccag aagaagagat gactaagaaa caggtcacte tgacctgcat ggtcacagac 1980
ttcatgectg aagacattta cgtggagtgg accaacaacg ggaaaacaga gctaaactac 2040
aagaacactg aaccagtcct ggactctgat ggttcttact tcatgtacag caagctgaga 2100
gtggaaaaga agaactgggt ggaaagaaat agctactcct gttcagtggt ccacgagggt 2160
ctgcacaatc accacacgac taagagcttc tceccggactce cgggtaaata agcggccgcet 2220
cgaggcceggce aaggccggat cccccgacct cgacctetgg ctaataaagg aaatttattt 2280
tcattgcaat agtgtgttgg aattttttgt gtctctcact cggaaggaca tatgggaggg 2340
caaatcattt ggtcgagatc cctcggagat ctctagcectag aggatcgatce cccgeccecgg 2400
acgaactaaa cctgactacg acatctctge cccecttectteg cggggcagtg catgtaatcce 2460
cttcagttgg ttggtacaac ttgccaactg ggccctgttce cacatgtgac acgggggggyg 2520
accaaacaca aaggggttct ctgactgtag ttgacatcct tataaatgga tgtgcacatt 2580
tgccaacact gagtggcttt catcctggag cagactttgce agtctgtgga ctgcaacaca 2640
acattgcctt tatgtgtaac tcecttggctga agctcttaca ccaatgctgg gggacatgta 2700
ccteecaggg gcoccaggaag actacgggag gcetacaccaa cgtcaatcag aggggectgt 2760
gtagctaccg ataagcggac cctcaagagg gcattagcaa tagtgtttat aaggcccect 2820
tgttaaccct aaacgggtag catatgcttce ccgggtagta gtatatacta tccagactaa 2880
ccctaattca atagcatatg ttacccaacg ggaagcatat gctatcgaat tagggttagt 2940
aaaagggtcc taaggaacag cgatatctce caccccatga gectgtcacgg ttttatttac 3000
atggggtcag gattccacga gggtagtgaa ccattttagt cacaagggca gtggctgaag 3060
atcaaggagc gggcagtgaa ctctcctgaa tcttegectg cttcettcatt ctecttegtt 3120
tagctaatag aataactgct gagttgtgaa cagtaaggtg tatgtgaggt gctcgaaaac 3180
aaggtttcag gtgacgcccecce cagaataaaa tttggacggg gggttcagtg gtggcattgt 3240
gctatgacac caatataacc ctcacaaacc ccttgggcaa taaatactag tgtaggaatg 3300
aaacattctg aatatcttta acaatagaaa tccatggggt ggggacaagc cgtaaagact 3360
ggatgtccat ctcacacgaa tttatggcta tgggcaacac ataatcctag tgcaatatga 3420
tactggggtt attaagatgt gtcccaggca gggaccaaga caggtgaacc atgttgttac 3480

actctatttg taacaagggg aaagagagtg gacgccgaca gcagcggact ccactggttg 3540
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tctctaacac ccccgaaaat taaacgggge tcecacgccaa tggggcccat aaacaaagac 3600
aagtggccac tctttttttt gaaattgtgg agtgggggca cgcgtcagcce cccacacgcce 3660
gccecetgeggt tttggactgt aaaataaggg tgtaataact tggctgattg taaccccget 3720
aaccactgceg gtcaaaccac ttgcccacaa aaccactaat ggcacccegyg ggaatacctg 3780
cataagtagg tgggcgggcc aagatagggg cgcgattgct gecgatctgga ggacaaatta 3840
cacacacttg cgcctgageg ccaagcacag ggttgttggt cctcatatte acgaggtcgce 3900
tgagagcacg gtgggctaat gttgccatgg gtagcatata ctacccaaat atctggatag 3960
catatgctat cctaatctat atctgggtag cataggctat cctaatctat atctgggtag 4020
catatgctat cctaatctat atctgggtag tatatgctat cctaatttat atctgggtag 4080
cataggctat cctaatctat atctgggtag catatgctat cctaatctat atctgggtag 4140
tatatgctat cctaatctgt atccgggtag catatgctat cctaatagag attagggtag 4200
tatatgctat cctaatttat atctgggtag catatactac ccaaatatct ggatagcata 4260
tgctatccta atctatatct gggtagcata tgctatccta atctatatct gggtagcata 4320
ggctatccta atctatatct gggtagcata tgctatccta atctatatct gggtagtata 4380
tgctatccta atttatatct gggtagcata ggctatccta atctatatct gggtagcata 4440
tgctatccta atctatatct gggtagtata tgctatccta atctgtatcce gggtagcata 4500
tgctatccte atgataagcet gtcaaacatg agaattttcect tgaagacgaa agggcctegt 4560
gatacgccta tttttatagg ttaatgtcat gataataatg gtttcttaga cgtcaggtgg 4620
cacttttcgg ggaaatgtgce gceggaaccce tatttgttta tttttctaaa tacattcaaa 4680
tatgtatcecg ctcatgagac aataaccctg ataaatgctt caataatatt gaaaaaggaa 4740
gagtatgagt attcaacatt tcecgtgtecge ccttattcec ttttttgegg cattttgect 4800
tcetgttttt gectcacccag aaacgctggt gaaagtaaaa gatgctgaag atcagttggg 4860
tgcacgagtg ggttacatcg aactggatct caacagcggt aagatccttg agagttttcg 4920
ccecgaagaa cgttttcecaa tgatgagcac ttttaaagtt ctgctatgtg gegeggtatt 4980
atccegtgtt gacgccgggce aagagcaact cggtcgecge atacactatt ctcagaatga 5040
cttggttgag tactcaccag tcacagaaaa gcatcttacg gatggcatga cagtaagaga 5100
attatgcagt gctgccataa ccatgagtga taacactgcg gccaacttac ttcectgacaac 5160
gatcggagga ccgaaggagce taaccgcettt tttgcacaac atgggggatc atgtaactcg 5220
ccttgategt tgggaaccgg agctgaatga agecatacca aacgacgagce gtgacaccac 5280
gatgcctgca gcaatggcaa caacgttgcg caaactatta actggcgaac tacttactct 5340
agcttcecgg caacaattaa tagactggat ggaggcggat aaagttgcag gaccacttct 5400
gcgeteggee cttecggetg gctggtttat tgctgataaa tetggagecg gtgagcegtgg 5460
gtctegeggt atcattgcag cactggggcce agatggtaag ccctceccgta tcecgtagttat 5520
ctacacgacg gggagtcagg caactatgga tgaacgaaat agacagatcyg ctgagatagg 5580
tgcctcactg attaagcatt ggtaactgtc agaccaagtt tactcatata tactttagat 5640
tgatttaaaa cttcattttt aatttaaaag gatctaggtg aagatccttt ttgataatct 5700
catgaccaaa atcccttaac gtgagttttce gttceccactga gecgtcagacce ccgtagaaaa 5760

gatcaaagga tcttcttgag atcctttttt tcectgcgcgta atctgctget tgcaaacaaa 5820
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aaaaccaccg ctaccagcegg tggtttgttt gccggatcaa gagctaccaa ctetttttece 5880
gaaggtaact ggcttcagca gagcgcagat accaaatact gttcttctag tgtagccgta 5940
gttaggccac cacttcaaga actctgtagce accgcctaca tacctcgetce tgctaatcect 6000
gttaccagtyg gctgctgcca gtggcgataa gtcgtgtctt accgggttgg actcaagacy 6060
atagttaccg gataaggcgce agcggteggg ctgaacgggg ggttegtgea cacageccag 6120
cttggagcga acgacctaca ccgaactgag atacctacag cgtgagctat gagaaagcgce 6180
cacgcttceee gaagggagaa aggcggacag gtatcceggta ageggcaggyg tceggaacagg 6240
agagcgcacg agggagcttc cagggggaaa cgcctggtat ctttatagte ctgtcecgggtt 6300
tcgccaccte tgacttgage gtcgattttt gtgatgceteg tcaggggggce ggagcectatg 6360
gaaaaacgcc agcaacgcgg cctttttacg gttcecctggec ttttgctgge cttttgctca 6420
catgttettt cctgcgttat cccctgatte tgtggataac cgtattaccg cctttgagtg 6480
agctgatace gctegecgca gecgaacgac cgagcegcage gagtcagtga gcgaggaage 6540
ggaagagcgce ccaatacgca aaccgcectcet ccccgegegt tggccgattce attaatgcag 6600
ctggcacgac aggtttcccg actggaaagc gggcagtgag cgcaacgcaa ttaatgtgag 6660
ttagctcact cattaggcac cccaggcttt acactttatg cttceccggcte gtatgttgtg 6720
tggaattgtg agcggataac aatttcacac aggaaacagc tatgaccatg attacgccaa 6780
gctctageta gaggtcgagt ccctceccccag caggcagaag tatgcaaagce atgcatctca 6840
attagtcagc aaccatagtc ccgcccectaa ctececgcccat ceccgccccta actceccgecca 6900
gttcecgececa ttetecgece catggctgac taattttttt tatttatgca gaggccgagyg 6960
ccgectegge ctcectgageta tteccagaagt agtgaggagg cttttttgga ggcctaggcet 7020
tttgcaaaaa gctttgcaaa gatggataaa gttttaaaca gagaggaatc tttgcagcta 7080
atggaccttc taggtcttga aagg 7104
<210> SEQ ID NO 29

<211> LENGTH: 6985

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pHybC-E7-hCk

<400> SEQUENCE: 29

ttgacattga ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag 60
cccatatatg gagttcegeg ttacataact tacggtaaat ggcccgectyg getgaccgece 120
caacgaccce cgcccattga cgtcaataat gacgtatgtt cccatagtaa cgccaatagg 180
gactttccat tgacgtcaat gggtggagta tttacggtaa actgcccact tggcagtaca 240
tcaagtgtat catatgccaa gtccgecccee tattgacgte aatgacggta aatggceccge 300
ctggcattat gcccagtaca tgaccttacg ggacttteet acttggcagt acatctacgt 360
attagtcatc gctattacca tggtgatgeg gttttggcag tacaccaatg ggegtggata 420
geggtttgac tcacggggat ttccaagtcet ccaccccatt gacgtcaatg ggagtttgtt 480
ttggcaccaa aatcaacggg actttccaaa atgtegtaat aacccegece cgttgacgca 540
aatgggcggt aggcgtgtac ggtgggaggt ctatataage agagctcegtt tagtgaaccg 600
tcagatccte actctettee geategetgt ctgegaggge cagetgttgg getegeggtt 660

gaggacaaac tcttegeggt ctttccagta ctettggate ggaaaccegt cggectecga 720
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acggtactcc gccaccgagg gacctgageg agtccgcatce gaccggatcg gaaaacctct 780
cgagaaaggc gtctaaccag tcacagtcge aaggtaggct gagcaccgtg gcgggceggca 840

gegggtggeyg gteggggttyg tttetggegg aggtgetget gatgatgtaa ttaaagtagg 900
cggtettgag acggeggatyg gtcgaggtga ggtgtggcag gettgagatce cagetgttgg 960
ggtgagtact ccctctcaaa agcgggcatt acttctgcge taagattgtc agtttccaaa 1020
aacgaggagg atttgatatt cacctggcce gatctggceca tacacttgag tgacaatgac 1080
atccactttg cctttctete cacaggtgte cactcccagg tccaagtttg ggcgcaccat 1140
ggacatgcge gtgcccgece agetgcectggg ccectgectgcetg ctgtggttece ccggctegeg 1200
atgcgacatc cagatgaccc agtctccatce ctecectgtet gecatctatag gggacagagt 1260
caccatcact tgtcgggcaa gtcagggcat cagaaattac ttagcctggt atcagcaaaa 1320
accagggaaa gcccctaage tcectgatcta tgctgcatcce actttgcaat caggggtcecce 1380
atctcggttce agtggcagtyg gatctgggac agatttcact ctcaccatca gcagcctaca 1440
gcctgaagat gttgcaactt attactgtca aaggtataac cgtgcccegt acacttttgg 1500
ccaggggacc aaggtggaaa tcaaacgtac ggtggctgca ccatctgtet tcatcttcece 1560
gccatctgat gagcagttga aatctggaac tgcctcectgtt gtgtgcectgce tgaataactt 1620
ctatcccaga gaggccaaag tacagtggaa ggtggataac gccctccaat cgggtaactce 1680
ccaggagagt gtcacagagc aggacagcaa ggacagcacce tacagcctca gcagcaccct 1740
gacgctgage aaagcagact acgagaaaca caaagtctac gectgcgaag tcacccatca 1800
gggectgage tegeccgtca caaagagett caacagggga gagtgttgag cggecgeteg 1860
aggccggcaa ggccggatcee cccgacctceg acctcectgget aataaaggaa atttatttte 1920
attgcaatag tgtgttggaa ttttttgtgt ctctcactcg gaaggacata tgggagggca 1980
aatcatttgg tcgagatccce tcggagatct ctagctagag gatcgatcce cgccccggac 2040
gaactaaacc tgactacgac atctctgccce cttcettegeg gggcagtgca tgtaatcect 2100
tcagttggtt ggtacaactt gccaactggg ccctgtteca catgtgacac ggggggggac 2160
caaacacaaa ggggttctct gactgtagtt gacatcctta taaatggatg tgcacatttg 2220
ccaacactga gtggctttca tcecctggagca gactttgcag tctgtggact gcaacacaac 2280
attgccttta tgtgtaactc ttggctgaag ctcttacacc aatgctgggg gacatgtacc 2340
tceccagggge ccaggaagac tacgggaggce tacaccaacyg tcaatcagag gggectgtgt 2400
agctaccgat aagcggaccce tcaagagggc attagcaata gtgtttataa ggcccccttg 2460
ttaaccctaa acgggtagca tatgcttcce gggtagtagt atatactatc cagactaacc 2520
ctaattcaat agcatatgtt acccaacggg aagcatatgc tatcgaatta gggttagtaa 2580
aagggtccta aggaacagcg atatctccca ccccatgage tgtcacggtt ttatttacat 2640
ggggtcagga ttccacgagg gtagtgaacc attttagtca caagggcagt ggctgaagat 2700
caaggagcgg gcagtgaact ctcecctgaatc ttecgectget tettcattet cettegttta 2760
gctaatagaa taactgctga gttgtgaaca gtaaggtgta tgtgaggtgc tcgaaaacaa 2820
ggtttcaggt gacgccccca gaataaaatt tggacggggg gttcagtggt ggcattgtge 2880
tatgacacca atataaccct cacaaaccce ttgggcaata aatactagtg taggaatgaa 2940

acattctgaa tatctttaac aatagaaatc catggggtgg ggacaagccg taaagactgg 3000
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atgtccatct cacacgaatt tatggctatg ggcaacacat aatcctagtg caatatgata 3060
ctggggttat taagatgtgt cccaggcagg gaccaagaca ggtgaaccat gttgttacac 3120
tctatttgta acaaggggaa agagagtgga cgccgacagc agcggactcce actggttgtce 3180
tctaacacce ccgaaaatta aacggggetce cacgccaatyg gggcccataa acaaagacaa 3240
gtggccacte ttttttttga aattgtggag tgggggcacyg cgtcagcccce cacacgcecgce 3300
cctgeggttt tggactgtaa aataagggtg taataacttg gectgattgta accccgctaa 3360
ccactgeggt caaaccactt gcccacaaaa ccactaatgg caccccegggyg aatacctgca 3420
taagtaggtg ggcgggccaa gataggggcg cgattgctge gatctggagg acaaattaca 3480
cacacttgcg cctgagcgec aagcacaggg ttgttggtcecce tcatattcac gaggtcegetg 3540
agagcacggt gggctaatgt tgccatgggt agcatatact acccaaatat ctggatagca 3600
tatgctatcc taatctatat ctgggtagca taggctatcc taatctatat ctgggtagca 3660
tatgctatcc taatctatat ctgggtagta tatgctatcc taatttatat ctgggtagca 3720
taggctatcc taatctatat ctgggtagca tatgctatcc taatctatat ctgggtagta 3780
tatgctatcc taatctgtat ccgggtagca tatgctatcce taatagagat tagggtagta 3840
tatgctatcc taatttatat ctgggtagca tatactaccc aaatatctgg atagcatatg 3900
ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg gtagcatagg 3960
ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg gtagtatatg 4020
ctatcctaat ttatatctgg gtagcatagg ctatcctaat ctatatctgg gtagcatatg 4080
ctatcctaat ctatatctgg gtagtatatg ctatcctaat ctgtatccgg gtagcatatg 4140
ctatcctcat gataagctgt caaacatgag aattttcttg aagacgaaag ggcctcgtga 4200
tacgcctatt tttataggtt aatgtcatga taataatggt ttcttagacg tcaggtggca 4260
cttttcgggg aaatgtgcgce ggaaccccta tttgtttatt tttctaaata cattcaaata 4320
tgtatcecget catgagacaa taaccctgat aaatgcttca ataatattga aaaaggaaga 4380
gtatgagtat tcaacatttc cgtgtcgccc ttattccctt ttttgcggca ttttgectte 4440
ctgtttttge tcacccagaa acgctggtga aagtaaaaga tgctgaagat cagttgggtg 4500
cacgagtggg ttacatcgaa ctggatctca acagcggtaa gatccttgag agttttcecgece 4560
ccgaagaacg ttttccaatg atgagcactt ttaaagttct gectatgtgge geggtattat 4620
ccegtgttga cgccgggcaa gagcaactcg gtcegceccgcat acactattcet cagaatgact 4680
tggttgagta ctcaccagtc acagaaaagc atcttacgga tggcatgaca gtaagagaat 4740
tatgcagtgc tgccataacc atgagtgata acactgcggce caacttactt ctgacaacga 4800
tcggaggacce gaaggagcta accgcttttt tgcacaacat gggggatcat gtaactcgcece 4860
ttgatcgttyg ggaaccggag ctgaatgaag ccataccaaa cgacgagcegt gacaccacga 4920
tgcctgcage aatggcaaca acgttgcgca aactattaac tggcgaacta cttactctag 4980
cttceceggca acaattaata gactggatgg aggcggataa agttgcagga ccacttcectgce 5040
gcteggeect teecggetgge tggtttattg ctgataaatce tggagccggt gagegtgggt 5100
ctcgecggtat cattgcagca ctggggccag atggtaagcc ctcccgtatce gtagttatcet 5160
acacgacggg gagtcaggca actatggatg aacgaaatag acagatcgcet gagataggtg 5220
cctcactgat taagcattgg taactgtcag accaagttta ctcatatata ctttagattg 5280

atttaaaact tcatttttaa tttaaaagga tctaggtgaa gatccttttt gataatctca 5340
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tgaccaaaat cccttaacgt gagttttcgt tccactgage gtcagacccce gtagaaaaga 5400
tcaaaggatc ttcttgagat ccttttttte tgcgcgtaat ctgctgcttg caaacaaaaa 5460
aaccaccgct accagcggtg gtttgtttge cggatcaaga gctaccaact ctttttecga 5520
aggtaactgg cttcagcaga gcgcagatac caaatactgt tcttctagtg tagccgtagt 5580
taggccacca cttcaagaac tctgtagcac cgcctacata cctcegectctg ctaatcectgt 5640
taccagtggce tgctgccagt ggcgataagt cgtgtcttac cgggttggac tcaagacgat 5700
agttaccgga taaggcgcag cggtcggget gaacgggggyg ttegtgcaca cagceccaget 5760
tggagcgaac gacctacacc gaactgagat acctacageg tgagctatga gaaagcgcca 5820
cgctteccga agggagaaag gcggacaggt atccggtaag cggcagggte ggaacaggag 5880
agcgcacgag ggagcttceca gggggaaacg cctggtatct ttatagtcct gtegggttte 5940
gccacctetg acttgagegt cgatttttgt gatgctcecgte aggggggcgg agcctatgga 6000
aaaacgccag caacgcggcec tttttacggt tcctggectt ttgctggcect tttgctcaca 6060
tgttctttece tgcgttatece cctgattctg tggataaccg tattaccgece tttgagtgag 6120
ctgataccge tcgecgcage cgaacgacceg agegcagega gtcagtgage gaggaagcegg 6180
aagagcgccce aatacgcaaa ccgcectectcee ccgegegttg gecgattcat taatgcaget 6240
ggcacgacag gtttcccgac tggaaagcgg gcagtgageg caacgcaatt aatgtgagtt 6300
agctcactca ttaggcaccc caggctttac actttatget teccggectcegt atgttgtgtg 6360
gaattgtgag cggataacaa tttcacacag gaaacagcta tgaccatgat tacgccaagc 6420
tctagctaga ggtcgagtcece cteccccagca ggcagaagta tgcaaagcat gcatctcaat 6480
tagtcagcaa ccatagtccc gcccctaact ccgecccatcecce cgccecctaac tecgeccagt 6540
tcegeccatt ctceccgececa tggctgacta atttttttta tttatgcaga ggccgaggcece 6600
gccteggect ctgagctatt ccagaagtag tgaggaggcet tttttggagg cctaggettt 6660
tgcaaaaagc tttgcaaaga tggataaagt tttaaacaga gaggaatctt tgcagctaat 6720
ggaccttcta ggtcttgaaa ggagctcgac caattctcat gtttgacagce ttatcatcge 6780
agatccgggce aacgttgttg ccattgctge aggcgcagaa ctggtaggta tggaagatct 6840
atacattgaa tcaatattgg caattagcca tattagtcat tggttatata gcataaatca 6900
atattggcta ttggccattg catacgttgt atctatatca taatatgtac atttatattg 6960
gctcatgtec aatatgaccg ccatg 6985
<210> SEQ ID NO 30

<211> LENGTH: 7688

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pHybC-D2-hCgl, z,a

<400> SEQUENCE: 30

ttgacattga ttattgacta gttattaata gtaatcaatt acggggtcat tagttcatag 60
cccatatatg gagttcegeg ttacataact tacggtaaat ggcccgectyg getgaccgece 120
caacgaccce cgcccattga cgtcaataat gacgtatgtt cccatagtaa cgccaatagg 180
gactttccat tgacgtcaat gggtggagta tttacggtaa actgcccact tggcagtaca 240

tcaagtgtat catatgccaa gtccgecccee tattgacgte aatgacggta aatggceccge 300
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ctggcattat gcccagtaca tgaccttacg ggactttcect acttggcagt acatctacgt 360
attagtcatc gctattacca tggtgatgcg gttttggcag tacaccaatg ggcgtggata 420
gcggtttgac tcacggggat ttccaagtct ccaccccatt gacgtcaatg ggagtttgtt 480
ttggcaccaa aatcaacggg actttccaaa atgtcgtaat aaccccgccce cgttgacgca 540
aatgggcggt aggcgtgtac ggtgggaggt ctatataage agagctegtt tagtgaaccg 600
tcagatcctc actctcttce gecatcgetgt ctgcgaggge cagetgttgg getegeggtt 660
gaggacaaac tcttecgeggt ctttccagta ctecttggatce ggaaaccegt cggcctccga 720
acggtactcc gccaccgagg gacctgageg agtccgcatce gaccggatcg gaaaacctct 780
cgagaaaggc gtctaaccag tcacagtcge aaggtaggct gagcaccgtg gcgggceggca 840

gegggtggeyg gteggggttyg tttetggegg aggtgetget gatgatgtaa ttaaagtagg 900
cggtettgag acggeggatyg gtcgaggtga ggtgtggcag gettgagatce cagetgttgg 960
ggtgagtact ccctctcaaa agcgggcatt acttctgcge taagattgtc agtttccaaa 1020
aacgaggagg atttgatatt cacctggcce gatctggceca tacacttgag tgacaatgac 1080
atccactttg cctttctete cacaggtgte cactcccagg tccaagtttg ggcgccacca 1140
tggagtttgg gctgagctgg ctttttettg tcecgegatttt aaaaggtgtce cagtgtgagg 1200
tgcagcetggt ggagtctggg ggaggcttgg tacagcccegg caggtccctg agactctect 1260
gtgcggcecte tggattcace tttgatgatt atgccatgca ctgggtccgg caagctcecag 1320
ggaagggcct ggaatgggtc tcagctatca cttggaatag tggtcacata gactatgcegg 1380
actctgtgga gggccgattce accatctcca gagacaacgc caagaactcce ctgtatctgce 1440
aaatgaacag tctgagagct gaggatacgg ccgtatatta ctgtgcgaaa gtctcgtacce 1500
ttagcaccgce gtcctcectt gactattggg gccaaggtac cctggtcacce gtctcecgagtg 1560
cgtcgaccaa gggcccateg gtecttecccee tggcaccecte ctccaagage acctcetgggg 1620
gcacagcgge cctgggcectge ctggtcaagg actacttcec cgaaccggtg acggtgtegt 1680
ggaactcagg cgccctgacce agcggcgtge acaccttceec ggctgteccta cagtcectceag 1740
gactctactec cctcagcage gtggtgaccg tgccctccag cagcecttgggce acccagacct 1800
acatctgcaa cgtgaatcac aagcccagca acaccaaggt ggacaagaaa gttgagccca 1860
aatcttgtga caaaactcac acatgcccac cgtgcccage acctgaactce ctggggggac 1920
cgtcagtett cctcectteecee ccaaaaccca aggacaccect catgatctece cggacccectg 1980
aggtcacatg cgtggtggtyg gacgtgagcc acgaagaccc tgaggtcaag ttcaactggt 2040
acgtggacgg cgtggaggtg cataatgcca agacaaagec gcgggaggag cagtacaaca 2100
gcacgtaccg tgtggtcage gtcctcaccg tectgcacca ggactggetg aatggcaagg 2160
agtacaagtg caaggtctcc aacaaagccce teccagceccee catcgagaaa accatctcca 2220
aagccaaagg gcagccccga gaaccacagg tgtacaccct geccccatcee cgggatgage 2280
tgaccaagaa ccaggtcagc ctgacctgcce tggtcaaagg cttctatccce agcgacatcg 2340
cegtggagtyg ggagagcaat gggcagecgg agaacaacta caagaccacyg cctecegtge 2400
tggactccga cggctcecctte ttectctaca gcaagctcac cgtggacaag agcaggtggce 2460
agcaggggaa cgtcttctca tgctccgtga tgcatgaggce tctgcacaac cactacacgce 2520
agaagagcct ctcectgtet ccgggtaaat gageggcecge tcegaggcecegyg caaggcecgga 2580

tcececcgace tcgacctetyg getaataaag gaaatttatt ttcattgcaa tagtgtgttg 2640
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gaattttttg tgtctctcac tcggaaggac atatgggagg gcaaatcatt tggtcgagat 2700
cceteggaga tetctageta gaggatcgat ccececgceccecg gacgaactaa acctgactac 2760
gacatctectg cceccttette gcggggcagt gcatgtaatce ccttcagttg gttggtacaa 2820
cttgccaact gggcecctgtt ccacatgtga cacggggggg gaccaaacac aaaggggttce 2880
tctgactgta gttgacatcc ttataaatgg atgtgcacat ttgccaacac tgagtggcett 2940
tcatcctgga gcagactttyg cagtctgtgg actgcaacac aacattgcct ttatgtgtaa 3000
ctcttggetg aagctcttac accaatgctg ggggacatgt acctcccagg ggcccaggaa 3060
gactacggga ggctacacca acgtcaatca gaggggectg tgtagctacc gataagcgga 3120
ccetcaagag ggcattagca atagtgttta taaggccccce ttgttaacce taaacgggta 3180
gcatatgcett cccgggtagt agtatatact atccagacta accctaattc aatagcatat 3240
gttacccaac gggaagcata tgctatcgaa ttagggttag taaaagggtc ctaaggaaca 3300
gcgatatcte ccaccccatg agctgtcacg gttttattta catggggtca ggattccacyg 3360
agggtagtga accattttag tcacaagggc agtggctgaa gatcaaggag cgggcagtga 3420
actctcectga atcttcgect gettcettcat tctecttegt ttagctaata gaataactgce 3480
tgagttgtga acagtaaggt gtatgtgagg tgctcgaaaa caaggtttca ggtgacgccce 3540
ccagaataaa atttggacgg ggggttcagt ggtggcattg tgctatgaca ccaatataac 3600
cctcacaaac cccttgggca ataaatacta gtgtaggaat gaaacattct gaatatcttt 3660
aacaatagaa atccatgggg tggggacaag ccgtaaagac tggatgtcca tcectcacacga 3720
atttatggct atgggcaaca cataatccta gtgcaatatg atactggggt tattaagatg 3780
tgtcccagge agggaccaag acaggtgaac catgttgtta cactctattt gtaacaaggg 3840
gaaagagagt ggacgccgac agcagcggac tccactggtt gtctctaaca cccccgaaaa 3900
ttaaacgggg ctccacgcca atggggccca taaacaaaga caagtggcca ctettttttt 3960
tgaaattgtg gagtgggggc acgcgtcagce ccccacacgce cgccctgcegg ttttggactg 4020
taaaataagg gtgtaataac ttggctgatt gtaaccccge taaccactgce ggtcaaacca 4080
cttgcccaca aaaccactaa tggcaccceg gggaatacct gcataagtag gtgggeggge 4140
caagataggg gcgcgattgce tgcgatctgg aggacaaatt acacacactt gcgecctgagce 4200
gccaagcaca gggttgttgg tcctcatatt cacgaggteg ctgagagcac ggtgggctaa 4260
tgttgccatg ggtagcatat actacccaaa tatctggata gcatatgcta tcctaatcta 4320
tatctgggta gcataggcta tcecctaatcta tatctgggta gcatatgcta tectaatcta 4380
tatctgggta gtatatgcta tcecctaattta tatctgggta gcataggcta tcectaatcta 4440
tatctgggta gcatatgcta tcecctaatcta tatctgggta gtatatgcta tectaatctg 4500
tatccgggta gcatatgcta tcectaataga gattagggta gtatatgcta tcectaattta 4560
tatctgggta gcatatacta cccaaatatc tggatagcat atgctatcct aatctatatc 4620
tgggtagcat atgctatcct aatctatatc tgggtagcat aggctatcct aatctatatce 4680
tgggtagcat atgctatcct aatctatatc tgggtagtat atgctatcct aatttatatc 4740
tgggtagcat aggctatcct aatctatatc tgggtagcat atgctatcct aatctatatce 4800
tgggtagtat atgctatcct aatctgtatc cgggtagcat atgctatcct catgataagc 4860

tgtcaaacat gagaattttc ttgaagacga aagggcctcg tgatacgcct atttttatag 4920
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gttaatgtca

cgcggaaccc

caataaccct

ttcegtgteg

gaaacgctygg

gaactggatc

atgatgagca

caagagcaac

gtcacagaaa

accatgagtg

ctaaccgett

gagctgaatyg

acaacgttge

atagactgga

ggctggttta

gcactggggc

gcaactatgg

tggtaactgt

taatttaaaa

cgtgagtttt

gatccttttt

gtggtttgtt

agagcgcaga

aactctgtag

agtggcgata

cageggtegg

accgaactga

aaggcggaca

ccagggggaa
cgtcgatttt
gectttttac
tccectgatt
agccgaacga
aaaccgecte
gactggaaag
ccccaggett
caatttcaca

tcectececca

ccegeccecta

tgataataat

ctatttgttt

gataaatgct

cccttattec

tgaaagtaaa

tcaacagegyg

cttttaaagt

tcggtegecyg

agcatcttac

ataacactgc

ttttgcacaa

aagccatacc

gcaaactatt

tggaggcgga

ttgctgataa

cagatggtaa

atgaacgaaa

cagaccaagt

ggatctaggt

cgttecactyg

ttctgegegt

tgccggatca

taccaaatac

caccgectac

agtcgtgtet

gctgaacggg

gatacctaca

ggtatccggt

acgcctggta

tgtgatgete

ggttcectgge

ctgtggataa

ccgagegeag

tceceegegeyg

cgggcagtga

tacactttat

caggaaacag

gcaggcagaa

actcecgecca

ggtttettag

atttttctaa

tcaataatat

cttttttgey

agatgctgaa

taagatcctt

tctgetatgt

catacactat

ggatggcatg

ggccaactta

catgggggat

aaacgacgag

aactggcgaa

taaagttgca

atctggagec

geecctecegt

tagacagatc

ttactcatat

gaagatcctt

agcgtcagac

aatctgetge

agagctacca

tgttctteta

ataccteget

taccgggttyg

gggttcgtgc

gegtgageta

aagcggceagyg

tctttatagt

gtcagggggy

cttttgetgy

ccgtattace

cgagtcagtyg

ttggccgatt

gegcaacgca

getteegget

ctatgaccat

gtatgcaaag

tccegecect

acgtcaggtyg

atacattcaa

tgaaaaagga

geattttgee

gatcagttgg

gagagtttte

ggcgcggtat

tctcagaatg

acagtaagag

cttctgacaa

catgtaactc

cgtgacacca

ctacttactce

ggaccacttce

ggtgagcgtg

atcgtagtta

gctgagatag

atactttaga

tttgataatc

ccegtagaaa

ttgcaaacaa

actcttttte

gtgtagcegt

ctgctaatce

gactcaagac

acacagccca

tgagaaagcg

gtcggaacag

cctgtegggt

cggagectat

ccttttgete

gectttgagt

agcgaggaag

cattaatgca

attaatgtga

cgtatgttgt

gattacgcca

catgcatcte

aactcegece

gecactttteg gggaaatgtg

atatgtatcc gctcatgaga

agagtatgag tattcaacat

ttcetgtttt tgctcaccca

gtgcacgagt gggttacatc

gececgaaga acgtttteca

tatccegtgt tgacgccggyg

acttggttga gtactcacca

aattatgcag tgctgcecata

cgatcggagg accgaaggag

gecttgateg ttgggaacceg

cgatgectge agcaatggca

tagcttceceyg gcaacaatta

tgcgectegge cctteegget

ggtctegegyg tatcattgea

tctacacgac ggggagtcag

gtgcctcact gattaagcat

ttgatttaaa acttcatttt

tcatgaccaa aatcccttaa

agatcaaagg atcttcttga

aaaaaccacc gctaccageg

cgaaggtaac tggcttcage

agttaggcca ccacttcaag

tgttaccagt ggctgctgee

gatagttacc ggataaggcg

gettggageg aacgacctac

ccacgcttee cgaagggaga

gagagegecac gagggagcett

ttcgccacct ctgacttgag

ggaaaaacgc cagcaacgcg

acatgttett tcctgegtta

gagctgatac cgcetegecge

cggaagagceg cccaatacge

getggeacga caggtttece

gttagctcac tcattaggca

gtggaattgt gagcggataa

agctctaget agaggtcgag

aattagtcag caaccatagt

agttcecgece attcteegec

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260
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ccatggctga ctaatttttt ttatttatgc agaggccgag gccgcctcegg cctcectgaget 7320
attccagaag tagtgaggag gcecttttttgg aggcctaggce ttttgcaaaa agctttgcaa 7380
agatggataa agttttaaac agagaggaat ctttgcagct aatggacctt ctaggtcttg 7440
aaaggagctc gaccaattct catgtttgac agcttatcat cgcagatccg ggcaacgttg 7500
ttgccattge tgcaggcgca gaactggtag gtatggaaga tctatacatt gaatcaatat 7560
tggcaattag ccatattagt cattggttat atagcataaa tcaatattgg ctattggcca 7620
ttgcatacgt tgtatctata tcataatatg tacatttata ttggctcatg tccaatatga 7680
ccgecatyg 7688
<210> SEQ ID NO 31

<211> LENGTH: 7548

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pHybE-D2-hCgl, z,a

<400> SEQUENCE: 31

agtgggaatt ggctceggtg ccegteagtg ggcagagege acatcgecca cagtcecccga 60

gaagttgggyg ggaggggtcg gcaattgaac cggtgectag agaaggtgge geggggtaaa 120

ctgggaaagt gatgtegtgt actggeteeg cctttttece gagggtgggg gagaaccgta 180
tataagtgca gtagtcgecg tgaacgttet ttttegecaac gggtttgecg ccagaacaca 240
ggtaagtgce gtgtgtggtt cccgegggece tggectettt acgggttatg geecttgegt 300
gecttgaatt acttccacct ggctgcagta cgtgattcett gatcccgage ttegggttgg 360
aagtgggtgg gagagttcga ggecttgege ttaaggagec cettegecte gtgettgagt 420

tgaggcctgyg cctgggeget ggggecgecyg cgtgegaate tggtggcace ttegegectg 480
tctegetget ttegataagt ctectagecat ttaaaatttt tgatgaccetg ctgcgacget 540
ttttttctgg caagatagte ttgtaaatge gggccaagat ctgcacactg gtattteggt 600
ttttggggee gegggeggeg acggggeccg tgegtceccag cgcacatgtt cggcgaggeg 660

gggcctgega gegeggecac cgagaatcegyg acgggggtag tctcaagetyg geeggectge 720

tctggtgect ggectegege cgeegtgtat cgecccegece tgggeggeaa ggetggeceg 780
gtcggcacca gttgegtgag cggaaagatg gccgettceee ggecctgetyg cagggagetc 840
aaaatggagyg acgcggegcet cgggagageg ggegggtgag tcacccacac aaaggaaaag 900
ggccttteeyg tectcageeg tegettcatyg tgactccacyg gagtaccggyg cgecgtecag 960

gcacctcgat tagttctcga gcttttggag tacgtcgtet ttaggttggg gggaggggtt 1020
ttatgcgatg gagtttccee acactgagtg ggtggagact gaagttaggc cagcttggca 1080
cttgatgtaa ttcteccttgg aatttgccct ttttgagttt ggatcttggt tcattctcaa 1140
gcctcagaca gtggttcaaa gtttttttet tceccatttcag gtgtcecgtgag gaattctceta 1200
gagatccecte gacctcgaga tccattgtge ccgggcgcca ccatggagtt tgggctgage 1260
tggcttttte ttgtcgcgat tttaaaaggt gtccagtgtg aggtgcagcet ggtggagtct 1320
gggggaggct tggtacagcce cggcaggtcce ctgagactcet cctgtgeggce ctetggatte 1380
acctttgatg attatgccat gcactgggtc cggcaagctc cagggaaggg cctggaatgg 1440

gtctcagcta tcacttggaa tagtggtcac atagactatg cggactctgt ggagggccga 1500
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ttcaccatct ccagagacaa cgccaagaac tccctgtatce tgcaaatgaa cagtctgaga 1560
gctgaggata cggccgtata ttactgtgeg aaagtctcegt accttagcac cgegtectece 1620
cttgactatt ggggccaagg taccctggtce accgtctega gtgcgtcgac caagggccca 1680
tcggtettee cecctggcace ctectcecaag agcacctetg ggggcacagce ggccctgggce 1740
tgcctggtca aggactactt ccccgaaccg gtgacggtgt cgtggaactce aggcgccctg 1800
accagcggceg tgcacacctt cccggctgte ctacagtect caggactcta ctecctcagce 1860
agcgtggtga ccgtgcccte cagcagecttg ggcacccaga cctacatctg caacgtgaat 1920
cacaagccca gcaacaccaa ggtggacaag aaagttgage ccaaatcttyg tgacaaaact 1980
cacacatgcce caccgtgccc agcacctgaa ctectggggg gaccgtcagt cttectette 2040
cceccaaaac ccaaggacac cctcatgate teccggaccee ctgaggtcac atgegtggtyg 2100
gtggacgtga gccacgaaga ccctgaggtc aagttcaact ggtacgtgga cggcgtggag 2160
gtgcataatyg ccaagacaaa gccgegggag gagcagtaca acagcacgta cegtgtggte 2220
agcgtectca cecgtectgca ccaggactgg ctgaatggca aggagtacaa gtgcaaggtce 2280
tccaacaaag cccteccage ccccatcgag aaaaccatcet ccaaagccaa agggcagccce 2340
cgagaaccac aggtgtacac cctgccccca teccgggatyg agcetgaccaa gaaccaggte 2400
agcctgacct gectggtcaa aggcttcectat cccagcgaca tcgccgtgga gtgggagagce 2460
aatgggcagce cggagaacaa ctacaagacc acgcectceeg tgctggacte cgacggetcee 2520
ttecttectet acagcaagcet caccgtggac aagagcaggt ggcagcaggg gaacgtcettce 2580
tcatgcteceg tgatgcatga ggctctgcac aaccactaca cgcagaagag cctctcecectg 2640
tcteegggta aataagegge cgctcgagge cggcaaggece ggatccceeg acctegacct 2700
ctggctaata aaggaaattt attttcattg caatagtgtg ttggaatttt ttgtgtctct 2760
cactcggaag gacatatggg agggcaaatc atttggtcga gatccctcecgg agatctctag 2820
ctagaggatc gatccccgec ccggacgaac taaacctgac tacgacatct ctgecccctte 2880
ttcgegggge agtgcatgta atcccttcag ttggttggta caacttgcca actgggccect 2940
gttccacatg tgacacgggg ggggaccaaa cacaaagggg ttctctgact gtagttgaca 3000
tcecttataaa tggatgtgca catttgccaa cactgagtgg ctttcatcct ggagcagact 3060
ttgcagtctg tggactgcaa cacaacattg cctttatgtg taactcttgg ctgaagctct 3120
tacaccaatg ctgggggaca tgtacctcce aggggcccag gaagactacyg ggaggctaca 3180
ccaacgtcaa tcagaggggc ctgtgtagct accgataagc ggaccctcaa gagggcatta 3240
gcaatagtgt ttataaggcc cccttgttaa ccctaaacgg gtagcatatg cttecccgggt 3300
agtagtatat actatccaga ctaaccctaa ttcaatagca tatgttaccc aacgggaagc 3360
atatgctatc gaattagggt tagtaaaagg gtcctaagga acagcgatat ctcccaccce 3420
atgagctgtc acggttttat ttacatgggg tcaggattcc acgagggtag tgaaccattt 3480
tagtcacaag ggcagtggct gaagatcaag gagcgggcag tgaactctcce tgaatcttceg 3540
cctgettett cattctectt cgtttagcta atagaataac tgctgagttg tgaacagtaa 3600
ggtgtatgtyg aggtgctcga aaacaaggtt tcaggtgacg cccccagaat aaaatttgga 3660
cggggggttc agtggtggca ttgtgctatg acaccaatat aaccctcaca aaccccttgg 3720
gcaataaata ctagtgtagg aatgaaacat tctgaatatc tttaacaata gaaatccatg 3780

gggtggggac aagccgtaaa gactggatgt ccatctcaca cgaatttatg gctatgggca 3840
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acacataatc ctagtgcaat atgatactgg ggttattaag atgtgtccca ggcagggacc 3900
aagacaggtg aaccatgttg ttacactcta tttgtaacaa ggggaaagag agtggacgcc 3960
gacagcagcg gactccactg gttgtctcecta acacccccga aaattaaacg gggctccacy 4020
ccaatggggc ccataaacaa agacaagtgg ccactctttt ttttgaaatt gtggagtggg 4080
ggcacgcgte agcccccaca cgecgcecectg cggttttgga ctgtaaaata agggtgtaat 4140
aacttggctg attgtaaccc cgctaaccac tgcggtcaaa ccacttgccce acaaaaccac 4200
taatggcacce ccggggaata cctgcataag taggtgggeyg ggccaagata ggggcegegat 4260
tgctgcgatce tggaggacaa attacacaca cttgcgectg agcgccaagce acagggttgt 4320
tggtcctcat attcacgagg tcegctgagag cacggtgggce taatgttgcce atgggtagca 4380
tatactaccc aaatatctgg atagcatatg ctatcctaat ctatatctgg gtagcatagg 4440
ctatcctaat ctatatctgg gtagcatatg ctatcctaat ctatatctgg gtagtatatg 4500
ctatcctaat ttatatctgg gtagcatagg ctatcctaat ctatatctgg gtagcatatg 4560
ctatcctaat ctatatctgg gtagtatatg ctatcctaat ctgtatccgg gtagcatatg 4620
ctatcctaat agagattagg gtagtatatg ctatcctaat ttatatctgg gtagcatata 4680
ctacccaaat atctggatag catatgctat cctaatctat atctgggtag catatgctat 4740
cctaatctat atctgggtag cataggctat cctaatctat atctgggtag catatgctat 4800
cctaatctat atctgggtag tatatgctat cctaatttat atctgggtag cataggctat 4860
cctaatctat atctgggtag catatgctat cctaatctat atctgggtag tatatgctat 4920
cctaatctgt atccgggtag catatgctat cctcatgata agctgtcaaa catgagaatt 4980
ttcttgaaga cgaaagggcc tcgtgatacg cctattttta taggttaatg tcatgataat 5040
aatggtttct tagacgtcag gtggcacttt tcggggaaat gtgcgcggaa cccctatttg 5100
tttatttttc taaatacatt caaatatgta tccgctcatg agacaataac cctgataaat 5160
gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgtg tcgecccttat 5220
tcectttttt geggcatttt gecttectgt ttttgctcac ccagaaacgce tggtgaaagt 5280
aaaagatgct gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag 5340
cggtaagatc cttgagagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa 5400
agttctgcta tgtggcgegg tattatcccg tgttgacgcce gggcaagagce aactcggtceg 5460
ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct 5520
tacggatggc atgacagtaa gagaattatg cagtgctgcc ataaccatga gtgataacac 5580
tgcggceccaac ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgca 5640
caacatgggg gatcatgtaa ctcgccttga tcgttgggaa ccggagctga atgaagccat 5700
accaaacgac gagcgtgaca ccacgatgece tgcagcaatyg gcaacaacgt tgcgcaaact 5760
attaactggc gaactactta ctctagcttce ccggcaacaa ttaatagact ggatggaggc 5820
ggataaagtt gcaggaccac ttctgcgectce ggcccttceeg getggetggt ttattgetga 5880
taaatctgga gccggtgage gtgggtcectceg cggtatcatt gcagcactgg ggccagatgg 5940
taagccctcece cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg 6000
aaatagacag atcgctgaga taggtgcctc actgattaag cattggtaac tgtcagacca 6060
agtttactca tatatacttt agattgattt aaaacttcat ttttaattta aaaggatcta 6120
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ggtgaagatc ctttttgata atctcatgac caaaatccct taacgtgagt tttegttceca 6180
ctgagcgtca gaccccgtag aaaagatcaa aggatcttcet tgagatcctt tttttetgeg 6240
cgtaatctge tgcttgcaaa caaaaaaacc accgctacca gecggtggttt gtttgccgga 6300
tcaagagcta ccaactcttt ttccgaaggt aactggettc agcagagcgce agataccaaa 6360
tactgttectt ctagtgtage cgtagttagg ccaccacttc aagaactctg tagcaccgcece 6420
tacatacctc gctctgctaa tectgttace agtggctget gecagtggeg ataagtegtg 6480
tcttaccggg ttggactcaa gacgatagtt accggataag gcgcagcggt cgggctgaac 6540
ggggggtteyg tgcacacage ccagettgga gcgaacgace tacaccgaac tgagatacct 6600
acagcgtgag ctatgagaaa gcgccacget teccgaaggg agaaaggcegyg acaggtatce 6660
ggtaagcgge agggtcggaa caggagagceg cacgagggag cttcecagggg gaaacgectg 6720
gtatctttat agtcctgtcg ggtttcgeca cctctgactt gagcecgtcgat ttttgtgatg 6780
ctegtcaggg gggcggagec tatggaaaaa cgccagcaac gcggcctttt tacggttcect 6840
ggccttttge tggecttttg ctcacatgtt ctttectgeg ttatccecctg attectgtgga 6900
taaccgtatt accgcctttg agtgagctga taccgctege cgcagccgaa cgaccgagcg 6960
cagcgagtca gtgagcgagg aagcggaaga gegceccaata cgcaaaccge ctctecccge 7020
gcgttggeceg attcattaat gcagctggca cgacaggttt cccgactgga aagcgggcag 7080
tgagcgcaac gcaattaatg tgagttagct cactcattag gcaccccagg ctttacactt 7140
tatgcttceg getegtatgt tgtgtggaat tgtgagcecgga taacaatttce acacaggaaa 7200
cagctatgac catgattacg ccaagctcta gctagaggtc gagtccctecce ccagcaggca 7260
gaagtatgca aagcatgcat ctcaattagt cagcaaccat agtcccgeccc ctaactcecge 7320
ccatccegece cctaacteeg cccagttceccg cccattetece gecccatgge tgactaattt 7380
tttttattta tgcagaggcc gaggccgcect cggectetga gectattccag aagtagtgag 7440
gaggcttttt tggaggccta ggcttttgca aaaagctttyg caaagatgga taaagtttta 7500
aacagagagg aatctttgca gctaatggac cttctaggtce ttgaaagg 7548
<210> SEQ ID NO 32

<211> LENGTH: 6845

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic construct: pHybE-E7-hCk

<400> SEQUENCE: 32

agctttgcaa agatggataa agttttaaac agagaggaat ctttgcaget aatggacctt 60
ctaggtcttyg aaaggagtgg gaattggete cggtgecegt cagtgggeag agegcacatce 120
geccacagte cccgagaagt tggggggagyg ggtceggcaat tgaaccggtyg cctagagaag 180
gtggcgeggyg gtaaactggg aaagtgatgt cgtgtactgg ctecgecttt tteccgaggg 240
tgggggagaa ccgtatataa gtgcagtagt cgecgtgaac gttettttte gcaacgggtt 300
tgccegecaga acacaggtaa gtgeegtgtg tggttecege gggectggee tcetttacggg 360
ttatggccct tgegtgectt gaattactte cacctggetg cagtacgtga ttettgatce 420
cgagcttegyg gttggaagtg ggtgggagag ttegaggect tgegettaag gageccctte 480

gectegtget tgagttgagg cectggectgyg gegetgggge cgecgegtge gaatetggtg 540

gecaccttege gectgteteg ctgetttega taagtctcta gecatttaaa atttttgatg 600
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acctgetgeg acgetttttt tctggcaaga tagtcttgta aatgcgggec aagatctgca 660
cactggtatt tecggtttttg gggccgeggg cggcgacggg gceccegtgegt cccagegcac 720

atgtteggeg aggcggggece tgcgagegeg gecaccgaga atcggacggg ggtagtctca 780

agctggecegg cctgetetgg tgecctggect cgegecgeceyg tgtatcegece cgeectggge 840
ggcaaggcetyg geceggtegg caccagttge gtgageggaa agatggecge tteccggecce 900
tgctgcaggg agctcaaaat ggaggacgceg gegeteggga gagegggegyg gtgagtcace 960
cacacaaagg aaaagggcct ttccgtecte agececgteget tcatgtgact ccacggagta 1020
ccgggegecg tccaggcacce tcegattagtt ctecgagettt tggagtacgt cgtctttagg 1080
ttggggggag gggttttatg cgatggagtt tccccacact gagtgggtgg agactgaagt 1140
taggccagct tggcacttga tgtaattcte cttggaattt geccctttttg agtttggatce 1200
ttggttcatt ctcaagcctc agacagtggt tcaaagtttt tttcttccat ttcaggtgtce 1260
gtgaggaatt ctctagagat ccctcgacct cgagatccat tgtgcccggg cgcaccatgg 1320
acatgcgegt gecccgcccag ctgctgggcee tgetgctget gtggttceccee ggctcegegat 1380
gcgacatcca gatgacccag tctceccatcct cectgtcectge atctgtaggg gacagagtca 1440
ccatcacttg tcgggcaagt cagggcatca gaaattactt agcctggtat cagcaaaaac 1500
cagggaaagc ccctaagcetce ctgatctatg ctgcatccac tttgcaatca ggggtcccat 1560
ctcggttecag tggcagtgga tcectgggacag atttcactcect caccatcage agcctacagce 1620
ctgaagatgt tgcaacttat tactgtcaaa ggtataaccg tgcaccgtat acttttggcce 1680
aggggaccaa ggtggaaatc aaacgtacgg tggctgcacc atctgtctte atcttcecccgce 1740
catctgatga gcagttgaaa tctggaactg cctetgttgt gtgcctgctg aataacttcet 1800
atcccagaga ggccaaagta cagtggaagg tggataacge cctcecaatcg ggtaactcce 1860
aggagagtgt cacagagcag gacagcaagg acagcaccta cagcctcage agcaccctga 1920
cgctgagcaa agcagactac gagaaacaca aagtctacge ctgcgaagtce acccatcagg 1980
gectgagete geccgtcaca aagagettca acaggggaga gtgttgageg gecgetcgag 2040
gccggcaagg ccggatccce cgacctcegac ctctggctaa taaaggaaat ttattttceat 2100
tgcaatagtg tgttggaatt ttttgtgtct ctcactcgga aggacatatg ggagggcaaa 2160
tcatttggtc gagatcccte ggagatctct agctagagga tcgatccceg ccccggacga 2220
actaaacctg actacgacat ctctgcccct tcttegeggg gcagtgcatg taatccectte 2280
agttggttgg tacaacttgc caactgggcce ctgttccaca tgtgacacgg ggggggacca 2340
aacacaaagg ggttctctga ctgtagttga catccttata aatggatgtg cacatttgcece 2400
aacactgagt ggctttcatc ctggagcaga ctttgcagtc tgtggactgc aacacaacat 2460
tgcctttatg tgtaactectt ggctgaagct cttacaccaa tgctggggga catgtacctce 2520
ccaggggece aggaagacta cgggaggceta caccaacgte aatcagaggyg gcctgtgtag 2580
ctaccgataa gcggaccctce aagagggcat tagcaatagt gtttataagg cccccttgtt 2640
aaccctaaac gggtagcata tgcttcccgg gtagtagtat atactatcca gactaaccct 2700
aattcaatag catatgttac ccaacgggaa gcatatgcta tcgaattagg gttagtaaaa 2760
gggtcctaag gaacagcgat atctcccacce ccatgagctg tcacggtttt atttacatgg 2820

ggtcaggatt ccacgagggt agtgaaccat tttagtcaca agggcagtgg ctgaagatca 2880
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aggagcgggce agtgaactct cctgaatctt cgectgette ttcattctee ttegtttage 2940
taatagaata actgctgagt tgtgaacagt aaggtgtatg tgaggtgctc gaaaacaagg 3000
tttcaggtga cgcccccaga ataaaatttg gacggggggt tcagtggtgg cattgtgceta 3060
tgacaccaat ataaccctca caaacccctt gggcaataaa tactagtgta ggaatgaaac 3120
attctgaata tctttaacaa tagaaatcca tggggtgggg acaagccgta aagactggat 3180
gtccatctca cacgaattta tggctatggg caacacataa tcctagtgca atatgatact 3240
ggggttatta agatgtgtcce caggcaggga ccaagacagg tgaaccatgt tgttacactc 3300
tatttgtaac aaggggaaag agagtggacg ccgacagcag cggactccac tggttgtctce 3360
taacacccce gaaaattaaa cggggctcca cgecaatggg gceccataaac aaagacaagt 3420
ggccactett ttttttgaaa ttgtggagtg ggggcacgceg tcagccccca cacgccgecce 3480
tgcggttttg gactgtaaaa taagggtgta ataacttggce tgattgtaac cccgctaacc 3540
actgcggtca aaccacttgc ccacaaaacc actaatggca ccccggggaa tacctgcata 3600
agtaggtggg cgggccaaga taggggcgcg attgctgcga tctggaggac aaattacaca 3660
cacttgcgece tgagcgccaa gcacagggtt gttggtecte atattcacga ggtcgctgag 3720
agcacggtgg gctaatgttg ccatgggtag catatactac ccaaatatct ggatagcata 3780
tgctatccta atctatatct gggtagcata ggctatccta atctatatct gggtagcata 3840
tgctatccta atctatatct gggtagtata tgctatccta atttatatct gggtagcata 3900
ggctatccta atctatatct gggtagcata tgctatccta atctatatct gggtagtata 3960
tgctatccta atctgtatcc gggtagcata tgctatccta atagagatta gggtagtata 4020
tgctatccta atttatatct gggtagcata tactacccaa atatctggat agcatatgcet 4080
atcctaatct atatctgggt agcatatgct atcctaatct atatctgggt agcataggcet 4140
atcctaatct atatctgggt agcatatgct atcctaatct atatctgggt agtatatget 4200
atcctaattt atatctgggt agcataggct atcctaatct atatctgggt agcatatget 4260
atcctaatct atatctgggt agtatatgct atcctaatct gtatcecgggt agcatatget 4320
atcctcatga taagctgtca aacatgagaa ttttcttgaa gacgaaaggg cctcgtgata 4380
cgectatttt tataggttaa tgtcatgata ataatggttt cttagacgtc aggtggcact 4440
tttcggggaa atgtgcgegg aacccctatt tgtttatttt tctaaataca ttcaaatatg 4500
tatccgcectca tgagacaata accctgataa atgcttcaat aatattgaaa aaggaagagt 4560
atgagtattc aacatttccg tgtcgcecctt attccctttt ttgcggcatt ttgecttect 4620
gtttttgcte acccagaaac gctggtgaaa gtaaaagatg ctgaagatca gttgggtgca 4680
cgagtgggtt acatcgaact ggatctcaac agcggtaaga tccttgagag ttttegccce 4740
gaagaacgtt ttccaatgat gagcactttt aaagttctgc tatgtggcgc ggtattatcce 4800
cgtgttgacg ccgggcaaga gcaactcggt cgccgcatac actattctca gaatgacttg 4860
gttgagtact caccagtcac agaaaagcat cttacggatg gcatgacagt aagagaatta 4920
tgcagtgctg ccataaccat gagtgataac actgcggcca acttacttcet gacaacgatc 4980
ggaggaccga aggagctaac cgcttttttg cacaacatgg gggatcatgt aactcgectt 5040
gatcgttggyg aaccggagct gaatgaagcc ataccaaacg acgagcgtga caccacgatg 5100
cctgcagcaa tggcaacaac gttgcgcaaa ctattaactg gcgaactact tactctaget 5160

tceccggcaac aattaataga ctggatggag gcggataaag ttgcaggacc acttctgegce 5220
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teggeectte

cgeggtatca

acgacgggga

tcactgatta

ttaaaacttc

accaaaatcc

aaaggatctt

ccaccgetac

gtaactggcet

ggccaccact

ccagtggetyg

ttaccggata

gagcgaacga

ctteeccgaag

cgcacgaggyg

cacctetgac

aacgccagca

ttetttecty

gataccgete

gagcgcccaa

cacgacaggt

ctcactcatt

attgtgagceg

tagctagagg

gtcagcaacc

cgcecattet

cteggectet

caaaa

cggctggetyg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtgge
tcagcagage
tcaagaactc
ctgccagtygyg
aggcgcageg
cctacaccga
ggagaaaggc
agcttecagyg
ttgagegteg
acgcggectt
cgttatccce
geegecagecyg
tacgcaaacc
ttcecegactyg
aggcacccca
gataacaatt
tcgagteect
atagtccege
cecgeccecatyg

gagctattee

gtttattget

ggggccagat

tatggatgaa

actgtcagac

taaaaggatc

gttttegtte

tttttttety

ttgtttgcey

gcagatacca

tgtagcaccyg

cgataagtcg

gtcgggctga

actgagatac

ggacaggtat

gggaaacgce

atttttgtga

tttacggtte

tgattctgty

aacgaccgag

gectetecce

gaaagcgggc

ggctttacac

tcacacagga

ccccagcagyg

ccctaactcec

getgactaat

agaagtagtg

gataaatctyg
ggtaagcect
cgaaatagac
caagtttact
taggtgaaga
cactgagegt
cgcgtaatcet
gatcaagagce
aatactgtte
cctacatace
tgtcttacceyg
acggggggtte
ctacagcgtyg
ccggtaageg
tggtatcttt
tgctegteag
ctggectttt
gataaccgta
cgcagegagt
gegegttgge
agtgagcgca
tttatgette
aacagctatg
cagaagtatg
geccatcecy
tttttttatt

aggaggcettt

gagccggtga

ccegtategt

agatcgctga

catatatact

tcotttttga

cagacccegt

getgettgea

taccaactct

ttctagtgta

tegetetget

ggttggacte

cgtgcacaca

agctatgaga

gcagggtegg

atagtcctgt

dggggeggag

getggecttt

ttaccgeett

cagtgagcga

cgattcatta

acgcaattaa

cggetegtat

accatgatta

caaagcatgce

ccectaacte

tatgcagagg

tttggaggce

gcgtgggtet 5280
agttatctac 5340
gataggtgcce 5400
ttagattgat 5460
taatctcatyg 5520
agaaaagatc 5580
aacaaaaaaa 5640
ttttcecgaag 5700
gccgtagtta 5760
aatcctgtta 5820
aagacgatag 5880
gcccagcettg 5940
aagcgccacyg 6000
aacaggagag 6060
cgggtttege 6120
cctatggaaa 6180
tgctcacatyg 6240
tgagtgagct 6300
ggaagcggaa 6360
atgcagcetgg 6420
tgtgagttag 6480
gttgtgtgga 6540
cgccaagcetce 6600
atctcaatta 6660
cgceccagtte 6720
ccgaggecgce 6780
taggctttty 6840

6845

1. An expression vector comprising:

(a) an OriP origin of replication derived from Epstein-Barr
virus (EBV);

(b) an SV40 origin of replication;

(c) an insertion site for inserting a gene of interest;

(d) apromoter operably linked to the insertion site, wherein
the promoter is an EF-1a promoter or a CMV promoter;
and, optionally,

(e) a nucleic acid sequence encoding an antibody heavy or
light chain constant region that is operably linked to the
insertion site.

2. The expression vector of claim 1, wherein the gene of
interest is an antibody heavy or light chain variable region.

3. The expression vector of claim 2, wherein the antibody
heavy orlight chain variable region is selected from the group
consisting of: murine, humanized, chimeric, and human.

4. The expression vector of claim 2, wherein the antibody
heavy chain variable region is the heavy chain variable region
of an antibody selected from the group consisting of: an
anti-TNFa antibody, an anti-IL.-18 antibody, and an anti-I1L.-
12 antibody.

5. The expression vector of claim 2, wherein the antibody
light chain variable region is the light chain variable region of
an antibody selected from the group consisting of: an anti-
TNFa antibody, an anti-IL-18 antibody, and an anti-I[.-12
antibody.

6. The expression vector of claim 1, wherein the antibody
heavy chain constant region is murine or human.
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7. The expression vector of claim 1, wherein the antibody
heavy chain constant region is selected from the group con-
sisting of: gamma 1, z, a; gamma 1, z, non-a; gamma 2, n+;
gamma 2, n—; and gamma 4.

8. The expression vector of claim 7, wherein the gamma 1,
7, non-a antibody heavy chain constant region further com-
prises an alanine mutation at position 234 of the heavy chain
constant region.

9. The expression vector of claim 8, wherein the expression
vector further comprises an alanine mutation at either posi-
tion 235 or 237 of the heavy chain constant region.

10. The expression vector of claim 1, wherein the antibody
light chain constant region is either a human kappa isotype or
a human lambda isotype.

11. The expression vector of claim 1, wherein the antibody
heavy chain constant region is either a murine gamma 1
isotype or a murine gamma 2a isotype.

12. The expression vector of claim 1, wherein the antibody
light chain constant region is a murine kappa isotype.

13. The expression vector of claim 1, wherein the antibody
heavy chain constant region is an Fc domain.

14. The expression vector of claim 2, wherein the heavy or
light chain variable region is 5' to the insertion site.

15. (canceled)

16. The expression vector of claim 1, wherein the expres-
sion vector further comprises a selectable marker.

17. The expression vector of claim 16, wherein the select-
able marker is an ampicillin resistance gene.

18. (canceled)

19. (canceled)

20. (canceled)

21. The expression vector of claim 1, wherein the CMV
promoter comprises nucleotides 1 to 608 of SEQ ID NO: 1.

22. The expression vector of claim 1, wherein the EF-1a
promoter is human.

23. (canceled)

24. (canceled)

25. (canceled)

26. The expression vector of claim 1, wherein the EF-1a
promoter comprises nucleotides 76 to 1267 of SEQ IDNO: 2.

27. (canceled)
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28. (canceled)

29. The expression vector of claim 1, wherein the OriP
origin of replication comprises nucleotides 1795 to 3545 of
SEQID NO: 1.

30. (canceled)

31. (canceled)

32. (canceled)

33. The expression vector of claim 1, wherein the SV40
origin of replication comprises nucleotides 5834 to 6140 of
SEQID NO: 1.

34. (canceled)

35. (canceled)

36. (canceled)

37. An expression vector comprising a nucleic acid
sequence selected from the group consisting of SEQ ID NO:
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17, 18, 19, 20,
21, 22,23, 24,25, 26, 27, 28, 29, 30, 31, and 32.

38. (canceled)

39. The expression vector of claim 1, wherein the expres-
sion vector further comprises a nucleic acid sequence encod-
ing a signal peptide.

40. A kit comprising the expression vector of claim 1.

41. A host cell comprising the expression vector of claim 1.

42. (canceled)

43. (canceled)

44. (canceled)

45. A method for producing a recombinant protein com-
prising introducing the expression vector of claim 1 into a
host cell, culturing the host cell under suitable conditions so
as to express the protein, and recovering the protein.

46. A kit comprising the expression vector of claim 37.

47. A host cell comprising the expression vector of claim
37.

48. A method for producing a recombinant protein com-
prising introducing the expression vector of claim 37 into a
host cell, culturing the host cell under suitable conditions so
as to express the protein, and recovering the protein.

#* #* #* #* #*



