bA-1gG Intron for Enhanced Anti-1GF1 R Expression This application clains
the benefit of U S. provisional patent application no. 6 1/ 113,807; filed
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entirety. Field of the Invention The present invention relates to

pol ynucl eoti des conprising a target gene operably linked to a
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and an i maHRE lopBxdrbdirgosiie asigbtgenaccept or site wherein said sites are
separated by about 125 nucleotides. In addition to the bG-1gGintrons, the
present invention includes nethods of use for expressing target

pol ypepti des at high | evel s. BickgroulRi offlthé inwetiba, naster cell banks and
wor ki ng cell panks. al so formpart of the present invention.For exanple, in
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30 Summary of the Invention

The present invention provides, in part, an isolated §Gl-IgG intron polynucleotide
comprising a beta-globin splice donor site and an immunoglobulin gamma splice acceptor
site wherein said sites are separated by about 125 nucleotides. In addition to the BGl-IgG
introns, the present invention includes methods of use for expressing target polypeptides at

35 high levels. Plasmids, host cells, master cell banks and working cell banks also form part of

the present invention.



| L23 receptor (any subunit thereof, e.g., IL-12bl or IL-23R), IL-17A, PDl
or HGF, e.g., wherein the gene encodes CDR-L1 , CDR-L2 and CDR-L3 of a

i ght chawe 20remisgigl obul i n conpri sing am no aci ds 20- 128CofUSIBQOD4NO. 6,
8-1 1, 18 or 26 or SEQID NO 3 1; and/or wherein the gene encodes CDR-Hi,
CDR- H2 and CDR-H3 of a heavy chain i nmunogl obulin conprising am no acids
20-137 of SEQID NGO 7, 12, 13, 14 or 22 or SEQ ID NO 30. The bd-1gG
intron can be placed in any pol ynucl eofi de, for exanpl e, a vector such as a
plasm d vector or viral vector. The present invention includes within its
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from sai g, fUstah8sHiade tofglf\}’nlaﬁ\?é’é?%l on. A working cell bank, for exanple,

produced by the descri ed met f making a WCB is also part of the
present. For EeAfpsant invention "@!Mﬁ%l%ﬁt't&ﬁcop%@m'W@tﬁdlp@ﬁmld hatingudesm or B,
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t ar g&§ pgéqn%ﬁ%gﬂcg%@mﬁ@f% by a gene which is operably associated with a

pr onot er, ost ce e.g., a mmualian cell, e.g., a CHO cell, such as
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the tar gxﬁ{egrated Furthermore, the host cell can contain a high copy number of the
30  polynucleotide, for example, 2 or more copies per cell.
Master cell banks (MCBs) also form part of the present invention. Accordingly, the
present invention includes a method for making a master cell bank comprising introducing a
BGI-IgG intron polynucleotide of the invention (e.g., plasmid vector shown in any of figures

1-10) into a host cell (e.g., a mammalian cell, e.g., a CHO cell, such as a CHO-DG44, CHO-



pol ypeptide (e.g., plasmd pAlGL FRLCb2V1 , e.g., that conprises the

nucl eoti de sequence of SEQ ID NO 35) into the host cell under conditions
wher eby tWe 20avigeti6pol ypepti de i s expressed; and, opti oRalIGS200006418Yi Nng
said target polypeptide. In an enbodi nent of the invention, the beta-globin
splice donor site conprises the nucleotide sequence CAGGTAAGITTA (SEQ I D
NGO 4) and the i mmunogl obulin splice agceptor site conprises the nucl eotide
sequence TTTCTCTCCACAGEC (SEQ ID NO 5), e.g., wherein the splice donor
site and the splice acceptor site are separated by the sequence AAGCTCAGGT
CGAGACCGKGoCCHOFBX B, SIaINgRGTNGIESGAGIEDAQaoNAEACTCABCC@OBETTOTEEA

51175 or M TRoRG T kel pRRdRlich, dSei T Rl loab cuERai 03,
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vari abl e bi nd
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CDR- H1 , eav al n i munogl obul i n conprising am no
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Descri pt b@@emf.nMQorﬁs%oeﬁaanfw@re%emPAv@ﬁmrﬂ THRDréQInt Pdfabnfitkddr2V1 . The
feature map for th E)asm is set forth below AP(R) Start: 3965 End:

4828 (CoPr‘iS’IV@ﬁﬁﬁt’%ﬁth pyaking @y workiog GelEpank (WA by selturniazgells fremgamester 7373

| 93 10N cEPGIRIS tHeqBb st IAvERiGALENG stirgicelidRdm baid cullité n dtoomheRENt ary) SV40
t Ag Intron Start: 11916 End: 600 KaRga Start: 10055@@?@10378
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of I GF- 1inRutib Qlte o PRALIALIhE IV OB fGraauRAg 8)iruB8RAgi and/or mycoplasma and, if

none are detected, storing cells from said culture under refrigeration. A working cell bank,

for example, produced by the described method of making a WCB is also part of the

15  present. For example, in an embodiment of the invention, in the MCB or WCB, the cells are
in vials (e.g., about 200 or more) comprising about 107 cells per vial and are free of
detectable levels of bacteria, viruses, mycoplasma and fungi.

The present invention also provides a method for expressing a target polypeptide

encoded by a gene which is operably associated with a promoter, in a host cell (e.g., a

20 mammalian cell, e.g., a CHO cell, such as a CHO-K1, CHO-DXB11 or CHO-DG44 cell),
comprising introducing a BGl-IgG intron polynucleotide comprising a beta-globin splice
donor site and an immunoglobulin gamma splice acceptor wherein said sites are separated
by about 125 nucleotides, between the promoter and the polynucleotide encoding the target
polypeptide (e.g., plasmid pAIG1FRLCb2V1, e.g., that comprises the nucleotide sequence

25 of SEQ ID NOQ: 35) into the host cell under conditions whereby the target polypeptide is
expressed; and, optionally, purifying said target polypeptide. In an embodiment of the
invention, the beta-globin splice donor site comprises the nucleotide sequence
CAGGTAAGTTTA (SEQ ID NO: 4) and the immunoglobulin splice acceptor site comprises
the nucleotide sequence TTTCTCTCCACAGGC (SEQ ID NO: 5), e.g., wherein the splice

30 donor site and the splice acceptor site are separated by the sequence
AAGCTCAGGT CGAGACCGGG CCTTTGTCCG GCGCTCCCTT GGAGCCTACC TAGACTCAGC CGGCTCTCCA
CGCTTTGCCT GACCCTGCTT GCTCAACTCT ACGTCTTTGT TTCGTITTTCT GTTCC

(nucleotides 51-175 or SEQ ID NO: 3). In an embodiment of the invention, the gene is an
immunoglobulin, for example, wherein the immunoglobulin is a light chain variable region or
35 heavy chain variable region of an antibody which binds specifically to IGF1R, e.g., wherein



Start: 281 1 End: 3019 (Conplenentary)PBR322 Start: 3020 End: 5033

TK- Hygronvci nseq Start: 7682 End: 9691 (Conplenentary) Beta d obin Polv A
si gnal Stwpt2010A83886ENd: 7636 Beta d obin Polv A signal 8CansS20090844End:
10032 (Conpl enentary) SV40 Poly A signal Start: 11669 End: 11917 MMIV-LTR
Start: 1348 End: 2810 (Conplenentary) hCw/ BA-1gGintron Start: 5069 End:
5910 Human CW pronoter/Bd-1qGintron hCW/ bd-1gGintron Start: 10778
End: 11619 (Conpl enentary) Human CW pr4om)ter/ bA-1gGintron pBR ORI

Start: 3207 End: 3207 Figure 2. Plasmd map for pAl Gl FRLCb2V3. The feature
map for the @enpmsmm ¢BRé.étCDBFEZHMDWLSN?@FR)ghﬁtmmimnﬁﬁnﬁljloﬁmm 4828

(Conpl e I %@o 3 I non genomi ¢
regi on Vi t ar érﬂ@ég}?&j&zg 12§%§E %Née(?fejag ry) $g§@E§E§\R ' 601 End:
1347 ( Cowpewircihe @ep§ esnoties CRR-Hitt €BR-H2 and CDR-H3 of a heavy chain

immunoglobulin comprising amino acids 20-137 of SEQ ID NO: 7, 12, 13, 14 or 22 or SEQ

5 1D NO: 30.

Brief Description of the Fiqures

Figure 1. Plasmid map for pAIG1FRLCb2V1. The feature map for this plasmid is set
forth below:
10 AP(R)
Start: 3965 End: 4828
(Complementary)
vDJ
Start: 5966 End: 6393
15  lgG1
Start: 6393 End: 7373
IgG1 non genomic region
DHFR cDNA
Start: 601 End: 1347
20 (Complementary)
SV40 t Ag Intron
Start: 11916 End: 600
Kappa
Start: 10055 End: 10378
25  (Complementary)

Kappa Chain

vdJ

Start: 10379 End: 10756
(Complementary)

30 VJof IGF-1R (LCb, human
germline sequence)
pBR322
Start: 2811 End: 3019
(Complementary)



Start: 11916 End: 600 Kappa Start: 10055 End: 10378 (Conpl enmentary) Kappa
Chain VJ Start: 10379 End: 10756 (Conplenentary) VJ of IG-I1R (LCb, human
gernl i ne WoquMse816PBR322 Start: 281 1 End: 3019 (Conpl @cEniSa009N6RBR322
Start: 3020 End: 5033 TK-Hv aronvcinseq Start: 5053 End: 7062 Beta d obin
Poly A signal Start: 7108 End: 7346 (Conplenmentary) Beta gl obin pA signal
Start: 9784 End: 10032 (Conpl enentary) .Sv40 POLYA Start: 11669 End:
11917MMIV-LTR Start: 1348 End: 2810 (C8np| enentary) hCwW/ bd-laG intron
Start: 8834 End: 9675 (Conpl enentary) Human CW pronoter with bd-19gG
intron haBRE2BA -1aG intron Start: 10778 End: 11619 (Conpl enentary) Hunman
CW pro r @éde Gintron pBR ORI Start: 3207 End: 3207 Figure 3.
Pl asm dnfnf(g%?or p%bé%RV1 . AP(R) Start: 3965 End: 4828 (Conpl enentary)
1K-Hygromycinseq

Start: 7682 End: 9691
5 (Complementary)

Beta Globin Poly A signal
Start: 7398 End: 7636
Beta Globin Poly A signal
Start: 9784 End: 10032

10  (Complementary)
SV40 Poly A signal
Start: 11669 End: 11917
MMTV-LTR
Start: 1348 End: 2810

15  (Complementary)
hCMV/ BGl-lgG intron
Start: 5069 End: 5910
Human CMV promoter/B8Gl-1gG
intron

20 hCMV/BGI-igG intron
Start: 10778 End: 11619
(Complementary)
Human CMV promoter/BGl-1gG
intron

25 pBR ORI
Start: 3207 End: 3207

Figure 2. Plasmid map for pAIG1FRLCb2V3. The feature map for this plasmid is set
forth below:
30 AP(R)
Start: 3965 End: 4828
(Complementary)

IaG1
Start: 7371 End: 8351



VDJ Start: 5824 End: 6251 VDJ of IGFR of 19D 2 hybridoma IgG Start: 6241
End: 7231 1gG 1 non genonmic region DHFR cDNA Start: 601 End: 1347
( Compl enmamo2010)0sB140 1Ag Intron Start: 11740 End: 600 KapTSisarw/068898 End:
10233 (Conpl enentary) Kappa chain of hu-antil GFR gene VJ Start: 10234 End:
10614 (Conpl enentary) VJ Domain of hu-anti |1 G-R gene for |ight chain pBR322
Start: 28 11 End: 3019 (Conpl enent ary)£8R322 Start: 3020 End:
5033TK- Hygronyci nseq Start: 7540 End: 49 (Conpl enentary) TK-hygromycin
sequenced in Union U-3 Beta A obin Poly A signal Start: 7256 End: 7494 Beta
gl obi n pACsingleaien®rgrt: 9642 End: 9890 (Conplenmentary) SV40 POLYA Start:
11493 Eng; G;%g%é %&/r (ﬁ Start: 1348 End: 2810 (Conplenentary) CW Start:
4

J0801 En enentary) CW Start: 5069 End: 5723 T 7
pronot er MW mi ng S|te Start: 5723 End: 5742 T 7 pronoter/priming site
Start: %X%ZSEQPI (Conpl enentary) pBR ORI Start: 3207 End: 3207
Figure 4 asm or pAlGL FRV3. AP(R)
5 Complementary)

DHFR cDNA

Start: 601 End: 1347

(Complementary)

SV40 t Ag Intron

10  Start: 11916 End: 600
Kappa
Start: 10055 End: 10378
(Complementary)

Kappa Chain

15 VJ
Start: 10379 End: 10756
(Complementary)
VJ of IGF-1R (LCb, human
germline sequence)

20 pBR322
Start: 2811 End: 3019
(Complementary)

pBR322
Start: 3020 End: 5033

25 TK-Hygromycinseq
Start: 5053 End: 7062
Beta Globin Poly A signal
Start: 7108 End: 7346
(Complementary)

30 Beta globin pA signal
Start: 9784 End: 10032
(Complementary)

SV40 POLYA
Start: 11669 End: 11917




Start: 3965 End: 4828 (Conplenentary) IgG Start: 7371 End: 8361

(Compl enentary) 1g@ non genomc region VDJ Start: 8351 End: 8778

( Conpl enambanyossddd of | GFRL of 19D12 hybri doma DHFR cDRATStiSar0/06881 End:
1347 (Complenentary) SV40 t Ag Intron Start: 11740 End: 600 Kap Start: 9898
End: 10233 (Conpl enentary) Kappa chain of hu-antil GFR gene VJ Start: 10234
End: 10614 (Conpl enentary) VJ Donain 01‘7 hu-anti |1 GFR gene for light chain
pBR322 Start: 281 1 End: 301 9 (Conpl enentary) pBR322Start: 3020 End: 5033
TK- Hygronyci nseq Start: 5053 End: 7062 TK-hygromycin Beta G obin Poly A

si gnal SMMTV-LTAO08 End: 7346 (Conplenentary) Beta globin pA signal Start:
9642 Enda,.98 ntary) SV40 POLYA Start: 11493 End: 11741 MMIV-LTR
Start: 1@%@ z%%#%%%m enentary) CW Start: 10801 End: 11455

( Conpl enéranapigmentary) pronoter/prinming site Start: 8860 End: 8879

E)rcgg!t 2?&%&%%%@: ot ?8137520"Eng?e’foég‘i’”‘("c;ﬁn”ﬁ['éﬁé%% arTy)7 PBR OR
Starth 326w 8k EBROB7%i gure 5. Plasnid map for pAl Gl FRLCB2-V1 K
(Complementary)
Human CMV promoter with BGl-IgG
intron
hCMV/ BGI-IgG intron
10  Start: 10778 End: 11619
(Complementary)
Human CMV promoter and BGI-IgG

intron

pBR ORI
15  Start: 3207 End: 3207

Figure 3. Plasmid map for pAIG1FRV1.

AP(R)
Start: 3965 End: 4828 (Complementary)

20 vDJ
Start: 5824 End: 6251
VDJ of IGFRI of 19D 12 hybridoma
IgG1
Start: 6241 End: 7231
25 IgG1 non genomic region

DHFR cDNA
Start: 601 End: 1347 (Complementary)

SV40 t Ag Intron
Start: 11740 End: 600

30 Kap
Start: 9898 End: 10233 (Complementary)
Kappa chain of hu-antilGFR gene

VJ
Start: 10234 End: 10614 (Complementary)
35 VJ Domain of hu-anti IGFR gene for light chain

pBR322
Start: 2811 End: 3019 (Complementary)

pBR322
Start: 3020 End: 5033



AP(R) Start: 3965 End: 4828 (Conplenentary) VDJ Start: 6356 End: 6356 VDJ
region of anti-IL10 (12&8) 1gd Start: 6361 End: 7341 1gd@ non genom c

regi on Viwetarwesesi6368 End: 10745 (Conpl enmentary) | gK SPamiuS2a00884End:
10367 (Conpl enentary) VDJ-1gK for 12@&8 light chain (anti-1UO DHFR cDNA
Start: 601 End: 1347 (Conplenmentary) SvV40 t Ag Intron Start: 11899 End: 600
pBR322 Start: 281 1 End: 3019 (Conpl em.=8nt ary) pBrR322 Start: 3020 End: 5033
TK-Hygronycinseq Start: 7650 End: 9659 % Conpl ementary) TK-hygronycin Beta
G obin Poly A si gnal Start: 7366 End: 7604 Beta A obin Poly A signal Start:
9763 End: 9996k BNARRAn¥AgStart: 11652 End: 11900 MMIV-LTR Start: 1348 End:

2810 ( Conpl errentsgaalgty)54b oG coAfRhtdPn Start: 5069 End: 5910 Human CW
pronoter with hyﬂgr]g};grd {nngug,élwm@%nbgG intron Start: 10773 End: 11614
( Conpl enent ar%%,I ter and hybrid intron pBR ORI Start: 3207
End: 3207 Fig % ‘\ﬁ? p for pAlL23V1K. Plasm d vector conprising
hCW pr onot er - ( B‘&I? & At? -anti-1L-23 1g. light chain and hCwW

pronot er - ( b@eﬂag;@bllmmﬁ&elg)lalantl -1L-23 1 g. heavy chain constructs. bd-1gG
intron is at nt Sat0¥@8-B075H0 4GenBRAGAMEO1 1.

SV40 POLYA
Start: 11493 End: 11741
10 MMTV-LTR
Start: 1348 End: 2810 (Complementary)
CMV
Start: 10801 End: 11455 (Complementary)
CMV
15 Start: 5069 End: 5723

T 7 promoter/priming site
Start: 5723 End: 5742

T 7 promoter/priming site
Start: 10782 End: 10801 (Complementary)

20 pBR ORI
Start: 3207 End: 3207

Figure 4. Plasmid map for pAIG1FRV3.

AP(R)
25 Start: 3965 End: 4828 (Complementary)
IgG1
Start: 7371 End: 8361 (Complementary)
IgG1 non genomic region

vDJ
30 Start: 8351 End: 8778 (Complementary)
VDJ of IGFR1 of 19D12 hybridoma

DHFR cDNA
Start: 601 End: 1347 (Complementary)

SV40 t Ag Intron
35 Start: 11740 End: 600

Kap
Start: 9898 End: 10233 (Complementary)
Kappa chain of hu-antilGFR gene

vJ
40 Start: 10234 End: 10614 (Complementary)
VJ Domain of hu-anti IGFR gene for light chain

pBR322
Start: 2811 End: 3019 (Complementary)

pBR322



Figure 7. Plasmd map for pAIL23RV1 . Plasm d vector conprising hCwW
pronmoter-( bAIlgGintron)-anti-IL-23R 1g. light chain and hCW pronoter - (
bd -1 gG iwoOrem)oses1vi - 1 L- 23R 1 g. heavy chain constructs. POEUGSE@F05418T Oon i S
at nt. 10914-10763 and 5760-591 1. Figure 8. Plasmd map for pAIL17AV1 .
Pl asm d vector conprising hCW pronoter-( bA@1gGintron)-anti-IL-17 Ig.
| i ght chain and hCW pronoter-( bA@-lgg intron)-anti-I1L-17 1g. heavy chain
constructs. bA-1gGintron is at nt. 10934-10783 and 5759-5910. Figure 9.
Plasm d map for pAPD16V1-GA. Plasm d vector conprising hCW pronoter-
(bG -1gG i ntronptantP2Pdnd| 033 i ght chain and hCW pronoter-( bG -1gG
intron)-anti-RBRLyb@&myBRary chain constructs. b@-IgGintron is at nt.1 0871
-10720 and 5759<chi#l 8ot guge7ddéd Plasm d map for pAHGFVI . Plasm d vector
conprising hCWTRmgRIn®fcin( PG 1gG intron)-anti-HG 1g. |ight chain and hCW
pronot er - ( bC%-,[Ia 1.0 LR 5 rQ'i-HGF | g. heavy chain constructs. bd-1gG
introd is at Rt %’?E& 7%@0 %ﬁse(?ndé\%'y)l Detail ed Description of the
i nvention The p@ease'nt i nventt on provides, 1 n part, expression constructs
from whi ch t aPefalaprRAsigadlch as i nmunogl obul in |ight or heavy chains, can
be expressed at SiF 0642 IENd; §80 @empisregrdaryy el ati ve to conventi onal
expressi on coggag poLyA For exanple, the present invention includes
pol ynoicl eot i des sft: 9149PIEagm avect ors) which include a target gene to be
expressed (e. MTV@LnHJ{ munogl obul i n |i ght and/ or heavy chain gene), operably
linked to a pro I L ene and pronoter there is a
construct co rggglrﬁg}s%@g%'}%ag?o(ﬁﬁ?%ﬁ%}?%ﬁn )?n i ce donor site, foll owed by
about 125 nuctM¥iides, followed, then, by an imunogl obul i n-gamma intron
acceptor site. PhstIPEALRNT hABR(COMPEMEDIACI udes net hods for expressing
t he tgrget genegprermotegphirhidgek@r essi on constructs of the present invention.
Mol ecul ar Bi ol o@yart: 1886@ dEndd a8 Onirigierbdreanpy esent i nvention there may be
enpl oyed convg;]h\/i onal nol ecul ar bi ol ogy, m crobiology, and reconbi nant DNA
t echni ques wi thi , | h techni ques are explained fully
inthe literat ursgart'ggé?@er!d' ??gss(ga)ng}pg%rﬁe,m%?ft sch & Mani atis, Mol ecul ar
Cl oning: A LabdiPsea? V/WHH\[?%IS”G Second. Editiqn (1989) Cold Spring Harbor
Labof8t ory PresS@EdPEssEn hboqQér(f;B’f”P'eW\/taV@rk (herein "Sanbrook, etal.,
1989"); DNA ObBRIOR): A Practical Approach , Volunmes | and Il (D.N. d over
ed. 1985); A i gémarci3eoT ike: 3O hesis (M]. Gait ed. 1984); Nucleic Acid
Hybridi zation (B.D. Hanes & SJ. Higgins eds. (1985)); Transcription And
Tr ansl| at Figure B. Pasmisireep Rr 8AIGHRLGEZsYleds. (1984)): Aninmal Cell Culture
(R €§Fr eShn%P ed. (1986)); Immobilized Cells And Enzynes (I RL Press,
(19867); B. |, A Practical Quide Tqg | ecul ar Coning (1984); F. M
Ausubel , etal . %&3?65@%}4%5&?8 ({gp&pg%?rgariy Mol ecul ar Biology , John Wl ey
& Sons, Inc. ¥YD994). A "polynucleotide", "nucleic acid " or "nucleic acid
nol ecul e" i ncl udeemt:BRB6 ddl: BBFE A "pol ynucl eoti de sequence”, "nucleic acid
sequence" or "nW¥&Jeegipdef awgihdt G s a series of nucleotides in a nucleic
aci dggsuch as; or RNA, and neans any chain of two or nore nucleotides. A
"codi ng sequenceisPle3gl SEHLesee "encodi ng" an expression product, such as a
RNA,  pol ypept i dggG Pr&H §éridmi@fegiizyme, is a nucl eotide sequence that, when
expressed, rei(b” S in production of the product. The term "gene" includes
DNA t hat codes“for _ qr rres to articul ar sequence of
ri boggcl eoti des Sg%”-gﬁ?ﬁ% E{f?l ngwp%gf%lhr@e all or part of one or nore
RNA
IgK
Start: 10013 End: 10367 (Complementary)
VDJ-IgK for 12G8 light chain (anti-IL10)

40 DHFR cDNA
Start: 601 End: 1347 (Complementary)

SV40t Ag Intron
Start: 11899 End: 600

pBR322
45 Start: 2811 End: 3019 (Complementary)



nol ecul es or proteins. Genes may be transcribed from DNA to RNA whi ch may
or may not be translated into an am no acid sequence. A "target gene" or a
"target pabDyeowdlsesisi de” is a pol ynucl eotide, e.g., that PEmASA@s/0ad1ttar get
pol ypeptide, which a practitioner intends to express or is expressing, for
exanpl e, by introducing the polynucleotide into an expression construct for
expression in e.g., a host cell. The tetrns "isol ated pol ynucl eoti de" or
"isol ated pol ypeptide" or the like include a polynucleotide (e.g., RNA or
DNA nol ecul e) or a polypeptide, respectively, which are partially or fully
separ at ed frqmpmgoher conponents that are normally found in cells or in

r econbi nant @g@g@§stma st ens. These conponents include, but are not
limted to, ranes cell walls, hbosones, polynerases, serum

conponent s an @P%gg) An isol ated pol ynucl eoti de or
pol ypepti de wl X Bﬂ%%%gggﬁ?%%ﬁﬂ$%l |nvent|on be an essentially
honogeneous co %&WWDSWCEf nol ecul es but may contain sone heterogeneity.
"Anplificati d¥eta GlobNAoliA signeéll herein incl udes the use of pol ynerase chain
reacti on (PCR) B®t h%eksd: 189 concentration of a particul ar DNA sequence
W thin a m xtgdige GidbiPéy pesigieimces. For a description of PCR see Sai ki,
etal ., Science g&@£§7aygaa:@gm. As used herein, the term "oligonucl eotide"
i ncl ydes a n fﬂﬁb Ad generally of at least 10 (e.g., 10, 11, 12, 13 or
14), referab Yoid §$ tEﬁ?'ﬁ%ﬂ@ 15, 16, 17, 18 or 19), and nore
preferably at Iea nucleotrdes (e.g., 20, 2 1, 22, 23, 24, 25, 26, 27,
28, 29 or 30)'VIM Véﬂ&?abl no mor e than 100 nucl eotides (e.g., 40, 50, 60,
70, 80 or 90), Hﬁ&‘%ﬁ& g 28/9r(CampienIeatany a genomi ¢ DNA nol ecul e, a cDNA
nol ecul e, or MmwBEAIJ@ILeeul e encodi ng a gene, nMRNA, cDNA, or other nucleic
aci di®f i nt er esttartOb06®D Ena] £10i des can be | abel ed, e.g., by incorporation
of 32P-nucl eoti Hemanmmpmmd\maﬂwbﬂlé(ﬁmncl eoti des, 35Snucl eotides or

nucl eoti des t&bmwyﬁgn&5$] , such as biotin, has been covalently

conj ugated. Im g@ﬁ ga%ﬁaqa(é pkﬁ%ﬁ@ﬁ)on a | abel ed ol i gonucl eotide
nucIeotP es

can be used as gn hesgnce of a nucleic acid. In another
enboq%nent ;#é (one or oth of which may be | abel ed) can be
used®@s PCR either for cloning full length or a fragnment of a
gene, or to det@EYt? ﬁ?@s@%ﬁé of nucleic acids. Generally,

ol i gonucl eoti des are prepared synthetically, e.g., on a nucleic acid

synt hesi Eiggurd b€ PREAIEML f(ﬁpr{rBBVﬂKC|Rﬁi9mx@0écdorr‘amyndmelnge@mmpmmow (p@ly met hod

known in the art . CaI nci n ymatic s n

" Chemi cal9CSBEIRAR gﬁgga '8f" dwm S(bgﬁ@é '5‘50“{? RA¥ ﬁg#éqﬂ/a%@%% and

G |l bggt EHYdonst bt BGINGE lntron\&&fﬂnt. $0906- 10386 Fd 5B0)5911n which DNA is
random y cl eaved using 1 ndividual base-specific reactions. "Enzymatic
sequenci ng" of DNA may includes nethods such as that of Sanger (Sanger, et
al ., (19Figuré’v oRiasrhiatrhap e pAlL2SRV1. BEAmMé&&ﬁ%bmpfmag hQpiVgiromaer-Glof t he
i nventio n od| nt of inve nat ur a
regul at o{‘]’? E‘%‘?{BFB'%’ ] @o'fﬂh aﬂn %rl? BEMQ E?r-(ﬁgl 'g% '“‘éé@é‘cﬁ*ﬂf%ﬁ %t h

het er ol op&vg chaiflb@RGeSs. PGIALEdHtRg iPitanmDers10760aed 6260-391bosone entry sites
(IRE and ot her ribosone binding site sequences, enhancers, response

ele suppressors, signal sequences, polyadenylation sequences,

intr ons Fﬁjure anelastnid mamfoe pAILNZAY egPlaesid \aambrk:bmphsi;lk@hcmv ponoet-§iGl- or

"pronote nce" | n.enb g# nt of gﬁ vent regul atory
regi on c@ﬁaﬁﬁ@?gf’t"ﬂ‘l’ 'Pn'bqha%' dg‘ W@F"é‘%"ée' 85’9 e?tf°n> & IL%%%V y or
t hr ough etdreconstramnt 31 d® inrdn praohie il 08340107881 hsd 2rt0es9)i0.and i niti ati ng
transcription of a coding
35 Figure 9. Plasmid map for pAPD16V1-GA. Plasmid vector comprising hCMV promoter-
(BGI-IgG intron)-anti-PD1 Ig. light chain and hCMV promoter-(3Gi-IgG intron)-anti-PD1 ig.

heavy chain constructs. BGl-IgG intron is at nt.10871-10720 and 5759-5910.



sequence (e.g., an imunoglobulin such as an anti-IGF1 R i mmunogl obulin). A
pronoter sequence is, in general, bounded at its 3 " termnus by the
transcri pyvoanio/ossgibat i on site and extends upstream (5 diPC@atse@a)e41e¢7 i ncl ude
t he m ni num nunber of bases or elenents necessary to initiate transcription
at any level. Wthin the pronoter sequence may be found a transcription
initiation site (conveniently defined, f|0r exanpl e, by mapping with

nucl ease S1), as well as protein binding domains (consensus sequences)
responsi bl e for the binding of RNA polynerase. The pronoter nay be operably
associ at Etgwe 16 ”Jasreid espioepAGHY toRlasoid wstpieamedsing heMydiragoentidricer and
r epr esso I f ers
B M b e e S AT L
to, cytonwatairvads GG mpplmmtteiHQQBZSWPh@m?GNkﬁ@ﬂS 385, 839 and
5,168,062), the Sv40 early pronoter region (Benoist, et al., (1981) Nature
290: 304-310), the pronoter_ contained in the 3' long termnal repeat of Rous

sarcofa virus (Yamanoto, cBetailed Desayiponfithe pwventign797), the her pes
thym dine ki hi 4 rel Phé’cgf Maml. h Argd- Sci.
USA 78: 1441. 10558 e R regu V%tg\égfls 'srﬁéqaue%’é%rgé%‘?@%s 01 ot H?ongﬁ gene

(Bri nst epenas; sugh as '(W%‘QQ'OMMHQ@ gdwawrochens, can b«aﬁy@%ﬁe@ abpptiedaiofdlect or s

such as Fek)@lsbrela%% %r@)%@erﬂfoﬁﬂﬂix%l‘esényh lcbRstteEFRk Exarfibig) the p(e%@r?t%véﬂh@ﬁ Nat | .
Acad. Sci. USA 31), or the tac prompter (DeBoer, etal., (1983)

Pr oc. Nat"P'Ud%B@Y”@@Ot'dQJS‘R QBG"QS.[U'QB?C“)@&E’“&P dsludegdpiget gens 18ites f rom
recomdi naxdredtRel 8yl an .mﬁmﬁég:@csm.hmgm aﬁﬂﬂ‘fr hEay dha%&]e%ae%ﬁry Bfed @

pronoter el enents from yeast or other such as ronoter, the
ADC( al coRGMARY| W&f%@e@?&%ﬁ“ e 9ft apd pr@Qte? RIS %E;‘P'S?HHFWO’%”HQE 8)oefr onot er
or the abl&@hnmﬁ)rﬁﬁwwb@t@%% mﬂ@m@a@vabeutcn@alnmgneamemmecﬁ themndsaant he

control of nctional Iy associ ated

¥ oper abl JTAUAIPATEEERA N SASRT Hie ePreent FUTEIoa A Dras i or Gpes
sequenceforierprassing thewhrgst jdmes sigifly encaprabisioaconsthdtgsfliyapresst invediiat. ed
tranigri ption of the coding sequence into RNA e.g., nRNA, which then may
be trans-RNA spliced (if it contains introns) and, optionally, translated
into a protein encoded by the codalecudamdBiolugy. A pronoter is operably

l'i nked t b t [ f
excpr essi on- f rofCERERHBNop oréer B P BE MEREa shal AR bR i "ba 1 g6
i ntron. fHokectiar hrslogexpupmbsilogynmd t@xgnblssmtcﬂNA techniqadd wimimgwecﬂkmcmtma ary the
| nf or mat 5, fgum%&%%’re eXoiffined Ry ‘H{e e% B ce | E6Sln &f or

exanpl e, "pro pro eln py” ac |ng t I'l"u ar Unctlons i nvol ved
) h iLabora M e%qmndlEdgogé%Q) ﬁolmﬂsaquence

can be eﬁBFbﬁ%E%&ré@rﬁre@é/ C%Id’%ﬂﬂ?tlﬁ’arf) @/"/orl‘?g@ ﬁﬁ%é?ﬁbr%l@‘&'%ﬁ 19‘{3??“ as an

RNA (e protein expr essi on Itsel'f nmay a

said to BAA Gonings Aditacticgl Anpsoach) Volumﬁéla@ﬂlréDN/@dQVQred 198Fbni ng vector"
and " expHRSSHURRMNEREE Mihedid(@ Y dGaifed 8 08H)! ﬁu&l@icg\cnd ﬁvb‘?ibéﬁmrﬁ([ BYHELCE 2

nucl eic acrd can be rntroduced into a host cell, SO asS o ransformt he
. (3 R

host and®-Jopiaoisadey(1983)d nisanscd : @&é*@ﬁ?&dﬁd’ biggingeedfucl ei ¢

aci d2§”d(1@'84f)efprhin§?<§élpﬁulﬁfretFﬁ‘ﬁ Pré%h@;ﬂlé@eﬁ 986‘)§|Iﬁinﬁ‘obﬂi§é&10eilé“A|@d1EﬁiWr%' ment of
the invention, the vector 1s an autononDus ‘ rep |cat|n nuplelc aci d such

as a Ci rﬂﬁ|—z§’r’e§§} HIRPY B-rrEbal A duction of

a nucl ei guafef et BL aeda)ceurkentFmoé&g.mmm@dm@onémﬁmmmdp&@oﬁg 1aé. a nucleic
acid encodlng an anti-1GFL R_anti-I1L23, anti- IL23R anti-IL17, anti-PD1
or anti-HeR4 hntlbody or antigen-binding fragnent thereof into a cell. The

i ntroduced gemedlnusREIERNCBUBY abR "Gl Rbidaci€ hoRelle" Pcliass DRAl dndtANaA.
receéves

A "polynuclectide sequence”, "nucleic acid sequence" or "nucleotide sequence" is a
series of nucleotides in a nucleic acid, such as DNA or RNA, and means any chain of two or
more nucleotides.



the introduced DNA or RNA has been "transfornmed" and is a "transformant" or
a "clone". The DNA or RNA introduced to a host cell can conme from any
source, iwoOl2ouvosgsiéel | s of the same genus or species asPChaSh@siotet |, or
cells of a different genus or species. Plasm ds may be introduced into a
cell by any of the many nethods which are commonly known in the art. For
exanple, a plasmd of the invention cap,be used to transforma cell by the
cal ci um phosphat e net hod, el ectroporati on, the DEAE-dextran nethod or the
l'i posome nethod. The term "host cell” |ncI udes any cell of any organism
that is sel ech &@dingwanpensy’, ona sameees @ACOdNG REfaXPIASEION grasiuat, suih agskd or
mani pul a 0, r cell, for
xanpl e [T B BotamOhr o e oL R e DS RaA of R
sequenceresb\'tﬁdﬂ@[@llﬁ“mOfé‘ﬂﬁ‘ @fﬁﬁy% Host cells include Chinese hanster ovary
cel I's such asrighehiiodhe! el dATBAIRARBEHr BikorfBhor 18k paddaPOA4 cel | s,

and CHODXB- 1 1 cel "expression construct” Is a Iynucl eot i de whi ch
i s capabPesugRCepfi r\ﬁoﬂb‘:'%@?'ﬁﬁ%g‘sﬁ"ﬁﬁoﬁ‘dﬁ whighgempgasall en #ngiof More BR&

pol ynucl @u@leb@l@s oFSYotefiea B Rs ndyRjcatdhstMRAGRNE DNA t@Mﬁa\thh Ha@@ﬁha&%oﬁ
pr onot er r onpt eré1 bet ween which is | ocat ed ntron. A

a
'pr onot elP‘? "?f@'at%@tq PO aCld SeAYeRGRo e lATgdeRB] & 3 ITHREWP 36‘“8'98*{99
intron. uelebtidg) @. 4. Nth&dhcedetsLtaliddd oK pémide] whioh a@%ﬂﬂtlﬁ@%r Merfosan t he

pr onot er t an in the abse ce o Gintron" is

D Tt r of R I RGeS BE Strmelp DemapaucRla e BORIceP s M Pseifopt or
Si teﬁO(eccglstrud:tg@)expl'eﬂsﬁn |rea‘qulhmn¢enof t he invention, an expression

t t ‘ : SEQ I D
KO 1) o gocledatEt et eRa s e P eppoats el IR BOERAT foans o
host cel polpndieotugped g. bRNA\oeDNz\rmmhcmé) oranubdypestidd, &tﬂpectomlydmmlcbrase can
t ei , .and
ot oductute o iy HoefHitch BEkCMisirs A At AT EIRBE "o 1 host
cel | s andcpmbpantddNA ekpEssion systas. hﬁasecembenamlmaadmlmwamtﬁmtted)tos and

CHO ' a@ellhﬂ@rh%r%@%%%eﬁ‘%ls ? Bééﬁrrr?es 6@&5{%@5&9 %E&nﬁ?&“ﬁwﬁ%sénfc& rggedéjl@gl)ug&_a

| hese ovar
cel | s angendmit SaBieoeds. s‘\rBuﬁ@IaNS(DOb'eWsOt(dﬁ(mpbb{mnilda(Wllhgp memh@dlmeﬂqfna cel

line). {?F%Ueqtl r?%te SesQénutaWhﬂﬁ@%@&u%&ﬁsﬁ%ﬁgfﬁﬁ&gﬁg Hglemg% Yorhinsever al

anplifia emar ers known I'nmt art able markers 1s
di scussesP@hemfiganeity, Ml ecul ar Bi ol ogy: A Laboratory Manual, Cold Spring

Har bor Labor atA?ﬁé(lrthn( 4PSQA ks u%@ﬁéﬂemﬁﬁ&l@rﬁéﬂh& Bsd1E @%&%Rc%ﬁ/ﬂw%acﬁon

anplification in d resistant mammal i an cells 1 nclude F
(et #dt r By lncwsg haneaspentpgtion of aparticylar BNA|sequansmwithing midire of OiNg)
W gl er eijuencddl For aN@Eénptl&@@ﬂPCﬁ%be SHﬁAe?ZI Infehcé HIBE) 230:a8Fal | ot hi onein

(cadm um resi stance) (Beach Nat Acad. Sci. USA 78:210
(1981)); CAD %W%ﬂﬂ@%d%%@f‘%gﬁnPQ'%%*}S’Sr t“&'ﬂ*@e?( PRUGISIC Agid; generalOf Blpah|
etal ., Jiea8lile.Chem, 2@413 8617&; ,6@%?:%19 at lagenglage 1gemnmaﬁaaor(1cg@fawdrrym n
e e (BRI S3G @b el (S5t oo AL afd LR B s\
Acadzs Schrefddiifly 78 nﬁ:l@tfha(\ 1196 hlglestitids 0&.96 108U, ke 7, BO@WBO), that hayaet  (as
revi eV\Bdﬁybfrldlzable tgrg genomlc DNA molecule, a cDNA molecule, or an mRNA molecule
encoding a gene, mRNA, cDNA, or other nucleic acid of interest. Oligonucleotides can be
labeled, e.g., by incorporation of *2P-nucleotides, *H-nucleotides, '*C-nucleotides, **S-
nucleotides or nucleotides to which a label, such as biotin, has been covalently conjugated.
30 [n one embodiment of the invention, a labeled oligonucleotide can be used as a probe to
detect the presence of a nucleic acid. In another embodiment, oligonucleotides (one or
both of which may be labeled) can be used as PCR primers, either for cloning full length or
a fragment of a gene, or to detect the presence of nucleic acids. Generally,

oligonucleotides are prepared synthetically, e.g., on a nucleic acid synthesizer.



Kauf man etal ., Meth. Enzynol ogy 185:537-566 (1988)).The present invention
contenpl ates any superficial or slight nodification to the amno acid or
nucl eot i awoxeyussies whi ch encode the target genes enco@€d/usgomiesipt asm ds
of the present invention, eg., anti bodi es or antigen-binding fragments
thereof of the invention. "Sequence-conservative variants” of a

pol ynucl eoti de sequence are those in \Mpéch a change of one or nore

nucl eotides in a given codon results in"no alteration in the amno acid
encoded at that position. Function-conservative variants of the target
genes of the Thevenuénse ahaay am«st@ca@dmymeaﬁeadewdtm@npmmkriow\'ﬁemtheon
“Functi og ﬁ@gsg{e\ﬁﬂéél\ég%l)’e"ﬁf:fng%ﬁ' &nz a?ictsgé?t%ct]a) V"@h%hnd&i‘@ed&%n&%'eofmmo acid

resi dues i rotel n have been out altering the overall
conf or nam¢|uﬁ63amathﬁd$1&lﬂthﬁr$ ’fb&tQflh@xp@I%fﬁéﬁjtbﬁG@g?m@?'G@hNﬁj' Agad: Sch¥Sfo neans,

limted $056)6; eH'M@gA iKfn ﬁfaelaoe@s}é.ﬁig wumugnﬁase%\ébaﬂc @aeadn@r

propertles mno aclids wt simlar properties are known in the art.

For ekanffingymaiis %ﬁquﬁwmg)mpwdnamnﬁ@d%me@% Plegh %ﬁépabd?é Siaﬁg%fr eRRIRYebl e

i ncl ude 25pAIAYPRR. NEh YRR 68, USRI 14%ue3gyst ei ne, thr eom ne, |ysine,
arginine, histidine aspartic acid and glutanic acid, \Pol ar/ hydr ophobi c

ami no aci ds thedwclﬁfya f fReiPxerding &x) lé‘ FnrRenRRgimentekt hﬁé“ eqficthiPhe, val i ne,

| euci ne, fidnked By Rhtdeal régu%érwexpt—é@rswo@mronpgwu)éh@ésaas My bé aywc@pémnrand
nmet hi oni ne; acidic am no acids which

?/ be inter Chan%(/\ﬂ ﬁ g

asparti cNeBiolPIHRISHAUGHERS t“%’é’l”@ PEPIAOIE s INEeraRi s yRs AU wiies '4‘?&\5 ag

I nt e{ghag@eaiicoinB Birdsiyy she%teq@brm@s dnyiahdees, aélﬂ)o?E@eléml@&ts Suppsessuat sigeal
ence refer

bstitut f
e of SRS e e ke G 0 o dobeape DU, rd s
am no aci d ofA tgiems@rer sprbingRe sequetice’is, naanemmod;mmnbf thé irtvbtionna &MNA on,

wherein the conservatiyv tid t i ly the
sane | evreﬂg“”@? oyl e@roggqagaﬁeﬁﬁlpglpgﬁnlﬁhﬁ/gp@ é’%ﬁ?lq gee";l i oincn}l2 ﬁc?}ﬁéﬁ@]gh agm' ds
i ncl udi ngthembemtzar@oumtSpmmmbrmgbs;tamm) agkingigtirgstravskctiptes ohacbding aci ds
whi ch. hybridize, t el o, ' |l eic
et di® nyBia-EGE et MrayoBoB R s T A DN A, A BBl 2
nmoder at esexfuencaienioygeoent |bburm1&d and Sneemmm ey e dlangcriptioreinitiatighsittanidngency

Sone ot Bfend? isfedih S5 LAl b8 miGhRi MARR Fbaddd o Behits NuE € ©

aci d nol écul'e, "suc en a S|ngle stranded
form of otémessarg keingiatediansorintioo @t emclavslaMWt@m the pramienIasenqeUBREdE foasd d

mol ecul e, k@g%n M;@nme g&f‘veﬁ@nﬁu §éfmeﬁ efe;(f:%iﬁaﬁlmtvelewwp? iWhhSRiclékkon ionic

strengt h roo era( ohs of tenperature and
i oni 20 st f&ngs Wetigs eraieinbinding domarnsdg@mﬁ@ysuweqvﬁr@eﬁy'@ﬁpmsm fosthe boiydingal | ow

stri ngensfymtix gBI‘yﬁlfe?%%' e %ﬁétél‘ raays bé agéraay asbdtialéy ﬁﬂb@ﬂbﬂ&(ﬁeé&font he

i nventi on, X SSC, 1A) , and f ormam de; or 30%
f or mani d@DNt'P)@QSS@nC@ Bojuding. enimﬁe&and rqmﬁépme@ugmsr?wﬁw WGisIG et i on

condi t I Ofg ifeRtich. Plofotdr whith ﬁ%e’sﬁsfe'cﬂ@@&%bl g@r@wréygﬁmamwa bmhaee
hybridization is carried out in 40% for mani d or _6X

H ghst r i AR i syioaesaloriss EHhAirreBaer &t ?tﬁ‘i‘tlhéﬂs ?@815 B ap | ngency
condp4 i 053 ssnegptheté,\mdbéwpebrmbt @@loﬁQBdrhdiétOéYSal a(ﬁeat)aﬂartu@dzmxsm :Bl1d$0%
f or mani de, 5X or 6X SSC and, Cf%%ona ly ? her te %aure g
570C, 598 Prappier cysFred B3 *é"B'F‘ae'%‘%é)to RRU %ar{‘é?r%‘ 9% B NaCl
and 0. 01ah ¥ 9év) Oetl rzet: 187- Tﬂyf@rthdhér@bs mnrcﬁqelkmegze pﬁrgmbtetr Magr\rr]w ow| @ige1)aci dfs
contai n conp| enent S C endi n e st ency o
t he hybr(fsEﬂC &?ﬁ' oﬁ?agn%%ﬁ%ﬁ@&%éw&é}w%ﬁg?%@? Se&'g’g‘? h%%tag%ﬁggﬁpl ate
str : ngeng(yne(‘j (@rm‘s‘tyébrelt di, 31!9&2) manjfrem%aagmz) glekeyalie eapretst]en vestgssudi as the
nuc ids and the ee o0 e i 0 wn in
the 30 Pacraiitnrbmoien onirelpBerol Giiml Tapl tiySoveth def ot Ut s 2line
nucl eotl gr319 estuRa e prorhdter (Deloer, et Be ($983) Pgs bitl.ukuder SHhUSA 8thet-25);

see also "Useful proteins from recombinant bacteria" in Scientific American (1980) 242:74-

94: and promoter elements from yeast or other fungi such as the Gal 4 promoter, the ADC



nucl eic acids may hybridi ze. For hybrids of greater than 100 nucl eotides in
| ength, equations for calculating the nelting tenperature have been derived
(see Santwockio/ststb. , supra, 9.50-9.51). For hybri di zat iPGR/GsRAG/06418T t er
nucleic acids, i.e., oligonucleotides, the position of m smatches becones
nore inportant, and the |ength of the oligonucleotide determnes its
specificity (see Sanbrook, etal., supr Ly 11.7-1 1.8). Also included in the
present invention are plasmds including target nucleotide sequences which
encode target polypeptides conprising am no acid sequences which are at

| east ab@icohgiaiEhydreaenasal propotdreP@lsi(ghagehodiyesrol kinase) BoetEHeribe akplinenpr e
preferab ut 90% i dentical and nost preferably at | east about
95% i den{’ﬁ/o st g@g}on@geg% 96% 97% 98% 99% 100% to the reference

nucl eot i de anﬁcmm@ew@n@ is éefisien thescontrolpl, "fuRstiopallvSEseptiefmith” @~ 31) of the
present EI%'B | BReAMoe Br ?P@ra%@%éé@t@@ with" Wsﬁ%’d@ﬁgl d?)fraﬁslglltfﬁﬁrc@ﬁlﬁp” thm

Wnerelnt rameters the algorithmare selected to give the |argest
mat chb beseweléncqsne arcel yber FhPeseéléa“d@ﬁ@é@Cto“\‘M pelyee@se meéiqt%@wcmwwé

respect i g bH8HELEARCE RIYBRRES.g. PARMRADEILIBEN wwel tﬁddémm;ﬂ@e@(if id
sequences which are at |east about 70%sinlar, & rabI at | east about

80% si i FAMAINSHIANS) RBE ARHBNGVatransiated inigyd protanep éirmea NPTSAYYICES er abl y
at | east A%ﬁﬁ#&te9§%béﬂamy|hﬁkec{1% ABGI-198 YhatrHaihe ifén 0‘33%5 A& %asetilsids 6f0 t he

reference am no acid séquences of the present invention (e.g., any of SEQ

I D NOs: exprassjonrasntherpsometep ealatys o the Rﬁ@f‘@féf yighpuhtherPGl- '@émnm gorithm
wher gy n the pRIAIRLESHREstdH "@J(&eééxcsmm@aheané@.hs%? %sn tBéVr@orFrﬁﬂorlu fraest

mat ch bet ween the respectlve sequences over the entire length of the
respect i 9&nes efdoradrfthA seBNAntodecoREdayifes; T%éﬁlfﬂéﬁ RrAdYCiNg HRPTREHHBY | nvent i on.

Sequence,kidefitd thy célﬁi‘la%fféncttuen%a&bedmtt@h@&ph@ﬁ WeeharlNRioR BEhL eBkéRRIAG am no
acids of two sequences which are being conpared. Sequence simlarity refers

to both 8&MctA Ph‘t"‘c‘-"r?égeﬂf@t%@ﬁ SXREeSERA 'H@r§¥?d3§" i fopan petPIasSINiRiRAhi ch ar e

bei ng cogRAr£h ANAUELL HANA)Qr BEr6ERS ThelewseBsitw piodedttiissifinay Risodeegical |y
rel ated am no aci ds, Biochemcally related am no acids which share simlar

propé?t i @sbeaﬁiﬂprﬁﬁﬁﬁdb@y et changeabl e are di scussed above. The fol | owi ng

references regﬂitdhﬁ@"vbbl@r"&db‘ﬁﬁg&]e@@ﬂérhiﬂ'leﬁqliresd‘tﬂf‘mctbr'l inclodparehield (by., a
reference; BL Bi ol .

199
215: 403- a@aﬂ'@g KhicHA B Tl ac'd %%*é%')‘ gt o maet ol e ‘éifﬁﬂsf%%rée
etal ., ( &w@)\d mlbnallﬁnmmte e@@sﬁ;sibabf A4kne eAtdded ibylthe Bideic acd ahd/or ( 1997)

Nucl ei c A 89- 34 Z . 7). .

7 645- G5EPIBE Abfhe T qdtesd g afggltn %%%ﬂﬁ%%'“a‘%g‘rﬁ*ﬁ%}'iﬁf’e‘i@*ﬁﬁéncock,
J. M 2@t ahn autod&Bd)shOapliciting Apgeic aBidasich as 2 @irGarflasmid.l GNVENT SCORI NG
SYSTEMS: Da T

proteins. yhﬂ}fttiegg I[oéfn’sﬁ(r?rt(*)]?lJ & "?e% uenchtrgigﬁ%féfutgcém ch{%@%@el\ nThe

suppl . 3termli@ludeayinfroduestion of @pUCI@dEGISEﬂ‘;Od*m an api-iGre @, amed-23FRndind. |

VaShi NGt a0l PIAURED1 5 dthietiGE aft owaﬁtrdeﬁwr@fréb%e%ﬂﬂe%é%féa”t

rel ati onsfii ps as o oteln tence “an ruct
suppl . 3cell. Mhe.intBeiphed ferecet. Sequeise %@%@ed Néi@lpne"Blpdm.Stlce”RE%t regRiVASd.

hi ' S
V\as bggt % mt% iéﬁ%?f&%ﬁ%ﬁgf%beglggﬂs)f?_lrénrﬁd&/grl\d IS%I ?J,ansfgﬂﬂ%nltaﬁa(ﬁ’ ng%we P£ g’ées

Nat B Acahe DS&A or Rining9duaeg 16 2 198!l cAN £amA fom agyrsourcet iapluding ¢elsaf the ol |

Evol . TLST, 1990mi
Rl AcSdno gsils ordpbebhs e TRATeoR cell SR titBrontyan.S R tpasiast SRR 0% 1

hoad SomayBaAaEY DI bysHsS theAnamongihods yhigb je Smmonly kowi in

the art. For example, a plasmid of the invention can be used to transform a cell by the
30 caicium phosphate method, electroporation, the DEAE-dextran method or the liposome
method.
The term "host cell" includes any cell of any organism that is selected, modified,
transfected, transformed, grown, or used or manipulated in any way, for the production of a
substance by the cell, for example the expression or replication, by the cell, of a gene, a



Prob. 22:2022-2039; and Altschul, S.F. "Evaluating the statistical
significance of multiple distinct [ocal alignnments.” in Theoretical and
Conput at iwoabiossd1eds i n Genone Research (S. Suhai, ed. PCT(UB2@P641p7 1- 14,
Pl enum New York. Introns The present invention conprises pol ynucl eotides,
such as vectors (e.g., plasnmds), conprising a pronoter (e.g., human
cytomegal ovirus (CW) pronoter, di ateearly pronoter-regul atory
regi on of human cytonegal ovi rus) operaBTE;mEI inked with a b@-1gGintron that
conprises a beta-globin splice donor and an i nmunogl obulin splice acceptor,
whi ch pr BhbtaeANAsequenos atrrotatni awranieszyper dsisycdlis incadeGhinese hamstpovegene,
Such as SsIIBHR0BLRNKI Lo (HMPLEOSC QlorSP Lo Sidlg) T eIl SRATHGS 1O
t he pol ynucl'eotides of ft esent 1 nvention are’a art e present
i nvent i oRXBAd deds.di scussed her ein, it has been discovered that expression
of a gene suc oot er
is greatl |n'§:hrhe%33§ S'%g%nsltrﬁgtl(ﬁ}) nn%f%égé)wgi’c ¥ iarg Hh%fﬁ W |ntron
(bet & gl @%’vl faragh DpReenreded Mtgn t%ﬁ)ﬂ)@'wc@@é%t qu)exmpleewaﬁfsmethe Qﬁn%ﬁ
enbodi ne i W i i ream of
the tar ggéerég)‘g Féﬁl%g t%‘?ﬁ?{h&ﬂr (lésé]g%@y y&%f)r?%?a o% {ede}sn%hg gsi ng
expressi 6Woof a target gene conpri sing operably I|nk| ng the target gene to
the pronoter/jr I 1:hi ertLon. In
an enbodi rrentA 3%58@3?/'3%}6 t?‘(gr\r%(h d areb %@flef&%q r"(])ktrlemogr‘[&r%??dséﬂmaﬁhg%
bet a- gl ob@hlg§phﬁmecaul@abrghanbv¢lhef demsssqnlfrouetham@pmter thag gntpe iabsencelvé
f ol L‘ﬁ(g]_# %ﬁ&? tide sequence: ATTAATACGA CTCACTATAG CAATTGCACG TGIGGCCACA
R EREST CGAGACCGGG CCTTTGTCOG GCGCTCCCTT GGAGCCTACC
TAGACTCAGC C@E@I@EM»@GGEEF(B@@F\ dohigsihgisplice(dohoARCH DetAgGlobla] And=8plice
TTCGITTTCT CCACAGEC TTAA (SEQ ID NGO 3). The beta-globin
splice d¥ir6P °§F'fe§ (f’? UBQkrscored with a solid line and the i mmunogl obul i n
spl i ce acceptinmaniesnbodithesrs obthe thvehtidn, an lexoression toratrudtrcomprissdoBoraint of t he

e Bt e B PR SR B oRERe B TRETRIALE, o,
the it‘m*ru%)ogl obulin splice acpeptfr site i st ;:Ierl ved froman |1gG vari abl e
(S2Q 1D Nov o FBHE o BRch Syl BRaR G cefiEnd EMBHIER b b ™
conpr i sesuitgble GETANGET Tan S2ABSECABOERIrOGAGLAREGER! T FERHOEE W%@Ta‘nd

: T
ACoTCTT T MR Eps Rl GRS el S ™ se0 10
NO 3). plasmidogriotsuirisast niskcgls @ese Baculpvwstvieetars, aed ndesnaliah bdsteelis and
conpsd Si gkidae)! xgr@nﬁa&éddaeo%vé it callB it o FORREeHARbI& GRITBLIRL bidh! T on

construct Oﬁera assocl ated w t ene such as an mrunogl obul i n.

In an en@b@HReftordXB-hb andwaeHela, cellhand MiAbyralls and NSKdaglisi(Bersigan

anti - | GdroRudingmoaes Q,Qg,bh@ dell@kg). or heavy chain variable region, optionally
| i nked wi th an i nmunogl obul in constant region. In an enbodi nrent of the

i nvention, tHda$RehyRe§IssHire FPfe‘é%l'ﬂYeéﬁ'RiUBék'”éﬂﬁ'Qe any phsyerasappifigblen bel ow;
for exanphfkershowdfin tHeeard, Aldouraneiifidta RReepdM digtubdeahh MaRhiahe Mdlecular

25 Biology: A Laboratory Manual, Cold Spring Harbor Laboratory, NY (1989)). Useful
selectable markers for gene amplification in drug-resistant mammalian cells include DHFR
(MTX (methotrexate) resistance) (Alt et al., J. Biol. Chem. 253:1357 (1978); Wigler et al.,
Proc. Natl. Acad. Sci. USA 77:3567 (1980)); metallothionein (cadmium resistance) (Beach
et al., Proc Natl. Acad. Sci. USA 78:210 (1981)); CAD (N-(phosphonoacetyl)-l-aspartate

30 (PALA) resistance) (Wabhl et al., J. Biol. Chem. 254: 8679 (1979)); adenylate deaminase
(coformycin resistance) (Debatisse et al., Mol. Cell. Biol. 6:1776 (1986)); IMP 5'-
dehydrogenase (mycophenolic acid resistance) (Huberman et al., Proc. Natl. Acad. Sci.

USA 78:3151 (1981)) and other markers known in the art (as reviewed, for example, in
Kaufman et al., Meth. Enzymology 185:537-566 (1988)).



chains or any of the CDRs thereof. Dotted, underscored type encodes the

signal peptide. Solid underscored type encodes the CDRs. Plain type encodes

t he franmeworkiwesggions. | n an enbodi nent of the inventi oRCTIUS@00Q/06418DdY

chains are mature fragnments which | ack the signal peptide. In an enbodi nent

of the invention, non-processed i munogl obulin chains are expressed,

I ncl udi ng the signal peptide, secreted %ron1the host cell whereby the

si gnal peptide is processed and renoved to generate a nmature i nmunogl obulin

chain. Such conpositions and nethods of expression formpart of the present

i nvention Polmmzremlrué@tw@ra@atﬁmngatamnmupﬁﬁ@laf@nshgm rﬁgdig catigefo the

I mmunogl i f t thithyent i on

| mrunogl g La{aaﬁann%ﬁxeaﬁdedseéﬁgﬁt%@mh cBuPMeltardbt §dHRs RhES Aoyt

MBPSQLI Gﬂaemwmmemrwmwp iqpyestisereRisdinaiegrens thereof of

SPPLL] KT i MRS GRENGT T NGHEAS MO OB ULH06 RBBRT 1901
. ain

MVEFGLS\W/HRDIGRARLC W\?@S&@%@%’E R a50IXerSeeeiPR SERMRI RARRIGEAUSRAN AR SV

DTRGATYY, SEDMMSEMNLRABEMANEH PRMARETTNR S
19D12/ 15@%6@%%&& n- Q) %y %p ﬁ%%%n@( &%—s\&? L WV
P A S R Begnyen Wﬂf®a§qi%t@1%d "%ﬁe’ét fventipn) Ff“'té‘“?@ ﬁ°'§eda§"? GSSYA

g g g Ili \i‘ar@nhé" Breﬁh&f:n&&h%@@n@r@a&u’_l@ ibédbreﬁ}dijgﬁ{& brolienﬁh&e[be%nA ALEDY CH

(SEQ I D ”99‘? WM‘%"@%” the PV‘%EaiLC‘E”P?EmLatW W‘i?“ﬂcﬁorlég’é%%gﬁq pl_'ggr "85[‘)‘5‘4"#9@) S L

$ X iéog tEbyhd/méahs, Tnﬁe&t&r@l@e&dm&aﬁaﬁ‘mho bchMtth@n@hléwF?g@n@aB P E 'I& I\_/ | K
YY

C 1 0 S Bopeiien Ampoaadsyil sirjarpraperti 42 el oy eyt B Saah £ (1o

(SEQ | D plar/y@diyopHlis abhite &2idis Whith Fnaly be iMédhahgeaBlelindiude aSpag®ePgiGtamite,S G E

\F\; ATL sen%e cystevxe tk?e«%#e Ii\)ysl‘ha aéun§nth§tl!!1n§ a%pg'nl:agd Ejglrutfr‘nfa‘ aXndY CHCTK

nonpolar/hydrophobic amino acids which may be interchangeable include glycine, alanine,

15  valine, leucine, isoleucine, proline, tyrosine, phenylalanine, tryptophan and methionine;
acidic amino acids which may be interchangeable include aspartic acid and glutamic acid
and basic amino acids which may be interchangeable include histidine, lysine and arginine.
Conservative substitutions of an amino acid sequence refer to those wherein an amino acid
of one subtype (e.g., polar/hydrophilic) is replaced with another amino acid of the same

20  subtype; and, in an embodiment of the invention, wherein the conservatively substituted
polypeptide retains essentially the same level of biological activity.

The present invention includes plasmids including nucleic acids encoding target
genes as well as nucleic acids which hybridize thereto. In an embodiment of the invention,
the nucleic acids hybridize under low stringency conditions, more preferably under

25 moderate stringency conditions and most preferably under high stringency conditions. A
nucleic acid molecule is "hybridizable" to another nucleic acid molecule, such as a cDNA,
genomic DNA, or RNA, when a single stranded form of the nucleic acid molecule can
anneal to the other nucleic acid molecule under the appropriate conditions of temperature
and solution ionic strength (see Sambrook, et al., supra). The conditions of temperature

30 and ionic strength determine the "stringency” of the hybridization. Typical low stringency
hybridization conditions include, in an embodiment of the invention, 55°C, 5X SSC, 0.1%
SDS, 0.25% milk, and no formamide; or 30% formamide, 5X SSC, 0.5% SDS. Typical,
moderate stringency hybridization conditions are similar to the low stringency conditions
except the hybridization is carried out in 40% formamide, with 5X or 6X SSC. High



19D12/ 15H12 Li ght Chaln F (LCF) (SEQ ID NO 11) PS
PASRGE/ TQSPGTLSVSPGERA SC
L HWY\QI)QON/(]%&%QAPRLLI KYASQSLSGI PIBCIR/I]SZ®9@6484’GSGT
DFTLTI SRLEPEDFAVYYCHQHTGT KV E 19D12/15H12 heavy

chain-A (HCA) (SEQ ID NO 12) Met GQu Phe Gy Leu Ser Trp Val Phe Leu Val

Ala lie Leu Lys Ay Val An Cys Gu VaIWGIn Leu Val Gn Ser Ay Ay Ay Leu
Val Lys Pro Gy Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Ser Phe Ala Met His Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Gu Trp H e Ser

Val H e A8poamy hxbedizatipn goaditions argslmrlgartoAb\asﬂmperswrcove\momw@(canythé\rg Phe Thr

Al
(|_3|4 3 22[) @ ?nd&%ﬁo@i&hdﬂ@s@’écﬁééﬂ in i@#f Yr{anjgi?éj 5296}6]&% Cf_‘aﬂd %%Exo@lg %b? ASS
val Trp @hgher F?"me\yamﬁ?r(emﬁ? |59‘f‘ﬁr6%| 656% 6@& ﬁ@‘iﬁmﬂeﬁémzinm@awl 8% n-B
( HCB) (SEQhWWCI &ﬁ’a O%’EM@&JCIP A ﬁyﬁn&?&%loﬁ‘?%guTr(egtﬁé@gePtW%nlu@%c\é%L Ala He

M
T

—wm

QL IGfLLLWV
R A

Leu L r¥ Val e,%{ eu Val d@n
Pro )}a'SéPmE’@T Yy E@‘HPQSE‘PS @y@oqghadagead@gpn@g,stpn@enmpf Pﬁe Ser Ser Phe
Al a MB'[ Hy&IdTiaﬂoN&hlsvﬁé&h@ Betﬁle@n Eééés@ré/ péé‘s‘fbl@' ‘Vh %rléte-rétﬁng#)%%y ?@ﬁr IV?L lSlare

Asp Thr A Th r Ser Val
Arg As[) : }lﬂ"}a/?‘ rﬂp@e i %%%Denéﬁoww 'E@ihQWeNBF'eMﬁ'dS@ﬁdEWW@M a Gu Asp

Thr Al a ¥Yehpiésenthyion, Gafadewéll khdwdlun GleyarbSThdhr8atdy the Behred of sMifaripe Val Trp
Gy Gn | Thr Val Ser Ser See international application

Thr Thr V
publ i cat ?8%0'9835 beAMEBD YL NEHIRAYES SEfsness thesluaher dbgielrpeency Uﬂﬁ’@dﬂ%‘e"ﬂe whi ch
s i neor posleit eddBaTgingbinyize, SFRMGDRI i rdater 1AM | GBA0LIe0REES iAGeHgih, chai n

MELGLSW E VES
PG?SLRLS&%&#%% M&%%Eﬁﬁv' %W%@WWW SafRIgel of al.
SL YL QUNSE@AELT 50- 9 BCAKES r Ry ENAAES Y MEVEMOMEIGTEMTE\EBis( E&Q)ugaqugDoénsiéG tl?éS:EQ -
CDR- H1: 15).2
NG 16) DRIk A (oA PRAR S G BT O M8 S0 e
I\/DI\/RVPA@@@‘MDQ&/\LS%B@R@CIW (see Sambrook, et al., supra, 11.7-11.8).
Al QL PSSLS \/| ( PKLLI Y SLESGVPS GSGIDFTLTI
sS Lch?EDFATW %E%E%'%Wﬂ S ?&@%rﬁg{?‘ﬁﬁg SSVLA ( SEQ
| D NO. 18gquences which encode target polypeptides comprising amino acid sequences which are

at least about 70% identical, preferably at least about 80% identical, more preferably at

least about 90% identical and most preferably at least about 95% identical (e.g., 95%, 96%,

97%, 98%, 99%, 100%) to the reference nucleotide and amino acid sequences (e.g., any of

20  SEQID NOs: 6-31) of the present invention when the comparison is performed by a BLAST
algorithm wherein the parameters of the algorithm are selected to give the largest match
between the respective sequences over the entire length of the respective reference
sequences. Polypeptides comprising amino acid sequences which are at least about 70%
similar, preferably at least about 80% similar, more preferably at least about 90% similar

25  and most preferably at least about 95% similar (e.g., 95%, 96%, 97%, 98%, 99%, 100%) to
the reference amino acid sequences of the present invention (e.g., any of SEQ ID NOs: 6-
31) when the comparison is performed with a BLAST algorithm wherein the parameters of
the algorithm are selected to give the largest match between the respective sequences over
the entire length of the respective reference sequences, are also included in the present

30 invention.

Sequence identity refers to exact matches between the nucleotides or amino acids
of two sequences which are being compared. Sequence similarity refers to both exact
matches between the amino acids of two polypeptides which are being compared in
addition to matches between nonidentical, biochemically related amino acids.



2C6 CDR-L2: DASSLES (SEQ ID NGO 20) 2C6 CDR-L3: QQFNSYPYT (SEQ I D NO 21)
9H2 Heavy chain NMDWIV\R

LFLVAAAT GRBISQMASIEGAEVKKPGASVKVSCKASGYTFTSYVMAVWRQAPGRC XS MAENG JTI or S
QKFQGRVTI TRDTSAS TVYMELSSLRSEDTAVYYCARGGVPVAGPGYFYY GVDVWEQGTTVTVSS (SEQ | D
NO 22) 9H2 CDR-H 1: GYTFTSYVWH (SEQ ID NO 23) 9H2 CDR- H2:

W NAGNGNTKYSQKFQG (SEQ I D NO 24) 9H2 %R H3: GAWVAGPGYFYYYGWDV( SEQ | D NO
25) 9H2 Light chain METPAQLLFLLLLW.PDT

El VLTQSPGTLSLSPGERATL SCRASQSVSRSYI AW QKPGQAPRLLI YGASSRATG PDRFSGSGSGTDFTLT

| S RLEPEBRAherTCap\reBER/ oGty FhiCRBHSEGImi I NG epii)s @Hmaire L1 :

RASQSVS EENE;]G oCDR-L2: GASSRAT (SEQ ID NO 28) 9H2
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region # 1.0 B@qfaécpmeg referencasSemrtingQraBish S SlgoThSGEHFE FSSINYARNKYREDY
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WEDSYYYYYG MDWNGQGI TV TVSS (SEQ D NO 30 Li ght al n 1 munogl obul’i n

vari abl eGisbglonets/. i(1§9%)é\éﬂ§@ﬁ&9ﬂ9F CYise =g Z)SEE%V@R SR TGRS RNDL GWQQ

KPGKAPKRE, %M%GH@W 4H’SBEs%ﬁ§4G§¢ T&%TL(%&%LNLQP&&DE&J&MSS IS BYRaEh:
GQGTKLEI KR (SEQ | D @é nmbodi nment s the invention include those

wher ei n €A% %’%Iﬂﬁﬂ" nerge fes. i)ﬁ‘é%‘ﬁ?’@)w?%@ﬂuﬂgs ehab (K9 &oMmY - | gG

i ntron coRshl VEl4PEs; #inkodik DIEG: O (mmdoh?;m ?1%9}1 mehn@@b?bgl 'E for ]
or erein eavy C ain

xaml & o Ry BN SN s PEYed5 b 0I5, oo ons el ebiing Sbe oL B
alngsﬁl‘m d?btamm"dﬁ{xfgéseafmr@r@rﬁlrsedglagﬁéddésmwémw(dsm) vl 5P&pl. 3!1 m%bat ed and
Pl Ght. chRRST oS die” sisdne et bEmes) ves ERHED S0 BIHEORAICS: SREHIAN THe oc
plhgs m Ci e/_nrﬁmdg:gamtbrdereem?g ?ﬁanmatnmgqfs "angmlééntn@h F&Stelrméqu.dhmggwil LE:RL?:IggV1
? 1 GCA ARk pro 'P?mjfﬁgﬁ‘ M@&M##M MAhEEFACAC 61
AATTTTTEAGINOA MASHIATan, ACT ABSAGAG. Aqn@wmmnmgmwrsi\WMﬁ WAL, %%i
T CRTAREL SRR AR 3

GT TCTAT TRZ1 TNAACSCAGUSANGAE FCARAL AANTS) TAIBGIA EATIT B 2R0\GD; AMAGNRIENTG 30%

GGGT TITITT
TCATC&%@@EE{%‘@?@%%ﬂ%ﬁz@mﬁ@%‘éﬁ%ﬁéﬁ%ﬁ
CACCACT GIR/.COGAITOINT NACATELASTAGC S POGRETCB7 ANTIRCAGCSt ANCAPT ABA. 481
ATCAGTAGE o TAPSHSATITHR; SATARTRONS AETAITARG Thel SARFIIARR ST A MTfpre

20  distinct local alignments." in Theoretical and Computational Methods in Genome Research
(S. Suhai, ed.), (1997) pp. 1-14, Plenum, New York.

Introns
The present invention comprises polynucleotides, such as vectors (e.g., plasmids),
25 comprising a promoter (e.g., human cytomegalovirus (CMV) promoter, e.g., immediate-
early promoter-regulatory region of human cytomegalovirus) operably linked with a BGI-IgG
intron that comprises a beta-globin splice donor and an immunoglobulin splice acceptor,
which promoter/intron combination is operably linked with a target gene, such as an
immunoglobulin. Methods of expressing such target genes using the polynucleotides of the
30 present invention are also part of the present invention. As is discussed herein, it has been
discovered that expression of a gene such as an anti-IGF1R immunoglobulin, from a human
CMV promoter is greatly increased when the CMV promoter is linked with a BGI-IgG intron
(beta-globin splice donor/lg. splice acceptor).



541 TCTGTAGGTA GTTTGTCCAA TTATGTCACA CCACAGAAGT AAGGTTCCTT CACAAAGATC 601
GATCTAAAGC CAGCAAAAGT CCCATGGTCT TATAAAAATG CATAGCTTTA GGAGGGGAGC 661
AGAGAACTTVEOANAMEASTIETT CCTGTTAGIC TTTCTTCTCG TAGACTTCAA ACTIATAGDG1321
GATGCCTTTT TCCTCCTGGA CCTCAGAGAG GACGCCTGGEG TATTCTGGGA GAAGTTTATA 781
TTTCCCCAAA TCAATTTCTG GGAAAAACGT GTCACTTTCA AATTCCTGCA TGATCCTTGT 841
CACAAAGAGT CTGAGGTGGC CTGGTTGATT cmcxagggrc TGGTAAACAG AACTGCCTCC 901
GACTATCCAA ACCATGTCTA CTTTACTTGC CAATT TGTTCAATAA GTCTTAAGGC 961
ATCATCCAAA CTTTTGGCAA GAAAATGAGC TCCTCGTGGT GGTTCTTTGA GITCTCTACT 1021
GAGAACTATA TTZAEXGTOE, QENEMMRAER: T CONETOYET I M ¢eamampiarindiGn ACTREGETIS1 08 1
GALTCT 1141

Trecaacrie TR R ik ARl bt e o el 1570

CCCCAT ATERpraa@nAt ACaBe LIEEGATRUAING PPEAR T GG OtheASOAT IR eTIGUIAGCGEG 12 61
CATAMAAT i R FAGH o A RHARCA.BEGR T APRLERIRO0C AAATOGCACC 1321
CCTGA CCCCCCCCCC AAGCTCAGAT CTGAGCTTGG TCCCTATGGT GAGTCCGITC 1381
CCCTAITGTG ATGAT Ambodinsataiita ven oAtk S deG ATROAZIAG I ngAha PaleTiebin 44 1

aooeacoreleCRRE Nl LT e dtend d ey R R R A e o

CGAGCGGAGA CAERTEEHS CANCATRCACA T AACAC ACAKIS CAGSTERATEEATAGGACTGI T 1621
GCAAGI TTAC TCAAAHAATC cABACICTIAr TTATEAT GEFAGECTT AGKTAMGCCATTTACATA 1681

AGA\TTTGGAT AAALTEGCALA cOANCARAK L TAAMT AGAAG AT 6AAKIETCAGATCAGAA 1741

TAC TT TAAGAACAGT 1801

TTGT CCAA W&% W@ %% T AAAGGCTATT 1861
CATAATAACT CABECORM™IA: 83T The bepAde A TRAKEEPTO SHETT AGRISAr ¢SOt CT enigdineg2 1
GrAdr TATAAT 1981

CATGTAC% %@?@ﬁcﬁi@'} SRR téc&"%cT ];&%Jmﬂ%%@ﬁ hwwc 2041
TA&TG@@@@?@WMH@MM@@M@WWM@W@W@%WG 2101
CTGI. AACC%UGQJ&&Q@@%A&W %TMI@TJ C4l siT eNﬁM Ak Ahh AR Ghe 2161
TTGGTCTGTA GATGTAAGGT CCCCT cccn) CCTG TCTCCTATTT 2221
Tmmmm@wwowm'@ﬁﬁm@ﬁ@Wﬁmmm@ﬁw 2281
CCTGTTCTd&mpusin GIric TITCTATECRC AGIC GSEATH NECBAACTTCT 2341
GAATTTGAGT TAGT. A GATA ATGATTCATT_ TCTTAACATA GTAACTAATA 2401
ATCTACCTAT TABATEREpdmenkieiiaeimanio hemaTeGnteRGeRRABEATTCTTATTT 2461
CTATTTCTGA AGRAGAAAAT TEGAEERGEET EGRAAGAGEA TAGTTEECEGE-GETCCTTGCC 2521
TCAGGAGGAA CIEE%@II&I&Q%&U%J&%%W@%&J&E | FACA-GRMAGREEIAT 2581
T GAGTC AAGGGTGA CTTCCCCC AATAGCCCCA 2641
GCAG A@‘:"?Aﬁ*@éﬁ% TZ\%?F?T@A%CAE?&@&?%A?%TGTCTTTG TCTGATGGGC 2701
TCATCCGTRUCIENREGGAGA0 (BSENOBTNOT3IT GGTGGGAAA CAACCCCTTG GCTGCTTCTC 2761
CCCTAGGTGT AGGACACTCT CGGGAGTTCA ACCATTTCTG CCCAAGCTCA GATCTGAGCT 2821
TTAATGCGGT AGITTATCAC AGTTAAATTG CTAACGCAGT CAGGCACCGT GTATGAAATC 2881
TAACAATGCG CTCATCGTCA TCCTCGGCAC IS@IOagROIINSATGCTGTAG GCATAGGCTT 2941

SELIAIORR e S S kA A

25 plasmids) comprising a promoter/intron construct operably associated with a target gene

SIU

such as an immunogiobulin. In an embodiment of the invention, the immunoglobulin
comprises an anti-lGF1R immunoglobulin light or heavy chain variable region, optionally
linked with an immunoglobulin constant region.
In an embodiment of the invention, the immunoglobulin chain encodes any of

30 those set forth below; for example, any of the following immunoglobulin light or heavy
chains or any of the CDRs thereof. Dotted, underscored type encodes the signal peptide.
Solid underscored type encodes the CDRs. Plain type encodes the framework regions. In
an embodiment of the invention, the antibody chains are mature fragments which lack the
signal peptide. In an embodiment of the invention, non-processed immunoglobulin chains

35 are expressed, including the signal peptide, secreted from the host cell whereby the signal



3061 TCGTTCGGCT GCGGCGAGCG GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG 3121
AATCAGGGGA TAACGCAGGA AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC 3181
GTAAAAAGOTOQEOGFIEECTG GCGTTTTTCC ATAGGCTCCG CCCCCCTGAC @AGTAT@AGA13241
AAAATCGACG CTCAAGTCAG AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT 3301
TTCCCCCTGG AAGCTCCCTC GTGCGCTCTC CTGTTCCGAC CCTGCCGCTT ACCGGATACC 33 61
TGTCCGCCTT TCTCCCTTCG GGAAGCGTGG CGCTTICTCA TAGCTCACGC TGTAGGTATC 3421
TCAGTTCGGT GTAGGTCGTT CGCTCCAAGC T GT GCACGAACCC CCCGTTCAGC3481
CCGACCGCTG CGCCTTATCC GGTAACTATC GTCTTGAGIC CAACCCGGTA AGACACGACT 3541
TATCGCCASDGSEARSASOS! ATT GRINAd GmETatA@IAEURENEAGeTAIUIBTRENCEYES 3601

CTACAGA TTTGGTA 3661
T oeT R s e e b e ot e T oA, 3751
AACAAACCAC CGCRagEvtideT emprinpany phiheTatowinadaraat Renymogeiutinaninoacy g 1

GGAgé.é %@g G&@ggmnﬂ{gqmees GTCTGACGCT CAGTGGAACG 3841
AAAACTCA GGGAi o @E-Tl TTGGICATGA GATTATCAAA AAGGATCTTC ACCTAGATCC 3901
TTTTAAATIIR 12AGKCAAght GhamiSE@AR NESBAAAGTAT ATATGAGTAA ACTTGGTCTG 3961
ACAGT TAGEA s O E AddAS r AGTCASEOAGS v ETAT CTGAGE o SAFETIGE 6T TTTCGT TCAT 4021

CCATAGTTGC,. CTGACTCOCE ¢ ACGA: <TTACCATCTG 4081
Gl% %%% WL%%M&EY%MGM TTATCAGCAA 4141
TAAACCAGECEREECGGAAGG GOOGAGCGCA GAAGTGGTCC TGCAACTTTA TCCGCCTCCA 4201
TCCAGTCTAT TAATTGTTGC CGGGAAGCTA GAGTAAGTAG TTCGCCAGTT AATAGTTTGC 4261
T CACG CTCGTCGTTT GGTATGGCTT 4321
MTTM@%%VW é?g?ﬂcme ATCCCCCATG TTGTGCAAAA 4381
AAGCGGT TGS CTCETPOGGT 00 POCEAT G P T ST A CARS F TR TS PFGCAGTGTTAT 4441
CACTCATG&E: FAFCOGAGTA v STGRATAAT e CT TACT SR EATCOOATBrGTAAGATGCT 4501
TTTCTGTG%M%%%% AC. TCAACCAAGT CATTCTGAGA ATAGTGTATG CGGOGACCGA 4561
GTTGCTCT CA ACACGGGATA ATACCGOGCC ACATAGCAGA ACTTTAAAAG 4621
TGCTCATCAT TGGAAAACGT TCTTCGGGGC GAAAACTCTC AAGGATCTTA CCGCTGTTGA 4681
GATCGAGTTSR GNEFRAAC %t é@'ﬁ@'@@@ (SEAABTNTE) TTCAGCATCT TTTACTTTCA 4741
CCAGCGTTTC TGGGTGA GGAA GGCAAAATGC CGCAAAAAAG GGAATAAGGG 4801

CGACACGCGAA ATGITGAATA CT CATACT CT TCCTTTTTCA ATATTATTGA AGCATTTATC 4861
AGGGTTATTG TCTCATGAGG GGATACATAT 1 TTEAAT GIAT tTTAGAAAAAT AAACAAATAG 4921

GGGTTCCGCG CACATTTCCC CGAAAAGTGC CACCTGACGT CTAAGAAACC ATTATTATCA 4981
TGACATTAAC CTATAAMBMAT AGGCETATCAT CEAGETCCETT PTCETCTTCAA ‘GAATTETCTA 5041
GA GTTTAAACCG TGAGETACCG: ATESTACGGGEC sCAGATATACG (CGETGACATT 5101
GATTATTGAC TAGTTATTAA TAGTAATCAA TTACGGGGTC ATTAGTTCAT AGCCCATATA 5161
TGGAGTTCCG CGTTAGATAA CTFTAGGGTAAY ATGGCTCECC TG&CTE;AGCG 'ccCaAACGGACT 5221
TT GACGTCAATA ATGAGGTATG TTC(C?AT CETTCC 5281
ATT CA ATGGETCEAC-TATTTACESTS AAA GC%CA CTTGGCA A CATCAAGTGT 5341
ATCATATGCC AAGTACGECG CGTAFTGACGL TCAATGAGGG sTAAATEGCCC KBC@TG@CATT 5401
COCITTAC CATGSTONTS CCOT T e A AR AT TAGOUETTTO Saol
TCGCIATTAC CATGTGATG CGGT TTG 5521
ACTCACGGGG ATTTECAAGT xCTECAECCCA T TGACGTCAA TGGGAGTTTG TTTTGGCACC 5581
AAAATCAACG GGACTTTCCA AAATGTCGTA ACAACTCCGC CCCATTGACG CAAATGGGCG

19D12/15H12 Light Chain-D (LCD) (SEQ ID NO: 9)

35 M s P _S$.9Q. L I ¢ F L L L W _V P _A_S
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5641 GTAGGCGTGT ACGGTGGGAG GTCTATATAA GCAGAGCTCT CTGGCTAACT AGAGAACCCA 57
01 CTGCTTACTG GCTTATCGAA ATTAATACGA CTCACTATAG CAATTGCACG TGTGGCCACA 5761
GGTAAGT TTWOAANBOFGAGGT CGAGACCGEG CCTTTGTCCG GCGCTCCCTT ECAGSINACRIS82 1
TAGACTCAGC CGGCTCTCCA CGCTTTGCCT GACCCTGCTT GCTCAACTCT ACGTCTTTGT 5881
TTCGTTTTCT GITCCTTTCT CTCCACAGGC TTAAGCTTGG TACCGAGCTC GGATCCACTA 5941
GTCCAGTGTG GTGGAATTCG CCCTTATGGA GTTT G AGCTGGGTTT TCCTTGITGC 6001
TATATTAAAA GGTGTCCAGT GTGAGGTTCA GCT G TCTGGGGGAG GCTTGGTAAA 6061
GCCTGEEGEGG TCCCTGAGAC TCTCCTGTGC AGCCTCTGGA TTCACCTTCA GTAGCTTTGC 6121
TATGCACTGG GTTCGCCAGG CTCCAGGAAA AGGTCTGGAG TGGATATCAG TTATTGATAC 6181
TCGTGGTG@DWM@Q CASNGE (SRAGBME ) TTCACCATCT CCAGAGACAA 6241
TGCCAAGAAC TCCTTGTATC TTCAAA CAGCCTGAGA GCCGAGGACA CTGCTGTGTA 63 01
TTACTGTGCA AGACTGGGGA ACTTCTACTA CGGTATGGAC GTCTGGGGECC AAGGGACCAC 63 61
GGTCACCGTC TCCTEAGT Te CCACGAAGS; CCEATOCGET C 1 TTECCRCTEG LCAGCCECCTC 6421
CAAGABCACC TCTGEGEECA CAGCEECCET GECCTECCTG GTCAAGGACT "ACTTCCCCGA 6481
ACCGGTGACG GTGTEGFEGK ACTCAGGEGCT CCT GACCAGC “GEEGTHECATA CCFTCECGEC 6541
TGTCCTACAG TCCTEAGEAG: TGTAGTCLCT s CAGCAGCGT G sGTGACOGTEC LCECCAGCAG 6601
CTT CC CAGACCTACA TCTGCAACGT GAATCACAAG CCCAGCAACA CCAAGGTGGA 6661
CAA GTT GAGCECARAT' CTTGPGACAAK AACTCACACA *TGBECCACCET '\GCECABCACC 6721
TGAACTCCTG GGGGEAGOGT; CAGTGTTECT s CTd CGCCGCA hAAACCEAAGG ACACCGTCAT 67 81
GATCTCCCGG ACCCCTGAGG TCACATGCGT GGTGGTGGAC GTGAGCCACG AAGACCCTGA 6841
GGTCAAGTTC AACTEGTACG TEGAEGGEEGT: GRAGGTGEAT *FAAFGCEAAGA TTARAGECGCG 6901
GGAGGAGCAG TACAACAGCA, CGTAGCGEGT  GGT CAGCGTC ; CTGACEGTEC TGGACGAGGA 6961
CTGGCTGAAT GGCAAGGAGT ACAAGTGCAA GGTCTCCAAC AAAGCCCTCC CAGCCCCCAT 7021
CGAGAAAACC ATCTECARAG CEAAAGGECAX GCCCCGAGAA CCACAGGTGT ACACCCTGCC 7081
CCCATCCCGG GATGAGCTGA CCAAGAACCA GGTCAGCCTG ACCTGCCTGG TCAAAGGCTT 7141
CTATCCCAGC. GACA GGAGTGGGA . GAGCAATGGG CAGCCGGAGA ACAACTACAA 72 01
mcc%%&gbt%&%% &@'C&d&&%@ﬁ%@?@ﬁ@ CTCTACAGCA AGCTCACCGT 72 61
GGACAAGAGC AGGTGGCAGC AGGGGAACGT CTTCTCATGC TCCGTGATGC ATGAGGCTCT 7321
GCACAACCAC TACACGCAGH AGAGGCTETCr CG GRCTGCGLGGT AAATGAA sTCGATEATTC 73 81
TAGATACGGG TCCGGAGGAT CCAGATCCCC CTCGCTTTCT TGCTGICCAA TTTCTATTAA 7441
AGGTIECTTT GITCECTAAG TCCAACTACT' AMACTGGEGG ATATTATGAA 'GEECCTTGAGT501
CATCTGGATT CTGCETAATA AAAAACATTTs ATd THCARTGsCAATGATGTA STTEAAATTAT 7561
TTCTGAATAT TTTACTAAAA AGGGAATGTG GGAGGTCAGT GCATTTAAAA CATAAAGAAA 7621
TGAAGAGGEGG GATCTGTEGA CAAGETCTAG AGAGETCACG CGTTGATCAT 'GTACABGCCG 7681
GCCAXGCTTT CGACTAGCT T GECAGGCCAG AAATGCGECCrGHGH TTI T (SCEEGECGEG 7741
GGTGTTTGGEC AGCCACAGAC GCCCGGTGIT CGTGTCGCGC CAGTACATGC GGTCCATGCC 7801
CAGGCCATCC AAAAACCATGE GETCTGTETG CTCACGTCEAGER TCETGRACET FGAGCCEACGC 7861
AACGCCCAAA ATAATAACCG CGACGAAGCA, TAAAGCATTC  COGATEEGEG ACGCCGTCCC 7921
TAAGRCACGG GGCCAGTGGEC TATGGCAGGG CCTGCCGCCC CGACGTTGRC TGCGAGCCCT 7981
GGGCCTTCAC CCGAACTTGE GBGGTGEEGT* GERGAAAAGG AAGAAACGCG GGCGTATTGG 8041
CCCCAATGGG GTCTCGGTGG GGTATCGACA GAGTGCCAGC CCTGGGACCG AACCCCGCGT 8101

concorraP e ReRy TR TRER TR IR 2ooorcoood ATCTocoAT

40 Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Lys Gly Val

Gln Cys Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Lys Pro Gly

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe

45
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Ile Ser
Val Tle Asp Thr Arg Gly Ala Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg
50 Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Leu Gly Asn

Phe Tyr Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr val Thr Val Ser

55

Ser



8221 CCGGACGAGT GCTGGGGCGT CGGTTTCCAC TATCGGCGAG TACTTCTACA CAGCCATCGG 82
81 TCCAGACGGEC CGCGCTTCTG CGGEGCGATTT GTGTACGCCC GACAGTCCCG GCTCCGGATC 8341
GGACGATTGROCIMGASICGA CCCTGCGCCC AAGCTGCATC ATCGAAATTG CCEHIS20Wa0A4187.01
AGCTCTGATA GAGTTGGTCA AGACCAATGC GGAGCATATA CGCCCGGAGC CGCGGCGATC 84 61
CTGCAAGCTC CGGATGCCTC CGCTCGAAGT AGCGCGTCTG CTGCTCCATA CAAGCCAACC 8521
ACGGCCTCCA GAAGAAGATG TTGGCGACCT CGTéEg?GGA ATCCCCGAAC ATCGCCTCGC 8581
TCCAGTCAAT GACCGCTGIT ATGCGGCCAT TGT CAG GACATTGTTG GAGCCGAAAT 8641
CCGCGTGCAC GAGGTGCCGG ACTTCGGEEC AGTCCTCGGC CCAAAGCATC AGCTCATCGA 8701
GAGCCTGCgP tXtahidman ychaxaBUiCB) (RE@IANOAA3NGTTTGCCAG TGATACACAT 87 61
GGGGATCAGC AATCGCGCAT ATGAAATCAC GCCATGTAGT GTATTGACCG ATTCCTTGCG 8821
GICCGAATGG  COCEAACKICEn (LI CGEC TS of AMMGAEGEI 2 CEATICALC, (CATGGATGG 8881
CCT C CGGOCTGCAGA ACAGCGEECA GITCEGTTTC AGGCAGGTCT TGCAACGTGA 8941
CA GTGC ACGEEREEAG "APECAATACE TEARTETET C ' TGRRT TCCE CCEATETCAA 9001
GCACTTCCGG AAT GEEEAGL GRERHECEAT 6, CAAAGTGLCG ATAMMCATAA CGATGLITGT 9061
AGAAACCATC GGCGCAGCTA TTTACCCGCA GGACATATCC ACGCCCTCCT ACATCGAAGC 9121
T CG AGATICHTCE (e TCERAGA CEPERATEAGY SFOCERAGAEG ETHFEEAACT 9181
TTTCGATCAG AAAGITT CGICG AGAGRCET 6 aC@CéT S G@IQlémJTJEQATA C;EQATT gggi
A
GGTGTTCGAG GCCA@@@C@GT%A@@?M?SM@C@M@WGW]@G@@G@@CCC 9361
CGACTECATC TCCGILGTICR AAT TEEGEEAM T GACAAGACG, CTEEEREEEG L THGTLGI CAT 9421
CATAGAACTA AAGACATGCA AATATATTTC TTCCGGGGAC ACCGCCAGCA AACGCGAGCA 9481
R ACRICTEET ARCE  GATT CACTACTTTCCGAKGAATT 9541
GGAGCCAATC AAT'EQI’TGCG GAGAACTGTG AATGCGCAAA CCAACCCTTG GCAGAACATA 9601

COTACETCTT ORI HIc G APRIR AR AR, WA 071

TGGCCACAS Ut Is@CESe d;MHIEEAS Trivarpbf#tad 6eXele by iSfEcéeAT As eaiedCTCTC 97 81
TAGAGCTTGI CGACAGATCC CCCTCTTCAT TTCTTTATGI TTTAAATGCA CTGACCTCCC 9841
ACATTCCCTT TTTAGTAAAA TATTCAGAAA TAATTTAAAT ACATCATTGC AATGAAAATA 9901
AATGTTTTZC6 heaWG3MEA ATCCAGATGC TCAAGGCCCT TCATAATATC CCCCAGITTA 9961
GTAGT TG ] IAFTANAAACCAACCTT TAATAGAAAT TGGACAGCAA GAAAGCGAGG 10021
%FC@\—LTCCTCC%KG;GGCCCCTTCT CCCTCTAACA CTCTCCCCTG TTGAAGCTCT
TTGTCACGES "CEREET CRES "EEC AT GRS MEACTT e Wﬁ%&ﬁ*ﬁ%ﬁ%ﬁ%l
CGT AGT CTSQ LOMNRGACASS vCIDASEALEYTEOTGAGCEETvET RS GCNO: TECTTGCTGT 102 01
CCTGCTCTGI GACACTCTCC TGGGAGITAC CCGATTGGAG GGCGTTATCC ACCTTCCACT 10261
GITACTTTGGEC CTCTCTGGEGA TAGAAGITAT TCAGCAGGECA CACAACAGAG GCAGITCCAG 10321
ATTTCAACTGS CDEARICAGATF nCRREGHAAGEA NIGABIBACAGA TGGTGCAGCC ACTGTACGTIT 103 81
TGATCT ! T ACGACTACTC TGATGACAGT 10441
AATACA% W%%%%&W GAGGGTGAAA TCTGTCCCAG 10501
ATCCACT L5 RURFABCCRAVRECOEGAVISEQNOAGCGFIPA CTGGGATGCA TACTTGATGA 10561
GAAGCCTTGG AGCCTGACCT GGTTTCTGCT GGTACCAGIG TAAGCTACTA CCAATGCTCT 10621
GACTGECCCG GCAGGAGAGG GTGECTCTCT CGCCTGGAGA CACAGACAGG GTACCTGEEC 10681
TCTGAGT CA5 CigbdaaifiCA CCCCTGGAGG CTGGAACCCA GAGCAGCAGA AACCCAATGA

MDMRVPAQLLGLLLLWLPGARC

ATIQLTQSPSSLSASVGDRVTITCRASQGISSVLAWYQQKPGKAPKLLIYDASSLESGVPSRFSGSGSGTDFTLTISS

35 LQPEDFATYYCQQFNSYPYTFGQGTKLEIK (SEQ ID NO: 18)

2C6 CDR-L1: rasgarssvia (SEQ ID NO: 19)

2C6 CDR-L2: passres (SEQ ID NO: 20)

2C6 CDR-L3: gornsypyT (SEQ ID NO: 21)
40

9H2 Heavy chain
MDWTWRILFLVAAATGAHS




10741 GTTGTGATGG CGACATGTTA AACGCTAGAA TTCTTAAGCC TGTGGAGAGA AAGGAACAGA
10801 AAACGAAACA AAGACGTAGA GTTGAGCAAG CAGGGTCAGG CAAAGCGTGG AGAGCCGGCT
10861 GAGVGPABERAGCSCTCCAAG GGAGCGCCGG ACAAAGGCCC GGTCTEGRTS2MGAGITTTAA
10921 ACTTACCTGT GGCCACACGT GCAATTGCTA TAGTGAGICG TATTAATTTC GATAAGCCAG 109
81 TAAGCAGTGG GTTCTCTAGT TAGCCAGAGA GCTCTGCTTA TATAGACCTC CCACCGTACA 11041
CGCCTACCGC CCATTTGCGT CAATGGGGCG GAGITGITAC GACATTTTGG AAAGTCCCGT 11101
TGATTTTGGT GCCAAAACAA ACTCCCATTG ACGTCAATGG GGTGGAGACT TGGAAATCCC 11161
CGTGAGTCAA ACCGCTATCC ACGCCCATTG ATGTACTGCC AAAACCGCAT CACCATGGTA 11221
AT AGCGATER LG RAT KEETR VB ST TEL S YRR ST X AR SRS TR AT R EEFERTCTAE " 112 81
TGGGCAT vEGATITAGESFT O GACSTVCAATISEGE0NCAEACTTGEC 113 41
ATATGATACA CTTGATGTAC TGCCAAGTGG GCAGTTTACC GTAAATACTC CACCCATTGA 11401
CGTCAATGGA AAGTCCCTAT TGGCGTTACT ATGGGAACAT ACGTCATTAT TGACGTCAAT 11461
GGGCGGREHH2 CORMBEGEEEE STGAGRBERBONGAZECATTTA COGTAAGTTA TGTAACGCGGL1521

T ATG AACTAA ATTACTATTA ATAACTAGTC 11581
AATAA% @%@W &%@%&é TAACTAGTCG GACCGCCGCG 11641
GACTAGT Q092 COBGACES GFECTCEAAG(SHA BRATCE8) TCCAGACATG ATAAGATACA 117 01
TTGATGAGTIT TGGACAAACC ACAACTAGAA TGCAGTGAAA AAAATGCTTT ATTTGTGAAA 117 61
TTTGTGATGC TATTGCTTTA TTTGTAACCA TTATAAGCTG CAATAAACAA GTTAACAACA 11821
ACAATTGCO2 Light ERAMTG TTTCAGGTTC AGGGGGAGGT GTGGGAGGTT TTTTAAAGCA 11881
AGTAAAA% SGGTATGGCTG ATTATGATCT CTAGTCAAG (SEQ | D NO 35) pAl GL
FRL CAAATATTC CTTATTAACC CCTTTACAAA TTAAAAAGCT
AAA A@&YL@%SPﬂWW@W?W%&@E&H%%W%@%T%&&S
AAGAAAAAAG p 2 vACSLATESE PR cGAKTATAASECGTIATBEETA CTTATAAAGG TTACAGAATA
TTTTTCCATA 181 ATTTTCTTGT ATAGCAGTGC AGCTTTTTCC TTTGTGGTGT AAATAGCAAA
GCAAGCAAGA 241 GTTCTATTAC TAAACACAGC ATGACTCAAA AAACTTAGCA ATTCTGAAGG
AAAGTCCTIKR BUR-ICEEECETETALOTHQQ GTE 2N TTTTTGGA GGAGTAGAAT GTTGAGAGTC
AGCAGTA TCAT T TTCTTCTGAG CAAAACAGGT TTTCCTCATT

C@%ﬁ’?ﬁ EiA &ﬁ@@?ﬁ@%@c AGTTCCATAG GTTGGAATCT AAAATACACA
AACA;PE'TA@HZ%B 3 CAGRAGTT(SEAADANATZY) TACACTTAAA AATTTTATAT TTACCTTAGA
GCTTTAAATC 541 TCTGTAGGTA GTTTGTCCAA TTATGTCACA CCACAGAAGT AAGGTTCCTT
CACAAAGATC 601 GATCTAAAGC CAGCAAAAGT CCCATGGTCT TATAAAAATG CATAGCTTTA
wma@awmy@m@sﬁmﬁew@rmawammﬁdce TAGACTTCAA

GAAGTTTATA T S SRR AT Cr e COAAMRAT GHACTITOA. ARFYGET COA

TGATCCT TGIVISRE TCACARKBAGT YCTEAGERBERT CTCETFERETF (G CEEY YECIBSRARACAG
AA% %8%,5@51' CAA ACCATGICTA CTTTACTTGC CAATTCCGGT TGITCAATAA

A CTTTTGGCAA GAAAATGAGC TCCTCGTGGT GGITCTTTGA
GITCTCTACT 1021 GAGAACTATA TTAATTCTGI CCTTTAAAGG TCGATTCTTC TCAGGAATGG

AGAACCAG@F R Tﬂ;%%%"ﬂ enbECTTCCACT GAAGAGGTTG
TGGTCATT hi%41nTTGGAA AC TT@A@%% GI;%(%"A(IBCCA(XBGT AGGTCTCCGT
TCTTGCCARTOMEREP] SECRRANTART YT ¥ EXXE&C!

TCECACCE i rsasese TEFTLTISSL QPEDFATYYC LQHNSYPCSF GQGTKLEIKR (SEQ ID NO:

25 31);

Embodiments of the invention include those wherein the polynucleotide (e.g.,
plasmid) includes a promoter/BGl-IgG intron construct operably linked to more than one
immunoglobulin, for example, a combination of any of those set forth herein (e.g., heavy
chain Ig. # 1.0 and light chain Ig. #1.0; or LCC and HCA; or LCF and HCA, or LCC and

30 HCB).

Plasmids
The present invention provides, in part, isolated plasmids which exhibit high levels of
expression of anti-IGF1R heavy and light chains. These plasmids are pAlG1FRLCb2V1




1261 GATAAAATCC TACCAGCCTT CACGCTAGGA TTGCCGTCAA GTTTGGCGCG AAATCGCAGC 1321
CCTGAGCTGT CCCCCCCCCC AAGCTCAGAT CTGAGCTTGG TCCCTATGGT GAGTCCGITC 1381
CGCTCTTGMBOATBAIRSSIECA GACAAGAAAG AGACAATACA AGACAAACAC COAATRAGIA@11741
AAATAGAGAC AAGGGTCACT TATCCGAGGG TCCCTGTTCG GECGCCAGCT GCCGCAGTCG 1501
GCCGACCTGA GGGTCGCCGG GGTCTGUGGG GGRGACCCTCT GGAAAGTGAA GGATAAGTGA 1561
CGAGCGGAGA CGGGATGGCG AACAGACACA AACACACAAG AGGTGAATGT TAGGACTGIT 1621
GCAAGTTTAC TCAAAAAATC AGCACTCTTT TATATETTGG TTTACATAAG CATTTACATA 1681
AGATTTGGAT AAATTCCAAA AGAACATAGG AAAATAGAAC ACTCAGAGCT CAGATCAGAA 1741
CCTTTGATAT! iNGAEBLAGTV EATHSAAEGNICTTETEC ROACireqt CEPESHI T oTaiBGodicABTIuting 1
TTGTAA AGGCTATT 1861
AT AT aat R R A R A P R AR e B T e 1001
CCTCCTTGGT ATGGAAAATC TTTCCCCAAA AGTGCATTCC TGTTCCTAGA TAAATATAAT 1981
CATGWACé%@GﬁFﬁ[§$§6TG TCGTCTTTTT CTTCTTGAGA CAACATACAC CAAGGAGGTC 2041
TAGCTCT TTCA CGAAAAGGGA GGGATCTATA TAACACTTTA TAGCCATTGA 2101
CTGTAACCCA CC;ATCCCAA TTTAég?twgg%ICTTCCTGW ATATGGTAAG GGGGCATCTG 2161
TTGGTCTGTA GATGTAREGT, CCLLTATAA gxiﬁfﬁﬂjg§§£2§§§%§%£ ATTT 2221
TGACAAAAAC AGT Grhidriah GaihAck Tavnicdore bt iGed G g&%é%%§¥ TGCA 2281
CCTGJITCTTC AAH$@W@EW$‘@W@@EWEHKEWWT@¢ATTTW@GWA??@E@WW@ﬁEQTAACTTCT 23 41
GAATTTGAGT AANAKT CTPAR 2401
ATCTACCTAT E&GAIEéE%é:¥%£&£§§§%;é£@ﬁ52E§§%§§g A 2461
CTATTTCTGA A@GA@AAAA?‘@@Wﬁ@ﬁﬂiﬁﬁmi@ﬁﬁA@ﬁ@@WCA@W@@EEWGWw@@W@@TTGCC 2521
TCAGGAGGAA @%gggg%%%g"-' AT AT "T‘?gggggéﬁégggél 2581
TAAAAGAGTC G 2641
GGCAAAGCAG A@Cﬁﬁm@@@m;m@n&a@mmmxmﬂmymamwm@mﬁoiﬁammﬁ@ﬂﬁngﬁm@msmTGGGC 27 01
TCATCCGTTT ¥ 27 61
CCCTASGIGT 2821
2881
2941
3001
3061
3121
3181
3241
‘ Gﬁ%xyvr%%%%x@@%ﬁﬁﬁ%ﬁﬁﬁ$ﬁﬂﬂ@%@?ﬂ€@ﬁ@@0@T33o1
LI E@E&?@%ﬁﬁéﬁéﬁ&%ﬁ%&@@@%ﬁs ACCILATACC 33 61
TGTCCGCCTT:E@H@@@ﬁ%@@ CEANGOCTEG.COET TAGTCAT AGCTCACCRTFGIAGGTATC 3421
TCAGJTCGGT CRTCOTT SOCTCCARGE TOSECTET ST CERCEAACOCECEBETCAGC 3481
COGA G { AT A AACTAT  GIC] TG G CARGE G AL AGACACGACT 3541
TATCGOCACT GECAGEAGLE @ﬁﬁ&%ﬁ@#&ﬂkﬂﬂaﬁfﬁkﬁﬁﬁﬁh AGCCEAGEIATccGTAGECGGTG 3601
CTACAGAGIT ‘CTTERACTES TERBCETAACT-AC T ACANTEARCRAGPATTTGGTA 3661
TCTGECTCT T GIAGGLA &?A@ﬁm T G A CT A GRIECGECA 3721
AACAAACCAC DECTEETAGE GETEGTE T Tt FTOCAACCEACEAGAT cAGBEGCAGAA 3781
AAAAAGGATC TEARGANTAT CCTTFFEA TCTC TP RC TACGHG GTET GACECT T CASTIGGAACG

2221 TGACAAAAAC ACTCTTTTTT CCCTTTTTTA CTTCTAGGCC TGTGGTCAAT AGTCCTTGCA
2281 CCTGTTCTTC AATTGAGGTT GAGCGTCTCT TTCTATTTTC TATTCCCATT TCTAACTTCT
45 2341 GAATTTGAGT AAAAATAGTA CTAAAAGATA ATGATTCATT TCTTAACATA GTAACTAATA
2401 ATCTACCTAT TGGATTGGTC TTATTGGTAA AAATATAATT TTTAGCAAGC ATTCTTATIT
2461 CTATTTCTGA AGGACAAAAT CGATGCGGCT TGTAAGAGGA AGTTGGCTGT GGTCCTTGCC
2521 TCAGGAGGAA GGTCGAGTTC TCCGAATTGT TTAGATTGTA ATCTTGCACA GAAGAGCTAT
2581 TAAAAGAGTC AAGGGTGAGA GCCCTGCGAG CACGAACCGC AACTTCCCCC AATAGCCCCA
50 2641 GGCAAAGCAG AGCTATGCCA AGTTTGCAGC AGAGAATGAA TATGTCTTTG TCTGATGGGC
2701 TCATCCGTITT GTGCGCAGAC GGGTCGTCCT TGGTGGGAAA CAACCCCTTG GCTGCTTCTC
2761 CCCTAGGTGT AGGACACTCT CGGGAGTTCA ACCATTTCTG CCCAAGCTCA GATCTGAGCT
2821 TTAATGCGGT AGTTTATCAC AGTTAAATTG CTAACGCAGT CAGGCACCGT GTATGAAATC
2881 TAACAATGCG CTCATCGTCA TCCTCGGCAC CGTCACCCTG GATGCTGTAG GCATAGGCTT
55 2941 GGTTATGCCG GTACTGCCGG GCCTCTTGCG GGATATCGTC CATTCCGACA GCATCGCCAG
3001 TCACTATGGC GTGCTGCTAG CGCTCTTCCG CTTCCTCGCT CACTGACTCG CTGCGCTCGG
3061 TCGTTCGGCT GCGGCGAGCG GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG
3121 AATCAGGGGA TAACGCAGGA AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC
3181 GTAAAAAGGC CGCGTTGCTG GCGTTTTTCC ATAGGCTCCG CCCCCCTGAC GAGCATCACA
60 3241 AAAATCGACG CTCAAGTCAG AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT
3301 TTCCCCCTGG AAGCTCCCTC GTGCGCTCTC CTGTTCCGAC CCTGCCGCTT ACCGGATACC
3361 TGTCCGCCTIT TCTCCCTTCG GGAAGCGTGG CGCTTTCTCA TAGCTCACGC TGTAGGTATC
3421 TCAGTTCGGT GTAGGTCGTT CGCTCCAAGC TGGGCTGTGT GCACGAACCC CCCGTTCAGC




3841 AAAACTCACG TTAAGGGATT TTGGICATGA GATTATCAAA AAGGATCTTC ACCTAGATCC 3901
TTTTAAATTA AAAATGAAGT TTTAAATCAA TCTAAAGTAT ATATGAGTAA ACTTGGICTG 3961
ACAGT TACOROAIBOFIAMATC AGTGAGSCAC CTATCTCAGC GATCTGICTA PCTASINGAG414021
CCATAGITGC CTGACTCCCC GICGTGTAGA TAACTACGAT ACGGGAGGEEC TTACCATCTG 4081
GCCCCAGIGC TGCAATGATA CCGCGAGACC CACGCTCACC GGCTCCAGAT TTATCAGCAA 4141
TAAACCAGCC AGCCGGAAGG GCCGAGCGCA GAAGTLIGTCC TGCAACTTTA TCCGCCTCCA 42 01
TCCAGTCTAT TAATTGITGC CGGGAAGCTA GAGTAAGTAG TTCGCCAGIT AATAGITTGC 42 61
GCAACGITGI TGCCATTGCT ACAGGCATCG TGGIGICACG CTCGICGITT GGTATGGCTT 4321

CATTCAGCTC KL N 4381
RAGDGOTTAG (UL TEER SETe %%géﬁg@%%%%%%
CACTCATGGT 3EATGERAGRA @T@KFMWAPWFW@G@@@@@A‘FC@A@FWTGCT 4501
TTTCRGTGAC “TEGFEASTAC TCIACIOASET T NeNex CCGA 4561
GTTGCTCTTG 3 T ACOHS A TEAAAAG 4621
TGCTCATCAT 35 GCAMAMNGEh PETT @ﬁl&@ﬁ@@aM@@m@sﬁmT@@@@mﬁm 4681

GATCLAGTTC ‘GATGTANECT AETCEBTCCA TTCA 4741
CCAGCGTTTC ;f AAGGG 4801
CGACACGGAA ATGREGAATA @W@@m@ﬂwr@cow&mmmm@@mﬁmc 4861
AGGGTTATTG “FOTCATEARS WFA@AFA@WWAGF 6 H TAG 4921
GGGk 4981
TGACATTAAC CTATAAMAAT 5041
GAGGCGOGCT 5101
AGATGCGCCG 5161

TGGIFN GCCC AT CACAG AR ﬁﬁmﬁi@@méfﬁﬁ%mq‘ér mé\ﬁﬂﬁ"@'r EI'CG@@&@KGGT GA 5221

OTGTo0C0S [AACARATAT ATTHhTGH G PR %W%‘?% 52 81

CAGCCGTCTTG 4b6AT T A %@EECCGAG 5401
GTCCGHCTTCG CAT ATTAAGS CARBEEATTECTEAGCGA 5461
CCOGCTTAAC HEDSTCHIC Wmmm%w&mm 5521
CCTGAACTCA A2 THHoCAEAAG AR TR T GA TG A AR ﬁGk%C@AfB@@TCTCC 5581
GACCT GATGC ASCTCHROEES URCERAGRRCFEFEETECTCFCT TSFNGGAGGG 5641

GATATG ?Em AT AT AR ATGTT 5701

TATCGGCACT (XA A ECEE AT T@@&CTWATTC 57 61
AGCGAGAGCC SFIGA@@T CATCT B COTCCATATC- ST CAUGTITAGEAKEACCTG 5821

OCTHOACDG ; : ' W@%@W@%M TEELRTOGCT 5881

oK Sk k& dokdo GAIRE QMMMME%GT CAA 5941
TACACTACAT 'FTGIT @Q‘WW@@@D@TWTFWWCEG@‘%W@T AATREACTGGECAA 6001

ACTGTGATGG ACTAT %@“MQW%@@WTW@T 6061

TGCGREGAGG AT edallo Chor KA TEGs CHEAACAAT 6121
GICCTGACGG ﬁ@AAﬂ'C@EMK@ CATAACAGIC GICA TTGACT CCEACEEATSACGATET TCCGG 6181

GATTCCCAAT RARRATEE @@ﬁi@g‘? @ﬁ‘j@m&% 6241
CAGCAGACGC %ﬁ% & .eﬁ'%w %% L CCGG 63 01
GCGTATATGC FCCB0ATTGE G@W@@@IAW@AWWWTTTC

6181 TCGTGGTGCC ACATACTATG CAGACTCCGT GAAGGGCCGA TTCACCATCT CCAGAGACAA
6241 TGCCAAGAAC TCCTTGTATC TTCAAATGAA CAGCCTGAGA GCCGAGGACA CTGCTGTGTA
6301 TTACTGTGCA AGACTGGGGA ACTTCTACTA CGGTATGGAC GTCTGGGGCC AAGGGACCAC
6361 GGTCACCGTC TCCTCAGCTT CCACCAAGGG CCCATCGGIC TTCCCCCTGG CACCCTCCTC
50 6421 CAAGAGCACC TCTGGGGGCA CAGCGGCCCT GGGCTGCCTG GTCAAGGACT ACTTCCCCGA
6481 ACCGGTGACG GTGTCGTGGA ACTCAGGCGC CCTGACCAGC GGCGTGCACA CCTTCCCGGC
6541 TGTCCTACAG TCCTCAGGAC TCTACTCCCT CAGCAGCGTG GTGACCGTGC CCTCCAGCAG
6601 CTTGGGCACC CAGACCTACA TCTGCAACGT GAATCACAAG CCCAGCAACA CCAAGGTGGA
6661 CAAGAAAGTT GAGCCCAAAT CTTGTGACAA AACTCACACA TGCCCACCGT GCCCAGCACC
55 6721 TGAACTCCTG GGGGGACCGT CAGTCTTCCT CTTCCCCCCA AAACCCAAGG ACACCCTCAT
6781 GATCTCCCGG ACCCCTGAGG TCACATGCGT GGTGGTGGAC GTGAGCCACG AAGACCCTGA
6841 GGTCAAGTTC AACTGGTACG TGGACGGCGT GGAGGTGCAT AATGCCAAGA CAAAGCCGCG
6901 GGAGGAGCAG TACAACAGCA CGTACCGTGT GGTCAGCGTC CTCACCGTCC TGCACCAGGA
6961 CTGGCTCAAT GGCAAGGAGT ACAAGTGCAA GGTCTCCAAC AAAGCCCTCC CAGCCCCCAT
60 7021 CGAGAAAACC ATCTCCAAAG CCAAAGGGCA GCCCCGAGAA CCACAGGTGT ACACCCTGCC
7081 CCCATCCCGG GATGAGCTGA CCAAGAACCA GGTCAGCCTG ACCTGCCTGG TCAAAGGCTT
7141 CTATCCCAGC GACATCGCCG TGGAGTGGGA GAGCAATGGG CAGCCGGAGA ACAACTACAA
7201 GACCACGCCT CCCGTGCTGG ACTCCGACGG CTCCTTCTTC CTCTACAGCA AGCTCACCGT
7261 GGACAAGAGC AGGTGGCAGC AGGGGAACGT CTTCTCATGC TCCGTGATGC ATGAGGCTCT
65 7321 GCACAACCAC TACACGCAGA AGAGCCTCTC CCTGTCTCCG GGTAAATGAA TCGATGATTC
7381 TAGATACGGE TCCGGAGGAT CCAGATCCCC CTCGCTTTCT TGCTGTCCAA TTTCTATTAA
7441 AGGTTCCTTT GTTCCCTAAG TCCAACTACT AAACTGGGGG ATATTATGAA GGGCCTTGAG




63 61 GATGATGCAG CTTGGEGECGCA GGGTCGATGC GACGCAATCG TCCGATCCGG AGCCGGEGACT
6421 GICGGEGCGTA CACAAATCGC CCGCAGAAGC GCGGECCGICT GGACCGATGG CTGTGTAGAA 6481
GTACTCCCOBOANTAGREAAA CCGACGCCCC AGCACTCGIC CGGATCGGGA BATHESBB%AG 16541

GCTAACTGAA ACACGGAAGG AGACAATACC GGAAGGAACC CGCGCTATGA CGGCAATAAA 6601
AAGACAGAAT AAAACGCACG GGTGTTGGGT CGTTTGITCA TAAACGCGGG GTTCGGTCCC 6661
AGGGCTGGCA CTCTGTCGAT ACCCCACCGA GA TTG GGGCCAATAC GCCCGCGITT 6721
CTTCCTTTTC CCCACCCCAC CCCCCAAGTT GG CCCAGGGCTC GCAGCCAACG 6781
TOGGGGCEEC AGBOCCTGCC ATAGCCACTG GOOOCGTGOG TTAGGGACGS GGTOOCCCAT 6841
i 6901
6961
ACCGCGCGGA TTTETEIEGT SSCrA Fe TTACES 7081
' GATCA 7081
AOCDGTCAE HETCTAGAR: 1 s Wﬁm T %mnm el
TGCACTGACC "BECGACAETE @@deéEA@TGGQMA‘EAﬂéT@C@MEFMTTGCWMCATCA 72 01
TT TGAA BATABATGIT TTTTATTACSS CAGAATEEAL %ﬁ% c%ffCATAA 72 61
AT GAG h ETAGTAGLE. CACTTAGE AMGAAG GGACA7321
GCAAGAAAGC GACGHIGEATE: I@%IW@W@%@E@T@WTWTC@@A@FCATTT 7381
ACCCGGAGAC BECCACACEL, TCTTETECETT % %%%T%%mc 7441
GRATGAG BAACGTICE Eﬁﬁiﬁéﬁ%&i@@%ﬁé@i@ A 7501
GAGGAAGAAG GACRIGHIEE AGTUCAGOAE: (BEGACGLETG GTETIGFAGICFGFTCTCOGG 7561
CTGCCCATTG @FCTCCEACT %AWWTW GGCA 7621
GGTCAGGCTG RECTRGITER TERICAGCIE: e CCTG 7681
TGGTACTCCG £3eCTEoE St m@mdgboca@mmﬂmeawm@@e@c@mmm 7741

TTTGITGGAG HCCFACCHRET @QCA@«'FWWG"?%& CGGI 7801
GAGGAOGETC ROCHCACHET é@c@@sﬁi@@ﬁﬁc@ﬁﬁ%@@mﬁﬁ T OO T TGTETTOOC 7861
ATTATGCACC dls CCA: I EAACES HrACCTFEAGEGTIccBACERGBT GGCT 7921

CACEECACC W@CA&Q@NF@ WWW@T%FW%W TGGG 7981

TTTTCo000G CEACTCT L CEUEARAT. TCRLTEL TS G BaGTCG 8041

GCATGTGIGA T'ﬁa'zﬁ(@ﬁ@; AACATTEGIGr CHECAACTEER o2 d EGHEECACCTTeT@EIGT TGCT 8101
TGTGA mmmm ABATICTAGSTCACTEEGFECCC TAAGCT UG ASSCACGGT 8161

CACCAOGCTG GFEARHET ARG RC TR e TR A A CAGCEGA GCAC 8221

A *eeam e AGETIEEACGATCACEGECABE cEETTGIEaECGATAGTAGTCCTT 82 81

GACCAGGCAG CCCAGBS00G ETETCEE0EC AGACGTGUTE T TUABISRCE GIEECACEEG 8341
of 8401
ACh AT T A T T GEACAG T AMTAGAEAG CAGTETCCTC 8461

GGCTCTCAGG GFGRTEATTT: GAAGATACAACGEAGTFCTTGOCOATTET T OFEBAGATOGT 8521

A AL B AT AIEAL T LGATAT 8581
s AACECAGTEG A

 BAGCAANCEATEAGTEBAAGGT 8641
GAATCCAGAG GCT GEACAGE A@A@F@Tﬁm@c}&mc

ACACTCCACT, T AT ATACEAACMGARRACCA 87 61
CCCA 87 61

GCTCAGOCCA; %%%Z O %@m

GIACEAACCT 13’%@@@@@@ W@M@W@A@C GCANKCARSNGACCGEAGAGI TG 8881

£ocfACTALShCACHEEEAGCCTCG 8821
AR GCAGS A R A A o PR ARCL L CARGGAG

10321 ATTTCAACTG CTCATCAGAT GGCGGGAAGA TGAAGACAGA TGGTGCAGCC ACTGTACGTT
10381 TGATCTCCAC CTTGGTCCCT TGGCCGAAAG TGTGAGGTAA ACGACTACTC TGATGACAGT
50 10441 AATACACTGC GAAATCTTCA GGCTCCAGTC TACTGATGGT GAGGGTGAAA TCTGTCCCAG
10501 ATCCACTGCC ACTGAACCTA TCGGGGATCC CTGAGAGGGA CTGGGATGCA TACTTGATGA
10561 GAAGCCTTGG AGCCTGACCT GGTTTCTGCT GGTACCAGTG TAAGCTACTA CCAATGCTCT
10621 GACTGGCCCG GCAGGAGAGG GTGGCTCTCT CGCCTGGAGA CACAGACAGG GTACCTGGGC
10681 TCTGAGTCAG CACBATTTCA CCCCTGGAGG CTGGAACCCA GAGCAGCAGA AACCCAATGA
55 10741 GTTGTGATGG CGACATGTTA AACGCTAGAA TTCTTAAGCC TGTGGAGAGA AAGGAACAGA
10801 AAACGAAACA AAGACGTAGA GTTGAGCAAG CAGGGTCAGG CAAAGCGTGG AGAGCCGGCT
10861 GAGTCTAGGT AGGCTCCAAG GGAGCGCCGG ACAAAGGCCC GGTCTCGACC TGAGCTTTAA
10921 ACTTACCTGT GGCCACACGT GCAATTGCTA TAGTGAGTCG TATTAATTTC GATAAGCCAG
10981 TAAGCAGTGG GTTCTCTAGT TAGCCAGAGA GCTCTGCTTA TATAGACCTC CCACCGTACA
60 11041 CGCCTACCGC CCATTTGCGT CAATGGGGCG GAGTTGTTAC GACATTTTGG AAAGTCCCGT
11101 TGATTTTGGT GCCAAAACAA ACTCCCATTG ACGTCAATGG GGTGGAGACT TGGAAATCCC
11161 CGTGAGTCAA ACCGCTATCC ACGCCCATTG ATGTACTGCC AAAACCGCAT CACCATGGTA
11221 ATAGCGATGA CTAATACGTA GATGTACTGC CAAGTAGGAA AGTCCCATAA GGTCATGTAC
11281 TGGGCATAAT GCCAGGCGGG CCATTTACCG TCATTGACGT CAATAGGGGG CGTACTTGGC
65 11341 ATATGATACA CTTGATGTAC TGCCAAGTGG GCAGTTTACC GTAAATACTC CACCCATTGA
11401 CGTCAATGGA AAGTCCCTAT TGGCGTTACT ATGGGAACAT ACGTCATTAT TGACGTCAAT
11461 GGGCGGGGGT COTTGGGCGG TCAGCCAGGC GGGCCATTTA CCGTAAGTTA TGTAACGCGG




8941 CGCCGGACAA AGGECCCGGIC TCGACCTGAG CTTTAAACTT ACCTGIGGCC ACACGTGCAA

TTGCTATAGT GAGTCGTATT AATTTCGATA AGCCAGTAAG CAGTGGGITC TCTAGITAGC

9001
9061

CAGAGAGCC™MO RPBEUIFSSHATA GACCTCCCAC CGTACACGCC TACCGCCCAT PTEISI@ANG419121

GGGGCGGAGT TGTTACGACA TTTTGGAAAG TCCCGITGAT TTTGGTGCCA AAACAAACTC
CCATTGACGT CAATGGGGTG GAGACTTGGA AATCCCCGTG AGTCAAACCG CTATCCACGC
CCATTGATGT ACTGCCAAAA CCGCATCACC ATGGTAATAG CGATGACTAA TACGTAGATG
TACTGCCAAG TAGGAAAGTC CCATAAGGIC ATGTACTTGGG CATAATGCCA GGCGGGCCAT
TTACCGTCAT TGACGTCAAT AGGGGGCGTA CTTGGCATAT GATACACTTG ATGTACTGCC
AAGT GGGCAG! TP 1T TSR m

GTTACTATGG, GAACATAGEE :
CCAGGCGGGC GAT TTACEET mmwmm@wm@m@mmwm
AATGAQ:CCCGIFMTWTW CTATTRATART AT A

CTGGCCCGTA T GATCEGTAGE
@%r TOGCGATTAA TTAATCGOGA TGGOCACATA TGGAGCTCTC
TAGAGCT CGACAGA?CC CCCTCTTCAT TTCTTTATGT TTTAAATGCA CTGACCTCCC
ACATIECCIAIGTERACBAYAA TATTCAGAAA TAATTTAAAT ACATCATTGC AATGAAAATA
AATGITTTIT ATTAGOCAGA ATCCAGATGC TCAAGGOCCT TCATAATATC CCCCAGTTTA
GTAGTTGGAC TTAGBGAAGA AASBAACCTT:TAATACAAATAT COAACT
R t;rf%.&%ﬁnj

GGGATCTGGA TECTETELHA! CTIA
TTGTGACGEG QGEAGLEAGK ol
CGTAGTCTGC TITGETGAGT W@@CTCB@T@A@@ECGIW@W@@TGCTGT
CCTGCTCTGT %;C%@r@rfé@ %@g AT - FCCACT
GTACTTTGGC GICHCHGEEA A 1 EAGGAGSRA LA [TCCAG
ATTTERAACTG G CAKGAGATT @@@@@%A@%c?@%@«@&@&ﬁ@@f@@@@TM@ﬁACGTT
TGATCTCCAC CITCSFUCER W@fﬁ%ﬁ%ﬁﬁgﬁ CrA CAGT

AATACACTGC GRARTGTHER Qb helAGEesrh CCCAG

ATCCACTGCC ACT GAACETA T@&MT@@@@A@&%@@G@EMA@W‘EGATGA
GAAGRTTTGG ACCCTEACER CBTTTCP %@%ﬁc iﬁ@fﬁ@r

GACTGGCOCG GLARAGRES CHALIGT Gl é%@?&

TCTGAGTCAG GACAATTTGA WWM&@@G@WTAWAT@

GIT T CRI

AAA
GAGTCTAGGT ﬁ@I%H&%ENMﬁ Gﬁﬁ&ﬁﬁfiﬁﬁh fMVVMﬁ@&@@Gﬁﬁﬂﬁﬁ&%ﬁ%]ﬁdHENQ@TTTAA

ACTTACCTGT GECCACAEBT

CGCCTACCGC {aGATAAT &G

TGATTTTGGT
CGTGAGTCAA A&

ATAGGEATGAjGEAA&AﬁﬁﬁﬁwﬁﬁﬁﬁﬂxﬂIih

GAGTECAT ATTTARTFIST CAGATARGCCAG

TAAGRGTCG F] (TG, %ﬁﬁ@%@%ﬁ@fﬁﬁéﬁﬁf&ﬁ ATAGACLT L CIALSGTACA

GAGE TGICFAG c&ACATTRETCE AMMEGECCCGT

T‘@GTGQR?

O COTEEAGACT
AT ALT G MMCLLLAL

GﬁA&E@@m@@Hﬁiﬁ%ﬂﬂ¥¥d&ﬁﬂﬁﬁTGTAC

TGGGCATAAT GECACCECHEGS CEATTTACEG A FEAT TGREGT

CGTCAATGGA AAGHEkEaAdT -
GGGCEBCEGT G@WT@@@@Q@7ﬂ9ﬂ%¥¥%¥%ﬁ@%ﬂﬂﬂﬁﬁ$?ﬂﬂ€08¥

GAGTCTTTCA CGAAAAGGGA GGGATCTATA TAACACTTTA TAGCCATTGA
CCTATCCCAA TTTAAGTCAT ATCTTCCTGT ATATGGTAAG GGGGCATCTG

2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181

50

55

60

65

TAGCTCTGGC
CTGTAACCCA
TTGGTCTGTA
TGACAAAAAC
CCTGTTCTTC
GAATTTGAGT
ATCTACCTAT
CTATTTCTGA
TCAGGAGGAA
TAAAAGAGTC
GGCAAAGCAG
TCATCCGTTT
CCCTAGGTGT
TTAATGCGGT
TAACAATGCG
GGTTATGCCG
TCACTATGGC
TCGTTCGGCT
AATCAGGGGA
GTAAAAAGGC

ETEEAARATCCC
TGGTA

9181
9241
93 01
93 61
9421
9481
9541
9601
9661
9721
97 81
9841
9901
9961
GG 10021
10081
10141
102 01
10261
10321
10381
10441
10501
105 61
CT 10621
GGEC 10681
10741
10801
108 61
10921
10981
11041
11101
11161
11221
112 81

CARTACCECE2CEIACTTGCC11341

TTGA 11401

ATATGATACA LFTGRIGIAC, Wﬁ%@ﬁﬁ@Gﬁmm

A AACATr c ACETTCARIATAREAGT CAAT 11461
GPARCGECGEG

GATGTAAGGT CCCCTATAAG TCCCTGGTTG

CCACCACCTG

TCTCCTATTT

ACTCTTTTTT CCCTTTTTTA CTTCTAGGCC TGTGGTCAAT AGTCCTTGCA

AATTGAGGTT GAGCGTCTCT TTCTATTTTC

TATTCCCATT

TCTAACTTCT

AAAAATAGTA CTAAAAGATA ATGATTCATT TCTTAACATA GTAACTAATA

TGGATTGGTC TTATTGGTAA AAATATAATT

TTTAGCAAGC

ATTCTTATTT

AGGACAAAAT CCATGCGGCT TGTAAGAGGA AGTTGGCTGT GGTCCTTGCC
GGTCGAGTTC TCCGAATTGT TTAGATTGTA ATCTTGCACA GAAGAGCTAT
AAGGGTGAGA GCCCTGCGAG CACGAACCGC AACTTCCCCC AATAGCCCCA

AGCTATGCCA AGTTTGCAGC AGAGAATGAA
GTGCGCAGAC GGGTCGTCCT TGGTGGGAAA
AGGACACTCT CGGGAGTTCA ACCATTTCTG
AGTTTATCAC AGITAAATTG CTAACGCAGT
CTCATCGTCA TCCTCGGCAC CGTCACCCTG
GTACTGCCGG GCCTCTTGCG GGATATCGTC
GTGCTGCTAG CGCTCITCCG CTTCCTCGCT
GCGGCGAGCG GTATCAGCTC ACTCAAAGGC
TAACGCAGGA AAGAACATGT GAGCAAAAGG
CGCGTTGCTG GCCTTTTTCC ATAGGCTCCG

TATGTCTTTG
CAACCCCTTG
CCCAAGCTCA
CAGGCACCGT
GATGCTGTAG
CATTCCGACA
CACTGACTCG
GGTAATACGG
CCAGCAAAAG
CCCCCCTGAC

TCTGATGGGC
GCTGCTTCTC
GATCTGAGCT
GTATGAAATC
GCATAGGCTT
GCATCGCCAG
CTGCGCTCGG
TTATCCACAG
GCCAGGAACC
GAGCATCACA

3241 AAAATCGACG CTCAAGTCAG AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT



11521 AACTCCATAT ATGGEGCTATG AACTAATGAC CCCGTAATTG ATTACTATTA ATAACTAGIC
11581 AATAATCAAT GTCAACGCGT ATATCTGGCC CGTACATCG TAACTAGICG GACCGCCGCG
11641 GAGVORIBOGSIGECECCACCG GTGCTCGAAG CTTGGATCGA TCCAGRCATS20MPAMBATACA 117
01 TTGATGAGIT TGGACAAACC ACAACTAGAA TGCAGTGAAA AAAATCCTTT ATTTGIGAAA 11761
TTTGITGATGC TATTGCTTTA TTTGTAACCA TTATAAGCTG CAATAAACAA GITAACAACA 11821
ACAATTGCAT TCATTTTATG TTTCAGGITC Al GGI GTGGGAGGTT TTTTAAAGCA 11881
AGTAAAACCT CTACAAATGT GGTATGGCTG ATTATGATCT CTAGICAAG (SEQ ID NO 36) The
present i nven]tll 8n fcqfré her pr ow%gg gq!cnﬁfs%rtq_ i soI at ed pI asm ds whi ch
exhibit hig a crqac Adhd lig
chai ns. Onegfg i % (E@ Gaégigi%@%gg i CGCTTT@E@&@E@ i K pl asmi d
is set fort h48b)€€|?@WCGci'tG W@TA@A@M@M@%ﬁﬂ@I@G@KA&'m&@&@m' iTACAA
ATTAARAAGC TAAAGISTACAT GCIRCRANT C?@AWA@FT&W@WA@&@&G@CT CTATGC
CTGTGIGGAG TAAGANAARA; éﬁﬁ@ﬁr&ﬁﬁﬁx o TALIATAG AT ATEL L ACTTATAMG
GT TACAGAAT ABT RITMELALC T8itcdAdC Taﬁ@TﬁTTﬁETm@E@Cw&deb(tdA@\L| | | GT GGIG
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TCATAECACGCT GECGT-EEECA ACGATCAAGG BRACTEAGATACATGOCCOATAGLTGEGCAAA 4381
AAAGCGGTTA! G2T CETTOME TOLTORGATC T TG FCAGRA ST AACTTOET SCRCAGT GTTA
10081 TTGTGACGGG CGAGCTCAGG CCCTGATGGG TGACTTCGCA GGCGTAGACT TTGTGTTTCT
10141 CGTAGTCTGC TTTGCTCAGC GTCAGGGTGC TGCTGAGGCT GTAGGTGCTG TCCTTGCTGT
10201 CCTGCTCTGT GACACTCTCC TGGGAGTTAC CCGATTGGAG GGCGTTATCC ACCTTCCACT
50 10261 GTACTTTGGC CTCTCTGGGA TAGAAGTTAT TCAGCAGGCA CACAACAGAG GCAGTTCCAG
10321 ATTTCAACTG CTCATCAGAT GGCGGGAAGA TGAAGACAGA TGGTGCAGCC ACTGTACGTT
10381 TGATCTCCAC CTTGGTCCCT TGGCCGAAAG TGTGAGGTAA ACGACTACTC TGATGACAGT
10441 AATACACTGC GAAATCTTCA GGCTCCAGTC TACTGATGGT GAGGGTGAAA TCTGTCCCAG
10501 ATCCACTGCC ACTGAACCTA TCGGGGATCC CTGAGAGGGA CTGGGATGCA TACTTGATGA
55 10561 GAAGCCTTGG AGCCTGACCT GGTTTCTGCT GGTACCAGTG TAAGCTACTA CCAATGCTCT
10621 GACTGGCCCG GCAGGAGAGG GTGGCTCTCT CGCCTGGAGA CACAGACAGG GTACCTGGGC
10681 TCTGAGTCAG CACAATTTCA CCCCTGGAGG CTGGAACCCA GAGCAGCAGA AACCCAATGA
10741 GTTGTGATGG CGACATGTTA AACGCTAGAA TTCTTAAGCC TGTGGAGAGA AAGGAACAGA
10801 AAACGAAACA AAGACGTAGA GTTGAGCAAG CAGGGTCAGG CAAAGCGTGG AGAGCCGGCT
60 10861 GAGTCTAGGT AGGCTCCAAG GGAGCGCCGG ACAAAGGCCC GGTCTCGACC TGAGCTTTAA
10921 ACTTACCTGT GGCCACACGT GCAATTGCTA TAGTGAGTCG TATTAATTTC GATAAGCCAG
10981 TAAGCAGTGG GTITCTCTAGT TAGCCAGAGA GCTCTGCTTA TATAGACCTC CCACCGTACA
11041 CGCCTACCGC CCATTTGCGT CAATGGGGCG GAGTTGTTAC GACATTTTGG AAAGTCCCGT
11101 TGATTTTGGT GCCAAAACAA ACTCCCATTG ACGTCAATGG GGTGGAGACT TGGAAATCCC
65 11161 CGTGAGTCAA ACCGCTATCC ACGCCCATTG ATGTACTGCC AAAACCGCAT CACCATGGTA
11221 ATAGCGATGA CTAATACGTA GATGTACTGC CAAGTAGGAA AGTCCCATAA GGTCATGTAC
11281 TGGGCATAAT GCCAGGCGGG CCATTTACCG TCATTGACGT CAATAGGGGG CGTACTTGGC
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CAGGGTTATT GICT CAGAG CGGATACATA TTTGAATGTA TTTAGAAAAA TAAA 4921

CAAATA
GGGGTTCCGC“% AT . %%Wi CTARGAAG CATTATTATC 4981
ATGACATTAA, { B0 A A (bl Al FedA LT T CATAGAAETGTCT 041
AGAGGOGOGC 1GET TIARAGE @E@WA@@P@&FGEA@Q@@T@WFAWAWGACAT bi A
TGATT%TTGMW ST 5L61
ATGGAGTTCC, A

s % Ak ACK
CCCCGCCCAT1 iTTGACGECALT M@@@'FJATGT@' 'E@@@QP'FA@TG' M@%@M@TTWCI’ TTC

5281
CATTGACGT CLIAAT GEBTEEA €SPA @%WWW&W@G 5341
TATCA AT%W Efé&zlg; CGCCTGGCAT 5401
TATGCCCA T ATGGGACTTT CCTACTTGGC AGTACATCTA CGTATTAGTC 5461

ATCGCTATTA CONEGEIAT In@ateT TIMiEs penEEsdaPar, isdiaedotsraiisayaceexdititrhig 2 1

GACTCA 81
CARAAT AR Rl of e et B o o e sl AR 12041
GGTAGGCGT!@ TouesTERithe CATESRFKTassudeRtiort PROWSGCTAAC TAGAGAACCC 5 / A
ACTGGITACT GGCTTATCGA AATTAATACG ACTCACTATA GCAATTGCAC GTGTGGECCAC 5761
AGGTAAGTTT AAAGCTCAGG TOGAGACOGG GOCTTTGTCC GOOGCTOCCT TGGAGCCTAC 5821
CTAGACTCAG
[TTOGTTTTC FGTT '
CTGGEGECTCC (keI TCT MTMHQT@%AM@&%MWCM1
GTGCAGTCTG BCCCT GAGET r@ANGARGECT 2GREE0CTCOG A TAAMBGTCI I TCEBAAGEST CE U6 1
TCTGGCTACA WTMWCWT@CA@WA@;@AWWWW

o

GAAGGCAGAG [TCACCATGACY
ACGCOISAGAT L] GACGAGAkeTebdaChalfatéilc o2 Alptfaldchd AW@G@@B&?MAG&@ 1
TACTGGGGCC AGGGCACEEH TEGECACCGLG.AT CLAGHBETA TGOACOMAGEBTEECAT CEGIO:686 1

TTCCCCCTGG CACCCT @@@W@WWCWGW GEETBred21

GTCAAGGACT ACTTCCCEHIS ARCEICALES “CTISTERTEEA % %@% Eﬁ?li

C CETTOCtE T e
GTGA GC ¢ ChabACA ot GeARCELTEAATLAGAA 22060
CCCAGCAACA GEAAGGEGGA CANGANAGTICCEAERE0AAAT cCTTRCTGACAATANCTCACACACBES 1

TGCCCACCGT G@CCAG@A@@ATF@M@I’T@@T@TGCM@@' GCABT WA@WCBQGZ 1
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CTCACCGTCC, JMC@MA@%@@%M&MM TACAAGTHECAR cGGHGT CCAAC 69|
AAAGCCCT CCL GAGCCCCCATT CCRACAAEACS CATASTOUAANG CEAAABEEEE AGTA
14471 GAAATAGAGA CAAGGGTCAC TTATCCGAGG GTCCCTGTTC GGGCGCCAGC TGCCGCAGTC
1501 GGCCGACCTGE AGGGTCGECCGE GGGTCTGCGG GGGGACCCTC TGGAAAGTGA AGGATAAGTG
1561 ACGAGCGGAG ACGGGATGGC GAACAGACAC AAACACACAA GAGGTGAATG TTAGGACTGT
‘621 TGCAAGTTTA CTCAAAAAAT CAGCACTCTT TTATATCTTG GTTTACATAA GCATTTACAT
1681 AAGATTTGCGA TAAATTCCAA AAGAACATAG GAAAATAGAA CACTCAGAGC TCAGATCAGA
45 1741 ACCTTTGATA CCAAACCAAG TCAGGAAACC ACTTGTCTCA CATCCTCGTT TTAAGAACAG
1801 TTTGTAACCA AAAACTTACT TAAGCCCTGG GAACCGCAAG GTTGGGCCAA TAAAGGCTAT
1861 TCATAATAAC TCATGCCATG AGTTTTTGCA GAATAATGTT CTATTAGTCC AGCCACTGTC
1921 CCCTCCTTGE TATGGAAAAT CTTTCCCCAA AAGTGCATTC CTGTTCCTAG ATAAATATAA
1981 TCATGTACCT GTTGTTTCAT GTCGTCTTTT TCTTCTTGAG ACAACATACA CCAAGGAGGT
50 2041 CTAGCTCTGG CGAGTCTTTC ACGAAAAGGG AGGGATCTAT ATAACACTTT ATAGCCATTG
2101 ACTGTAACCC ACCTATCCCA ATTTAAGTCA TATCTTCCTG TATATGGTAA GGGGGCATCT
2161 GTTGGTCTCT AGATGTAAGG TCCCCTATAA GTCCCTGGTT GCCACCACCT GTCTCCTATT
2221 TTGACAAAAA CACTCTTTTT TCCCTTTTTT ACTTCTAGGC CTGTGGTCAA TAGTCCTTGC
2281 ACCTGTTCTT CAATTGAGGT TGAGCGTCTC TTTCTATTTT CTATTCCCAT TTCTAACTTC
55 2341 TGAATTTGAG TAAAAATAGT ACTAAAAGAT AATGATTCAT TTCTTAACAT AGTAACTAAT
2401 AATCTACCTA TTGGATTGGET CTTATTGGTA AAAATATAAT TTTTAGCAAG CATTCTTATT
2461 TCTATTTCTG AAGGACAAAA TCGATGCGGC TTGTAAGAGG AAGTTGGCTG TGGTCCTTGC
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4981 ATGACATTAA CCTATAAAAA TAGGCGTATC ACGAGGCCCT TTCGTCTTCA AGAATTGTCT
5041 AGAGGCGCGC CGTTTAAACC CTCAGCTACC GATGTACGGG CCAGATATAC GCGTTGACAT
5101 TGATTATTGA CTAGTTATTA ATAGTAATCA ATTACGGGGT CATTAGTTCA TAGCCCATAT
45 5161 ATGGAGTTCC GCGTTACATA ACTTACGGTA AATGGCCCGC CTGGCTGACC GCCCAACGAC
5221 CCCCGCCCAT TGACGTCAAT AATGACGTAT GTTCCCATAG TAACGCCAAT AGGGACTTTC
; CATTGACGTC AATGGGTGGA CTATTTACGG TAAACTGCCC ACTTGGCAGT ACATCAAGTG
5341 TATCATATGC CAAGTACGCC CCCTATTGAC GTCAATGACG GTAAATGGCC CGCCTGGCAT
5401 TATGCCCAGT ACATGACCTT ATGGGACTTT CCTACTTGGC AGTACATCTA CGTATTAGTC
50 5461 ATCGCTATTA CCATGGTGAT GCGGTTTTGG CAGTACATCA ATGGGCGTGE ATAGCGGTTT
5521 GACTCACGGE GATTTCCAAG TCTCCACCCC ATTGACGTCA ATGGGAGTTT GTTTTGGCAC
581 CAAAATCAAC GGGACTTTCC AAAATGTCGT AACAACTCCG CCCCATTGAC GCAAATGGGC
B4l GGTAGGCGTG TACGGTGGGA GGTCTATATA AGCAGAGCTC TCTGGCTAAC TAGAGAACCC
5701 ACTGCTTACT GGCTTATCGA AATTAATACG ACTCACTATA GCAATTGCAC GTGTGGCCAC
55 5761 AGGTAAGTTT AAAGCTCAGG TCGAGACCGG GCCTTTGTCC GGCGCTCCCT TGGAGCCTAC
5821 CTAGACTCAG CCGGCTCTCC ACGCTTTGCC TGACCCTGCT TGCTCAACTC TACGTCTTTG
5381 TTTCGTTTTC TGTTCCTTTC TCTCCACAGG CTTAAGCTCG AGGCCGCCAC CATGGCTGTG
5941 CTGEGGCTAC TGTTCTGCCT GGTGACATTC CCAAGCTGTG TGCTGTCCCA GGTGCAGCTG
6001 GTGCAGTCTG GCGCTGAGGT GAAGAAGCCT GGCGCCTCCG TGAAGGTCTC CTGCAAGGCT
60 6061 TCTGGCTACA TCTTCATCAC CTACTGGATG ACCTGGGTGC GGCAGGCCCC TGGCCAGGGG
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ATCGATCCA@‘ C 7 19701
TGAASAAAAT | TTA iﬁ?m
AGCTGCAAT Ag’ AACAAGEIMc@@@%CéMAﬁEG&'GGAﬂA@JT c&’&éﬁ?ﬁ%ﬂ%@@iﬁ@&@%a cd .

GAGGTGT%A@GTTT’EIG’#&T@@(@AA@@'MTAA@@G’@M@AGM’E@'@T&ETWM&'@EC&%31

GATCTCTAGT® CAA ( SEGr4PARG CQFZF FESIEATA CAVERETDNAGRIFAATES SHRESAIY®S,

21

in

part,,isol g é}d pI %§ EA%F TFCZFﬁGgFF CeRraPsCTaf C@ﬁ%gﬁ@@ﬁ“@fmm
q AACC AC A GAAG SATG CGTATTGGGA
anti-1L-23] heavy @fd&@ TC@%@I’ Qiaaﬁﬂ@ JI‘GSI‘TpﬁGﬁ ’I"GT CAG
3581 GACATTGTTG GAGCCGAAAT CCGCGTGCAC GAGGTGCCGG ACTTCGGGGC AGTCCTCGGCE

8641 CCAAAGCATC AGCTCATCGA GAGCCTGCGC GACGGACGCA CTGACGGTGT CGTCCATCAC

8701 AGTTTGCCAG TGATACACAT GGGGATCAGC AATCGCGCAT ATGAAATCAC GCCATGTAGT

45 5761 GTATTGACCG ATTCCTTGCG GTCCGAATGG GCCGAACCCG CTCGTCTGGC TAAGATCGGC
5821 CGCAGCGATC GCATCCATGG CCTCCGCGAC CGGCTGCAGA ACAGCGGGCA GTTCGGTTTC

5881 AGGCAGGTCT TGCAACGTGA CACCCTGTGC ACGGCGGGAG ATGCAATAGG TCAGGCTCTC

8941 GCTGAATTCC CCAATGTCAA GCACTTCCGG AATCGGGAGC GCGGCCGATG CAAAGTGCCG

9001 ATAAACATAA CGATCTTTGT AGAAACCATC GGCGCAGCTA TTTACCCGCA GGACATATCC

50 9061 ACGCCCTCCT ACATCGAAGC TGAAAGCACG AGATTCTTCG CCCTCCGAGA GCTGCATCAG
9121 GTCGGAGACG CTGTCGAACT TTTCGATCAG AAACTTCTCG ACAGACGTCG CGGTGAGTTC

9181 AGGCTTTTTC ATATCTCATT GCCCCCCGGG ATCTGCGGCA CGCTGTTGAC GCTGTTAAGC

9241 GGGTCGCTGC AGGGTCGCTC GGTGTTCGAG GCCACACGCG TCACCTTAAT ATGCGAAGTG

9301 GACCTCGGAC CGCGCCGCCC CGACTGCATC TGCGTGTTCG AATTCGCCAA TGACAAGACG

55 9361 CTGGGCGGGE TTTGTGTCAT CATAGAACTA AAGACATGCA AATATATTTC TTCCGGGGAC
9421 ACCGCCAGCA AACGCGAGCA ACGGGCCACG GGGATGAAGC AGGGCGGCAC CTCGCTAACG

9481 GATTCACCAC TCCAAGAATT GGAGCCAATC AATTCTTGCG GAGAACTGTG AATGCGCAAA

9541 CCAACCCTTG GCAGAACATA TCCATCGCGT CCGCCATCTC CAGCAGCCGC ACGCGGCGCA

9601 TCTCGGGECC GACGCGCTEE GCTACGTCTT GCTGGCGTTC GCACAGGCCG GCCAGCGCGE

60 9661 GGCCGGCCGE TACCACGCGT TGGCCACATA TGGCGGCCGC TCGCGATTAA TTAATCGCGA



sequence of the pAIL23RV1 plasmd is set forth below. 1 GGCACTATAC
ATCAAATATT CCTTATTAAC CCCTTTACAA ATTAAAAAGC TAAAGGTACA 61 CAATTTTTGA
GCATAGTTAVOTAIAGIAGA CACTCTATGC CTGTGTGGAG TAAGAAAAAA PRTI/USAGBIATLATA
TGATTATAAC TGTITATGCCT ACTTATAAAG GTTACAGAAT ATTTTTCCAT |Ii " AATTTTCTITG
TATAGCAGTG CACCTTTTTC CTTTGIGGTG TAAATAGCAA AGCAAGCAAG 1 AGITCTATTA
CTAAACACAG CATGACTCAA AAAACTTAGC AATT G GAAAGTCCTT 201 GGGGTCTTCT
ACCTTTCTCT TCTTTTTTGG AGGAGTAGAA TGTT GT CAGCAGTACC 361 CTCATCATCA
CTAGATGGCA TTTCTTCTGA GCAAAACAGG TTTTCCTCAT TAAAGGCATT 421 CCACCACTGC
TCCCATTCATY CAGT TC@AMAWFT@SAAWWWMCCWT%MT@AMTWW
TTAACACATT ATA@@WM&TWAW%?FAW%%%EW&? <75 ;
G

AGTTTGTCCA, ATTATGCE%%«EAWTQ@%%% oL DGATGTAR
CCAGGAAAAG, sECCCAT ITAT ABAANE A AT ARG Bak GAAGAACTT
GAAAGCAT CT6ECCT GT FAGE 1€IE T € FETC CTAGAGTACA cAACETATACT ciRiatc TGATECETT T
TTCCTCCT GG (ACCT CAGAGACBRACTICT (BT GIATT GROIGOAGRAGT R TARTCACGST ECATTTSCCCAA

ATCAATTTC':'I'O M@% FGEFCAETTICC GW@@W%

ACT TTTGGCA AGAAAA'R@%X@G@’@CH@GI@CI@@AdiAbM(GGM@M @x@G&.’ﬂ;CZG locTEAGRACTAT
ATTAATTCTGECCT T T AAARGCEBGEAATTCIT TCCE@AG}BQA%CWA@@AIGC@AQ ACCTITRFCCT ACC

CAT CACC} wGATTC?@WCWA ESICCTCATIECIT2EAC fTTﬁTP@%A
o o v
TTGGGACACQ, o dag HOAATC

CTACCAGCCT 5 HEACCC R AR s FCEORECA cAGELT R COARATGRCAGAL a2 1COOTSAGCTG
TOCOCOCOCE: (OAAGCT CAGA AT OTCAGCETGAS FOCTTAT GG T GAGKEEATT AL IS COCCTEEIGT

GATGrAGCEY a&@ACAA@AMG@%AW%GMGA@SM@AGWA@% G AARTIRCATA
CAAGGGTCAE “’FTAT gggGT LS
AGGGT CT Bi. AKX

ACGGGATGGL: @AACAG%@@@@%G&@A@MGM@%M@JMW@@M@CC |ccTIGAAGTTTA
CTCAZAAAATL :GAGCACTCTAR T AAT ATCTTBACS EFTAGATAA cECATIRACATArcACA AAGTEGTGGA
TAAAT TCCAAL BAGAACATAGCCRAARTFAGNACTACT CRGACIC CFTAGATRCACA T AL GEC W@WA
CCAAACCAAS “FEAGGAAREXE CALST:

RACTIACT G e T e L]

TCATGOCATES ACTTTTECACCAAT AATGTECTALIAGTE :AUSCAGEGIC A 12 cboGRGILCT
TATGGAAAAT: :CT T T CCCLANR rAAGCT GEATTG T CTHCTABEIAGAXTAANTAT AACcir@ T8 AhcACATET, ACCT

GITGTTTCATL GBI CGT CTTTCECTCT TERFCAGAAGERASATATA CESARGGAGET c2615:Ch CEA@FA@‘TCT GG
CGAGT CT ¢ “AéGAAAA@%TNMWWﬁW@@@%TF AT ACSCAT TS O P O T ACT
| AR LR AT b ool oy

g 26t &XebAlhrcdcatat GEEF@‘A%MAA
CACTCTTTT'L@'E@CL,I I hAqidrcA&QtrléﬂiAGGC CTGTGGTCAA TAGTCCTTGC 2 2 1 ACCTGITCTT

CAATTGAGGEQBAROAGTC TTTCTATTTT CTATTCCCAT TTCTAACTTC 2 3 4 1 TGAATTTGAG
TAAAAATAGT ACTAAAAGAT AATGATTCAT TTCTTAACAT AGIAACTAAT 2 4 0 1 AATCTACCTA
TTGGATTGGT CTTATTGGTA AAAATATAAT TTTTAGCAAG CATTCTTATT 2 4 6 1 TCTATTTCTG
AAGGNCAAAA TOBATHEEXIBCINTEBDAAGHREE pAAMBESBPREG, IFESECPIaBBRIs which exhibit high

levels of expression of anti-IL-23R heavy and light chains. One plasmid is pAIL23RV1. The

sequence of the pAIL23RV1 plasmid is set forth below:

45

50

55 721

GGCACTATAC
CAATTTTTGA
CAGTATGTTA
AATTTTCTTG
AGTTCTATTA
GGGGTCTTCT
CTCATCATCA
CCACCACTGC
AATCAGTAGT
CTCTGTAGGT
CGATCTAAAG
CAGAGAACTT
TGATGCCTTT
ATTTCCCCAA

ATCAAATATT
GCATAGTTAT
TGATTATAAC
TATAGCAGTG
CTAAACACAG
ACCTTTCTCT
CTAGATGGCA
TCCCATTCAT
TTAACACATT
AGTTTGTCCA
CCAGCAAAAG
GAAAGCATCT
TTCCTCCTGG
ATCAATTTCT

CCTTATTAAC
TAATAGCAGA
TGTTATGCCT
CAGCTTTTTC
CATGACTCAA
TCTTTTTTGG
TTTCTTCTGA
CAGTTCCATA
ATACACTTAA
ATTATGTCAC
TCCCATGGTC
TCCTGTTAGT
ACCTCAGAGA
GGGAAAAACG

CCCTTTACAA
CACTCTATGC
ACTTATAAAG
CTTTGTGGTG
AAAACTTAGC
AGGAGTAGAA
GCAAAACAGG
GGTTGGAATC
AAATTTTATA
ACCACAGAAG
TTATAAAAAT
CTTTCTTCTC
GGACGCCTGG
TGTCACTTTC

ATTAAAAAGC
CTGTGTGGAG
GTTACAGAAT
TAAATAGCAA
AATTCTGAAG
TGTTGAGAGT
TTTTCCTCAT
TAAAATACAC
TTTACCTTAG
TAAGGTTCCT
GCATAGCTTT
GTAGACTTCA
GTATTCTGGG
AAATTCCTGC

TAAAGGTACA
TAAGAAAARA
ATTTTTCCAT
AGCAAGCAAG
GAAAGTCCTT
CAGCAGTAGC
TAAAGGCATT
AAACAATTAG
AGCTTTAAAT
TCACAAAGAT
AGGAGGGGAG
AACTTATACT
AGAAGTTTAT
ATGATCCTTG



2 "32 1 CTCAGGAGGA AGGTCGAGIT CTCCGAATTG TTTAGATTGT AATCTTGCAC AGAAGAGCTA 2
581 TTAAAAGAGT CAAGGGTGAG AGCCCTGOGA GCACGAACCG CAACTTCCCC CAATAGCCCC 2 64,
1. AGGCAARGRAINBAGIFATGOC AAGTTTGCAG CAGAGAATGA ATATGTCTPTTGRGNGATGEG 2 7 0
1 CTCATCCGTT TGTGOGCAGA CGGGTCGTCC TTGGTGGGAA ACAACCCCTT GGCTGCTTCT 2 |
COCCTAGGTG TAGGACACTC TOGGGAGTTC AACCATTTCT GOCCAAGCTC AGATCTGAGC 2
TTTAATGCGG TAGTTTATCA CAGTTAAATT GCTAAGGCAG TCAGGCACCG TGTATGAAAT ?
CTAACAATGC GCTCATCGTC ATCCTCGGCA CCGT GGATGCTGTA GGCATAGGCT 2
TGGTTATGCC GGTACTGOCG GGOCTCTTGC GGGATATCGT CCATTCCGAC AGCATCGCCA 3
GTCACTATGG CGTCCT COTR*GIXCTCTTCE T FECTORD THERCTCACT e CORTEry 3T
GTCGTTCGGC T PATEAS i
GAATCAGGGG AlAA \ .
CGTAARAAGG WH@EME&Z& F&c@%ﬁ@@@ﬁ@ﬁ? 'IW %AGKE&EGEA@EGA@AEQAI
AAAAATCGAC GOTCAAGT G :GAGGT GEERA CAABCORAGAG CBACTATHAAG SATACCAGEEG 830 1
TTTCOOCCTG GAAGCT GOCT ACBTGEBTFET CCTGTTECEA ‘O FElCOT A FACCEaATAR 36 |

8 2
8 8
9 4
01
‘06

TTATCGCCAC TGGRCAGCAGE: CACT CERAAC AGBATTAGEA (GAGCGAG T AL GTAEGOGETA360 1

GCTACAGAGT TOBIIT GAAGFS CGHECECTAAG ST ACBCSPACA ACARCARBCAIG CAGTAT TTTESIACIET 61
TECTGARCDE AT A TP O ETAGCTC T AT COREETACAT

ATCT Oﬁj C CETTC CERRARACAG "TH X
ke SEg e R B

AAAAAAGGAT
GAAAACTCAC GTTAAGEGATATAAGEIGATG TAGAFTATICAA cAAMGGATCIT:TEAGCT AGATA T390 1
CTTTTAAATT AARAAT GAAG CTTAGET AMATERAMTCTARAGHA ARATATCAGTATANCTY GEROTTAgRA 1
AXT'GCT FAA@T@A@T@KWA@@TWB T@?WF‘ CTCTEP AT TOGT TR 4021
e {

GACABITACC %é%%égﬁgﬁ

TCCATAGTTG
ATAAACCAGC € AWTA%&GEF@@Tﬁ OB AGT T AT CRGE 1420,
ATCCR&TCTA

?TWW@T‘M@WG@W@A@ O COTOCTT T TASTATOOET TA%Y | |
TCATTCAGCT E£G A ?1
AAAGCGGTTA
TTTTCTGTGA CTGGT GAGFA2ETCAASTAAGCT CATTOTGAG CAATAGTGT AT TGRGBCGACEABT456 1
AGTTGCTCTT @GCCCOCCETT ARTACEOTAT: AATACETIEE TOACATACCABAANCTT TRARKTICD 1

GGCCCCAGIG
TTAAT T GETG CCECERACCICGAGAGTFAAGTA TCTTBEBOCAGRITARATAGTETTA4R2- ¢ 1
CGCAACGTTG
X NGl
TCACICATGG ITAT%%M@%%AE%& RCES GI%W@C@EEB&A%I%C@L&O 1
et s O
T

AGATGEAGTT G
ACCAGOGTTT &JGGGT %@pﬁ%@&%@cc&%&&%&_ CELAANALA TTEIAATRAAKS AHD 1,
GCGACACGGA AATGT T GAAT-TAGKCATACTE TR TERCTINTTC CAATATIAT TG AMCCATETAT3cH 1
CAGGGTTATT GTCTCATGAS TCSBATAGATAST TRGAKFPGTA @WW@WNWC&Wl
CCGC CGEACATFREE 2CEINARACTE! TFA g g
ATGACATTAA QCTATAARANTACGEEATE A ﬁ%’i@i@ % TGICT 541

AGAGECCCGC @%TTA%Q&Q@@Q%@& ARAIAT Aberikdatt GAcAdzaTac

3361 CTGTCCGCCT TTCTCCCTTC GGGAAGCGTG GCGCTTTCTC ATAGCTCACG CTGTAGGTAT

34z1 CTCAGTTCGG TGTAGGTCGT TCGCTCCAAG CTGGGCTGTG TGCACGAACC CCCCGTTCAG

45 3481 CCCGACCGCT GCGCCTTATC CGGTAACTAT CGTCTTGAGT CCAACCCGGT AAGACACGAC

3541 TTATCGCCAC TGGCAGCAGC CACTGGTAAC AGGATTAGCA GAGCGAGGTA TGTAGGCGGT

3601 GCTACAGAGT TCTTGAAGTG GTGGCCTAAC TACGGCTACA CTAGAAGGAC AGTATTTGGT

3661 ATCTGCGCTC TGCTGAAGCC AGTTACCTTC GGAAAAAGAG TTGGTAGCTC TTGATCCGGC

3721 AAACAAACCA CCGCTGGTAG CGGTGGTTTT TTTGTTTGCA AGCAGCAGAT TACGCGCAGA

50 3781 AAAAAAGGAT CTCAAGAAGA TCCTTTGATC TTTTCTACGG GGTCTGACGC TCAGTGGAAC

3841 GAAAACTCAC GTTAAGGGAT TTTGGTCATG AGATTATCAA AAAGGATCTT CACCTAGATC

3801 CTTTTAAATT AAAAATGAAG TTTTAAATCA ATCTAAAGTA TATATGAGTA AACTTGGTCT

396 GACAGTTACC AATGCTTAAT CAGTGAGGCA CCTATCTCAG CGATCTGTCT ATTTCGTTCA

40271 TCCATAGTTG CCTGACTCCC CGTCGTGTAG ATAACTACGA TACGGGAGGG CTTACCATCT

55 4081 GGCCCCAGTG CTGCAATGAT ACCGCGAGAC CCACGCTCAC CGGCTCCAGA TTTATCAGCA

4141 ATAAACCAGC CAGCCGGAAG GGCCGAGCGC AGAAGTGGTC CTGCAACTTT ATCCGCCTCC

4201 ATCCAGTCTA TTAATTGTTG CCGGGAAGCT AGAGTAAGTA GTTCGCCAGT TAATAGTTTG

4261 CGCAACGTTG TTGCCATTGC TACAGGCATC GTGGTGTCAC GCTCGTCGTT TGGTATGGCT

4321 TCATTCAGCT CCGGTTCCCA ACGATCAAGG CGAGTTACAT GATCCCCCAT GTTGTGCAAA

60 4331 AAAGCGGTTA GCTCCTTCGG TCCTCCGATC GTTGTCAGAA GTAAGTTGGC CGCAGTGTTA



101 TGATTATTGA CTAGTTATTA ATAGTAATCA ATTACGGGGT CATTAGTITCA TAGCCCATAT 16 1
ATGGAGTTCC GOGTTACATA ACTTACGGTA AATGGOCCGC CTGGCTGACC GOCCAACGAC 221
CCCCGCCCAVO PRAGGTIAAT AATGACGTAT GTTCCCATAG TAACGCCAAT ARGEEASTINGH47
CATTGACGTC AATGGGTGGA CTATTTACGG TAAACTGCCC ACTTGGCAGT ACATCAAGTG 5341
TATCATATGC CAAGTACGCC CCCTATTGAC GTCAATGACG GTAAATGGCC CGCCTGGCAT VIO 1
TATGCCCAGT ACATGACCTT ATGGGACTTT CCTACELTGGC AGTACATCTA CGTATTAGIC 5 4 6',
ATCGCTATTA CCATGGTGAT GCGGTTTTGG CAGTACATCA ATGGGOGTGG ATAGCGGTTT 3521
GACTCACGGG GATTTCCAAG TCTCCACCCC ATTGACGTCA ATGGGAGTTT GTITTTGGCAC 5381
CAAAATCAAC GEGA s

e E v
cnaee el GO EE el e O

AGGTAAGTTT AAAGCT LA ALCEAGACS G GCETFTTE GIEC: (BEEGCRCCTTC ARGRAGEOTAC TTC]
CTAGACTCAG CEGCCT 81GEE- ACCCTETGCE:T GACBCHGEBTATCERARACTCE APARKET CTFRERAGE | Hi
TTTCGTTTTC WTWAWMWWWW@A 41

Gla

TCT ACA QATTCAM&EEAQ%?%&M%}M@CGWW@%@ﬂZl
CTGGAGTGGA T.GECCT GSAT » RAACAGTTACT ACCETEEAGCA TANSTCEACAG CEACGASTECABEP|
AAGGGCAGAG TICACCTFGAG:TICT GEATRCAT T CCABCATIRAMUACE XS PACATS CRART PR ees

GAGAT CFGACGAEAC:
SaTHTTOS A A%m%% oo
GGCCCATCGG A @%@Aﬁﬁ%@@{m&m@@
CTGEEECTECC T@T CAACGAT GTAGCIRCEECA RAACOEETIGAC COETIGTEGIG-GAAET GAEEEETBIT4 1

GCCCTGACCA WWAWAWWWW QWWI J

GTGAATCACA 7

AAAACTCACA {

CTCTTCOOCC GAAAACEGAACGBACACOCTOCA TRATETEECT GRACTCTTEAT GBTGACATACTBTH.
GTGGEBGGTGG ACC GACBTBAAGT C TCAKCTEETAC CSTSACTISCI 684 1
GTGGAGGTGC ATAAT GEEFSACCISCATACLIIEC CEEEREEARC AGTA A 1
Serchees oG B e e St
AAGGTCTCCA (L = AN LGLAGAMAA L (XATEHCCAAC AGCRARALK G102 1

A
CAGCS8CCGAG WMEC@AW@A@%WEMTW@@ECWGMI
CAGGTCAGCC T@A&T@@@Gmmcm@mmmmmg@wcxa@cm@;ﬁmw
GAGAGCAATG G&A&@&E&CWWGWWWC
GGCTCCTTCT gi‘;’CTCTﬁ i G SO A
GICT. CAT QECCGE Gé@lfé&%@%c@%ﬁ%m@cic@ 2
T GTCTC GGGGT. %MAC&&E%‘&E@Q@EG?MEA@SA@EEW@A&E@@A@AT@@CRAQ
CCCTCGCTTT EIHEGCT GFORTAKET FCTATT AAAAGSEECET CITPEF FECCTINAAGTECARCTIN T 724 4 1
CTAAACTGGG GEATAT FAFG TANEEEICTIGCAGEATE FELA ST T e XS TR CTHRAAA LA C?%l

T e

6901 GTGGTCAGCG TCCTCACCGT CCTGCACCAG GACTGGCTGA ATGGCAAGGA GTACAAGTGC
6961 AAGGTCTCCA ACAAAGCCCT CCCAGCCCCC ATCGAGAAAA CCATCTCCAA AGCCAAAGGG
T02L CAGCCCCGAG AACCACAGGT GTACACCCTG CCCCCATCCC GGGATGAGCT GACCAARGAAC
81 CAGGTCAGCC TGACCTGCCT GGTCAAAGGC TTCTATCCCA GCGACATCGC CGTGGAGTGG
41 GAGAGCAATG GGCAGCCGGA GAACAACTAC AAGACCACGC CTCCCGTGCT GGACTCCGAC
1 GGCTCCTTCT TCCTCTACAG CAAGCTCACC GTGGACAAGA GCAGGTGGCA GCAGGGGAAC
1 GTCTTCTCAT GCTCCGTGAT GCATGAGGCT CTGCACAACC ACTACACGCA GAAGAGCCTC

45

~1 =3

TCCCTGTCTC CGGGTAAATA AATCGATGAT TCTAGATACG GGTCCGGAGG ATCCAGATCC
) CCOTCGCTTT CTTGCTGTCC AATTTCTATT AAAGGTTCCT TTGTTCCCTA AGTCCAACTA
1 CTAARACTGGG GGATATTATG AAGGGCCTTG AGCATCTGGA TTCTGCCTAA TAAAAAACAT
1 TTATTTTCAT TGCAATGATG TATTTAAATT ATTTCTGAAT ATTITACTAA AARGGGAATG

2
50 8
01
51 TGGOAGGTCA GTGCATTTAA AACATAAAGA AATGAAGAGG GGGATCTGTC GACAAGCTCT
2
8

ENR I N e S BN
oG 1Oy Oy U UT R WD BRI B D

~3 ~J

23 AGACGAGCTCA CGCGTTGATC ATGTACAGGC CGGCCAAGCT TTCGACTAGC TTGGCACGCC
1 AGAAATCCGC GCGGTGGTTT TTGEGGGGTCE GGGGTGTTTG GCAGCCACAG ACGCCCGGTG
TTCGTETCGC GCCAGTACAT GCGGTCCATG CCCAGGCCAT CCAAAAACCA TGGGTCTGTC
TGCTCAGTCC AGTCGTGGAC CTGACCCCAC GCAACGCCCA AAATAATAAC CCCCACGAAC
CATAAACCAT TCCCCATGGG GGACCCCGTC CCTAACCCAC GGGGCCAGTG GCTATGGCAG
GGCCTGECCGC CCCGACGTTG GCTGCGAGCC CTGGGCCTTC ACCCGAACTT GGGGGGTGGG
GTCGGGAAAA GGAAGAARACG CGGGCGTATT GGCCCCAATG GGGTCTCGGT GGGGTATCGA

55
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7 621 AGAGAGCTCA CGCGITGATC ATGTACAGGC CGGCCAAGCT TTCGACTAGC TTGGCACGCC
7681 AGAAATCCGC GCGGTGGTTT TTGGGGGTCG GGGGTGITTG GCAGCCACAG ACGCCCGGTG 741
TTCGTGTCOOCCOAGIUEAT GCGGTCCATG CCCAGGCCAT CCAAAAACCA PGHEERONGIR17B0O1
TGCTCAGTCC AGTCGTGGAC CTGACCCCAC GCAACGCCCA AAATAATAAC CCCCACGAAC '7 6 1
CATAAACCAT TCCCCATGGG GGACCCCGTC CCTAACCCAC GGGGCCAGTG GCTATGGCAG 7921
GGCCTGCCGC CCCGACGTTG GCTGCGAGCC gg%yc ACCCGAACTT GGGGGGTGEG 7931
GTGGGGAAAA GGAAGAAACG CGGGCGTATT TG GGGTCTCGGT GGGGTATCGAO 4 1
CAGAGTGCCA GCCCTGGGAC CGAACCCCGC GTTTATGAAC AAACGACCCA ACACCCGTGC |, noi
GITTTATTCT GFCTTTTFAFTFEIECECAIRAGESFNSESTIC GW@?@GTWCW@FWGTGC

St e 0

ACTATCGGCG cace

TTGTGTACGC €5GA GO0k T COOAGATT » L CREATCT GAGEETROEE:E3 1
CCAAGCTGCA 3@ATCG@M@@@O@@A@@AW@®E@I@ACM@@@@G@EA@M@A@@A@R8@01
GOGGAGCATA TAOGOCCSEASGEECEIOMACT (CTEIANECT T COCBAT (USCTCEC TOLIACEMG |
GTAGOGCGTC Tt
CTCGIATTGG A
ATTGTCCGTC
GCAGTCCTCG
GTCGTCCATC
A TGTA
GCTAAGATCG |
CAGTTCGGTT
GGTCAGGCTC
TGCAAAGTGC
CA TAT ECA
GAGCTGCATC
CGCGGTGAGT
ACGCTGTTAA GCGGGT
ATATEOGAAG
AATGACAAGA
TCTTCCGGEG ACA
ACCTCGCTAA

A%ACAEEKQECI@GA%@Q&CAE@MQCGM @E@A@@%@E@&ﬁcé@ﬂ 1
ECCCAAAGCACTOAGETHCATE c GAGAGEETLC A BUGACBEACGATACTGACEGRAXTA;
A@UTWAW@K@AAWT@CWWC WW%TQTq

eae
@El' TCCANCKSE A AGACCT T G%m%eéﬁléﬁaﬁ&ﬁﬁcwl
?MEGC'I' GAAJ A cEHECAAEGTC TAAGEAGT G CCcCGAAICEGEACBECEEEEaEACON " .

@G&TAAA@ACEGWWGW@EAC ACBEGAGFD 1
CGCCETETETACATCEAR TEC FERAAEEA TESABKTTCT

Sg1
C C
B T
e ad ka2 Chdlmn ERGEE Tl AT
cWG&ﬂM@EE@cA@@@%@A%@@@E@A@@I&@@c@@cBOl
Twmemc@mwwmmmmqmm

CECT COEEEE SRS T RS FETC CATCATAGANC T KAATKCAT G EAARAT ATATF 2042

AT G TR G e a

GOt T4 ACALAAGA T ARCEATCEC c Gl cCATITTTACAGGAGIE 860 1
@MECT CEEEGTCCGACGLECTRTCECEAREETC T IGETBECER T TACCCAGAGECABK Y
CRASSTACCACER TETTFECEATA T TR PFOECEEC T O FEBCAATF A2 1

Ml o
ATTTEJ TTAT {ql(lll T
AATAATTTAA | ATACAT GATE AN £AAAS T ABATEGETIT cITAEAACHACEAMTEGAGAE990
GCTCAAGGCC 1 CIOECAT AAA TTCECCEAGTTI 1T ACTAGT TG A FAGEGNAC SAAMGCCAACEA0LE 1

TTTAATAGAA 1 ATT GGAGAGIE SARGAARCCER ACASCEATCTGA GATECEF T TRACCAETEFECECCC 802 1

CPTTBIGTTT CCoTade il e o a1 1

TGTCCTTGCT 1 I GCT Gkl AACAGT Er o CROGEAGTT cALSRRATE TEaAECREGEEATAcE

(L X2 N

10561 TCTTCTGGTT GATGGTGTTG AACAGGCTCT GGCTGCTCTT GCAGCTGATG CTGGCTGGCT

10621 CTCCGGGTGT CACAGGCAGG GACAGTGGAG ACTGGGTCAT CACGATATCA CATCTCATGG

45 10681 CTGGCAGGAA CAGCACCAGC AGCCCCAGCA GCTGCACTGG AGCCATGGTG GCGGCCTCGA
40741 GAAGCTTAAG TTTAATTCTT AAGCCTGTGG AGAGAAAGGA ACAGAAAACG AAACAAAGAC

0201 GTAGAGTTGA GCAAGCAGGG TCAGGCAAAG CGTGGAGAGC CGGCTGAGTC TAGGTAGGCT

‘9861 CCAAGGGAGC GCCGGACAAA GGCCCGGTCT CGACCTGAGC TTTAAACTTA CCTGTGGCCA

10821 CACGTGCAAT TGCTATAGTG AGTCGTATTA ATTTCGATAA GCCAGTAAGC AGTGGGTTCT

50 19981 CTAGTTAGCC AGAGAGCTCT GCTTATATAG ACCTCCCACC GTACACGCCT ACCGCCCATT
11041 TGCGTCAATG GGGCGGAGTT GTTACGACAT TTTGGAAAGT CCCGTTGATT TTGGTGCCAA

11101 AACAAACTCC CATTGACGTC AATGGGGTGG AGACTTGGAA ATCCCCGTGA GTCAAACCGC

11161 TATCCACGCC CATTGATGTA CTGCCAAAAC CGCATCACCA TGGTAATAGC GATGACTAAT

11221 ACGTAGATGT ACTGCCAAGT AGGAAAGTCC CATAAGGTCA TGTACTGGGC ATAATGCCAG

55 11281 GCGGGCCATT TACCGTCATT GACGTCAATA GGGGGCGTAC TTGGCATATG ATACACTTGA
1134% TGTACTGCCA AGTGGGCAGT TTACCGTAAA TAGTCCACCC ATTGACGTCA ATGGAAAGTC

11401 CCTATTGGCG TTACTATGGG AACATACGTC ATTATTGACG TCAATGGGCG GGGGTCGTTG

1i461 GGCGGTCAGC CAGGCGGGCC ATTTACCGTA AGTTATGTAA CGCGGAACTC CATATATGGG

11521 CTATGAACTA ATGACCCCGT AATTGATTAC TATTAATAAC TAGTCAATAA TCAATGTCAA

60 11581 CGCGTATATC TGGCCCGTAC ATCGGTAACT AGTCGGACCG GCCCGGGCCA CCGGTGCTCG
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ATGCCCAGTA CATGACCTTA TGGGACTTTC CTACTTGGCA GTACATCTAC GTATTAGTCA
TCGCTATTAC CATGGTGATG CGGTTTTGCC AGTACATCAA TGGGCGTGGA TAGCGGTTTG
ACTCACGGGG ATTTCCAAGT CTCCACCCCA TTGACGTCAA TGGGAGTTTG TTTTGGCACC
AAAATCAACG GGACTTTCCA AARATGTCGTA ACAACTCCGC CCCATTGACG CARATGGGCG
GTAGGCGTGT ACGGTGGGAG GTCTATATAA GCAGAGCTCT CTGGCTAACT AGAGAACCCA
CTGCTTACTG GCTTATCGAA ATTAATACGA CTCACTATAG CAATTGCACG TGTGGCCACA
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GCCGCGTGAC CATCTCCGTG GACACCTCCA AGAACCAGTT CAGCCTGAAG CTGAGCAGCG
TGACCGCTGC CGACACCGCT GTGTATTACT GTGCCAGAAA TGCATACATC ACCGACTACT
ATTACGAGAA CTACTTCATG GATGCCTGGG GACAGGGCAC CCTGGTGACC GTGAGCTCCG
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3901 TTTTAAATTA AAAATGAAGT TTTAAATCAA TCTAAAGTAT ATATGAGTAA ACTTGGTCTG
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4141 TAAACCAGCC AGCCGGAAGG GCCGAGCGCA GAAGTGGTCC TCGCAACTTTA TCCGCCTCCA
4201 TCCAGTCTAT TAATTGTTGC CGGGAAGCTA GAGQTAAGTAG TTCGCCAGTT AATAGTTTGC
55 4261 GCAACGTTGT TGCCATTGCT ACAGGCATCG TGETGTCACG CTCETCGTTT GGTATGGCTT
43214 CATTCAGCTC CGGTTCCCAA CGATCAAGGC GAGTTACATG ATCCCCCATG TTGTGCAAAA
4381 AACGCGGTTAG CTCCTTCGGT CCTCCGATCG TTGTCAGAAG TAAGTTGGCC GCAGTGTTAT
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1 2 6 GATAAAATCC TACCAGCCTT CACGCTAGERA TTGCCGICAA GITTGECGCG AAATCGCAGC 1
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3781 AAAAAGGATC TCAAGAAGAT CCTTTGATCT TTTCTACGGEG GICTGACCGCT CAGIGGAACG

3SUJ. AAAACTCACG TTAAGGGATT TTGGICATGA GATTATCAAA AAGGATCTTC ACCTAGATCC 39
0 ': TTTWOAINASSASATGAAGT TTTAAATCAA TCTAAAGTAT ATATGABCAASAOINGEHTTG 3 9
6 L ACAGITACCA ATGCTTAATC AGIGAGGCAC CTATCTCAGC GATCTGICTA TTTCGITCAT 4021

CCATAGITGC CTGACTCCCC GICGTGTAGA TAACTACGAT ACGGGAGGEGEC TTACCATCTG 4081

GCCCCAGIGC TGCAATGATA CCGCGAGACC CAI
TAAACCAGCC AGCCGGAAGG GCCGAGCGCA GAAGT

CC GGCTCCAGAT TTATCAGCAA p 4
CC TGCAACTTTA TCCGCCTCCA 4201

TCCAGTCTAT TAATTGITGC CCGCGAAGCTA GAGTAAGTAG TTCGCCAGIT AATAGITTGC 4261
GCAACGT TGT 1 TEECAT TEEPAACAGEEATEE TT GETETIEACGCETEERSGTTT GGTATGGCTT 432J.

CATTCAGCRE I POEDAA

CGATCAAGCEC GAGITACATG ATCCCCCATG TTGIGCAAAA 438 L

AAGCGGITAG CTCCTTCGGT CCTCCGATCG TTGTCAGAAG TAAGITGECC GCAGIGITAT 4 441

CACTCATGGT TATGGCAGCA CTGCATAATT CTCTTACTGT CAT TCC 4501
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GTAGECGTGT  ACGGT GOEAG GTET ATITAR CCUAGABLTET CCTUCHTAATT TACCARCEIACSTO1

CTGCATACTG CCTTATCERRAATIANTACEK TETEAETATAG 1
GGTAAGTTTA @@ﬁﬁi&éﬁéﬁb@ 1

TAGACTCAGC ¢ ATt TSGR T AR e AT GAAGT CEAACGICT: EI@B@B@G

TTCGTTTTCT GIACCT BECH AETCCACAGEER -T TAAGETERA \GRCOGLEACE TATGECCERAC:hE L

TGGGBITGCT GTTCTGOCTG A GTEACCTTIC CTFOCTGOGT 1OUTGT OCA GTGoACOREG 6001
TGCAGTCCGG T GRAGETS ARCARSCETIS CEaSCCTESET é@é@@%@ 1
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COCTGCAGIT CGACGAGACS TBEEGTGFACT 2ACTCOGBCAG CERBEEAGTAC TOUBFT CGAGACEF0 1

TGGGCTTCGA CTACT GBOEXET c cac

1801 TTTGTAACCA AAAACTTACT TAAGCCCTGG GAACCGCAAG GTTGGGCCAA TAAAGGCTAT

iﬁf* TCATAATAAC TCATGCCATG AGTTTTTGCA GAATAATGTT CTATTAGTCC AGCCACTGTC

40 192 CCCTCCTTGG TATGGAAAAT CTTTCCCCAA AAGTGCATTC CTGTTCCTAG ATAAATATAA

1981 TCATGTACCT GTTGITTCAT GTCETCTTTT TCITCTTGAG ACAACATACA CCAAGGAGGT

2041 CTAGCTCTGG CGAGTCTTTC ACGABAAGGG AGGGATCTAT ATAACACTTT ATAGCCATTG

2101 ACTGTAACCC ACCTATCCCA ATTTAAGTCA TATCTTCCTG TATATGGTAA GGGGGCATCT

2161 GTTGGTCTGT AGATGTAAGG TCCCCTATAA GTCCCTGGTT GCCACCACCT GTCTCCTATIT

45 2221 TTGACAAAAA CACTCTTTTT TCCCTTTTTT ACTTCTAGGC CTGTGGTCAA TAGTCCTTGC

2281 ACCTGTTCTT CAATTGAGGT TGAGCGTCTC TTTCTATTTT CTATTCCCAT TTCTAACTTC

2341 TGAATTTGAG TAAAAATAGT ACTAAAAGAT AATGATTCAT TTCTTAACAT AGTAACTAAT

2401 AATCTACCTA TTGGATTGGT CTTATTGGTA AAAATATAAT TTTTAGCAAG CATTCTTATT

2461 TCTATTTCTG AAGGACAAAA TCGATGCGGC TTGTAAGAGG AAGTTCGCTG TGGTCCTTGC

50 2521 CTCAGGAGGA AGGTCGAGTT CTCCGAATTG TTTAGATTGT AATCTTGCAC AGAAGAGCTA

2581 TTAAAAGAGT CAAGGGTGAG AGCCCTGCGA GCACGAACCG CAACTTCCCC CAATAGCCCC

2641 AGGCAAAGCA GAGCTATGCC AAGTTTGCAG CAGAGAATGA ATATGTCTTT GTCTGATGGG

27 CTCATCCGTT TGTGCGCAGA CGGGTCGETCC TTGGTGGGAA ACAACCCCTT GGCTGCTTCT

CCCCTAGGTG TAGGACACTC TCGGGAGTTC AACCATTTCT GCCCAAGCTC AGATCTGAGC

55 TTTAATGCGG TAGTTTATCA CAGTTAAATT GCTAACGCAG TCAGGCACCG TGTATGAAAT

CTAACAATGC GCTCATCGTC ATCCTCGGCA CCGTCACCCT GGATGCTGTA GGCATAGGCT




6361 GCCCTTCCGT GTTCCCTCTG GCCCCTTGCT CCCGGTCCAC CTCCGAGTCC ACCGCCGCTC 6421
TGGGCTGTCT GGTGAAGGAC TACTTCCCTG AGCCTGTGAC CGTGAGCTGG AACTCTGGCG L48
CCCTGACCMOQEBAGHKBEAC ACCTTCCCTG CCGTGCTGCA GTCCTCCGGC eTEIAGNOUR1554 1
TGTCCTCCGT GGTGACCGTG CCTTCCTCCT CCCTGGGCAC CAAGACCTAC ACCTGCAACG 6601
TGGACCACAA GCCTTCCAAC ACCAAGGTGG ACAAGCGGGT GGAGTCCAAG TACGGCCCTC 666 1
CTTGCCCTCC CTGCCCTGCC CCTGAGTITCC T cc CTCCGTGITC CTGITCCCTC 6 21
CTAAGCCTAA GGACACCCTG ATGATCTCCC GGA GA GGTGACCTGC GIGGTGGTGG 6781
ACGTGTCCCA GGAAGATCCT GAGGTCCAGT TCAATTGGTA CGTGGATGGC GTGGAGGTGC 6841
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TCAGECCTGT  IAT CCOR&A TG
CGAGGTCCCG GACT TCEH G CAGTCTTOABC COTARRGUAT ¢ SAGRIGA TE: AGAGCCTI GG CAT
CGACGGACCC ACTGACCBTCATCETUBATCAT EAGINTRECEAA BFCATARCACAT A TTGCEEATCAB T

CAATCGCGCA TATGAAA ??ﬁ&GEﬂ§§(9€ﬁ@ﬁﬁgéTﬁ1§?%ﬁﬁﬁéﬂRﬂgA%QQ???§§?1?§§G@§§Aqq SC@§§?€§K§%ATC5
GGCO@AACCC GLTCGTEIGE, T Heooi Anare
CCGGCTGCCAG AACAGCCHE K At Téa kol Al -EEC c TGGCC CGCCTGGCAT
5401 TATGCCCAGT ACATGACCTT ATGGGACTTT COTACTTGGC AGTACATCTA CGTATTAGTC
5461  ATCGCTATTA CCATGGTGAT GCGGTTTTGG CAGTACATCA ATGGGCGTGG ATAGCGGTTT
5521 GACTCACGGG GATTTCCAAG TCTCCACCCC ATTGACGTCA ATGGGAGTTT GTTTTGGCAC
45 5501 CAAAATCAAC GGGACTTTCC AAAATGTCGT AACAACTCCG CCCCATTGAC GCAAATGGGC
5641  GGTAGGCGTG TACGGTGGGA GGTCTATATA AGCAGAGCTC TCTGGCTAAC TAGAGAACCC
5701 ACTGCTTACT GGCTTATCGA AATTAATACG ACTCACTATA GCAATTGCAC GTGTGGCCAC
5761  AGGTAAGTTT AAAGCTCAGG TCGAGACCGG GCCTTTGTCC GGCGCTCCCT TGGAGCCTAC
5821 CTAGACTCAG CCGGCTCTCC ACGCTTTGCC TGACCCTGCT TGCTCAACTC TACGTCTTTG
50 5881 TTTCGTTTTC TGTTCCTTTC TCTCCACAGG CTTAAAACGC CGCCACCATG GGGTCAACCG
594 CCATCCTCGC COTCCTCCTG GOTGTTCTCC AAGGAGTCTG TGCCGAAGTG CAGCTGGTGC
5001 AGTCTGGAGC AGAGGTGAAA ARGCCCGGGG AGTCTCTGAA GATCTCCTGT AAGGGTTCTG
6061 GATACAGCTT TACCACCTAC TGGATGCACT GGGTGCGCCA GATGCCCGGG AAAGGCCTGG
5121  AGTGGATGGG GGAGATTAAT CCTACCAACG GTCATACTAA CTACAATCCG TCCTTCCAAG
55 6181  GCCAGGTCAC CATCTCAGCT GACAAGTCCA TCAGCACTGC CTACCTGCAG TGGAGCAGCC
6241  TGAAGGCCTC GGACACCGCC ATGTATTACT GTGCGAGARA CTATGTTGGT AGCATCTTTG
5301  ACTACTGGGG CCABGGAACC CTGGTCACCG TCTCCTCAGC TAGCACCAAG GGCCCATCGG
6361 TCTTCCCCCT GGCACCCTCC TCCAAGAGCA CCTCTGGGGE CACAGCGGCC CTGGGCTGCC
6421  TGGTCAAGGA CTACTTCCCC GAACCGGTGA CGGTGTCGTG GAACTCAGGC GCCCTGACCA
60 6481  GCGGCGTGCA CACCTTCCCG GCTGTCCTAC AGTCCTCAGG ACTCTACTCC CTCAGCAGCG
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'* 18 ACACCCTGIG CACGGOGGGA GATGCAATAG GTCAGGCTCT CGCTGAATTC CCCAATGICA | 1)
4 | AGCACTTCCG GAATCGGGAG CGCGGCCGAT GCAAAGTGCC GATAAACATA ACGATCTTTG ' 0
TAGAAACCAYOQBOABBAGCT ATTTACCCGC AGGACATATC CACGCCCTCC PATABO@AE19D CC66 J
CTGAAAGCAC GAGATTCTTC GOCCTCOGAG AGCTGCATCA GGTCGGAGAC GCTGTCGAAC 1 |
TTTTCGATCA GAAACTTCTC GACAGACGTC GOGGTGAGIT CAGGCTTTTT CATATCTCAT L 1
TGCCOOCCGG GATCTGCGRC ACGCTGITGA CGCTGITAAG CGGRGTCGCTG CAGGGTCGCT >'J 4 ]
CGGTGTTCGA GGCCACACGC GTCACCTTAA TAT GT GGACCTCGGA CCGCGCCRCC O
CCGACTGCAT CTGCGTGTTC GAATTCGCCA ATGACAAGAC GCTGCGCGGG GTTTGIGICA 99 33 66
| s TCATAGAACT AAA@S&@A@I@: %&AW@\TP?CWA@ -

AACGGGCCAC | .

TGGAGCCAAT
ATCCATOGCG JGRGOCAT 65t GIoAGRAGEIE- CARGRIBRUAC 1 ATCT QORAEE-OGAGCORTZFGI0:
GGCTACGTCT T&TGG@%TG@@@A@@MC@@@@@@&EGAW@FAW CGJ

TTGGCCACAT APEECEBEICACTEENGATAAAATFAKTCIR2GH CG G
e

CTAGAGCTTG T@@méﬁ#é@ﬁ%%%m T
CACTCOCT TFTTAGTAE AT

TTTT TATTAGHKAG-AAECHACAT e ETGAMIRERCTC T CATAATARCICCUCAGTIE 10

AGT AGT TGCGA CETAGCCEAACTARAGEAACKRCT THAATMGARA CTAGRACAGCACHGAAAGCCEAGTIT " 66
XA GGECGATCT %lATWWTWWCA%WC@@W r>0
GACA| &GF GBG?@%@W%W CExS 1

GACAGGGTCA GX6T % “ e

GATTCCTGGG A T@M@%TITGF@@@@ AI@ME@Q@G&MM@GGT@O ? 01
CGAGGGTAGA AG'F TGT tCAGT CAGCOACACE-ACEEAEEREECIATCHERACIAT ARAGCT BGCARGCTT0: . ", 6
iL TCGGAGGGAG WWCWGWWAWG@' CEATTIEG J O v

GTGERLTGEC C COAAGGFEAGCATICASS ¢GT9°D 3 8
L. TCCT *CCA | 0 44

[PReNE

X. AACCGGTO%@% GCA TG CAGCECACE T ACAECAGRAL 6T CEREEAG 5 3
TGGECCAGECT TCTEGCAGATA -EGAGIGCAGGE T AGGAGTARGC A ORGARETGGACGACBCOTIdGAkAY - G -
GAGGEERCCGEC A‘@A@F%@WM@TWGWGWG gca
TGGGTCAGCA %&TCT @mG

TGCACAGGGG

GAAAACGAAA

CTGAGI CTAG @WAM@AA@WMG GW@E%@C%@WETQMC’O 66
AAACTTACCT GIGECCACARCEIGCAATTIERAT AFPAGTCAGT TEGBEATAATRGICTRAT AAGEXCCRATA] 9 2
AGTAAGCAGT WTCFWC@GMW@GW TWAW@@GW

CACBOCTACE | i %@é@@ﬁ@”@%

GIT TTTG \ el cEoMAdGcded. 1

GAGTC MAMMM%CWGATI%E@EA@&@GTM@@@ATmCAﬂC

a701 ACAGTTTGCC AGTGATACAC ATGGGGATCA GCAATCGCGC ATATGAAATC ACGCCATGTA
2761 GTGTATTGAC CGATTCCTTG CGGTCCGAAT GGGCCGAACC CGCTCGTCTG GCTAAGATCG
2821 GCCGCAGCGA TCGCATCCAT GGCCTCCGCG ACCGGCTGCA GAACAGCGGG CAGTTCGGTT
40 88821 TCAGGCAGGT CTTGCAACGT GACACCCTGT GCACGGCGGG AGATGCAATA GGTCAGGCTC
8241 TCGCTGAATT CCCCAATGTC AAGCACTTCC GGAATCGGGA GCGCGGCCGA TGCAAAGTGC
90¢c1 CGATAAACAT AACGATCTTT GTAGAAACCA TCGGCGCAGC TATTTACCCG CAGGACATAT
9061 CCACGCCCTC CTACATCGAA GCTGAAAGCA CGAGATTCTT CGCCCTCCGA GAGCTGCATC
9121 AGGTCGGAGA CGCTGTCGAA CTTTTCGATC AGAAACTTCT CGACAGACGT CGCGGTGAGT
45 9181 TCAGGCTTTT TCATATCTCA TTGCCCCCCG GGATCTGCGG CACGCTGTTG ACGCTGTTAA
9244 GCGGGTCGCT GCAGGGTCGC TCGGETGTTCG AGGCCACACG CGTCACCTTA ATATGCGAAG
9301 TGGACCTCGG ACCGCGCCGC CCCGACTGCA TCTGCGTGTT CGAATTCGCC AATGACAAGA
9361 CGCTEGGCGE GGTTTGTGTC ATCATAGAAC TAAAGACATG CAAATATATT TCTTCCGGGG
9421 ACACCGCCAG CAAACGCGAG CAACGGGCCA CGGGGATGAA GCAGGGCGGC ACCTCGCTAA
50 9481 CGGATTCACC ACTCCAAGAA TTGGAGCCAA TCAATTCTTG CGGAGAACTG TGAATGCGCA
9541 AACCAACCCT TGGCAGAACA TATCCATCGC GTCCGCCATC TCCAGCAGCC GCACGCGGCG
9601 CATCTCGGGG CCGACGCGCT GGGCTACGTC TTGCTGGCGT TCGCACAGGC CGGCCAGCGC
GELL GCGGCCGGCC GGTACCACGC GTTGGCCACA TATGGCGGCC GCTCGCGATT AATTAATCGC
9721 GATGGCCACA TATGGAGCTC TCTAGAGCTT GTCGACAGAT CCCCCTCTTC ATTTCTTTAT
55 5781 GTTTTAAATG CACTGACCTC CCACATTCCC TTTTTAGTAA AATATTCAGA AATAATTTAA
9841 ATACATCATT GCAATGAAAA TAAATGTTTT TTATTAGGCA GAATCCAGAT GCTCAAGGCC
9901 CTTCATAATA TCCCCCAGTT TAGTAGTTGG ACTTAGGGAA CAAAGGAACC TTTAATAGAA
2861 ATTGGACAGC AAGAAAGCGA GGGGGATCTG GATCCTCCTA CGTATCTAGA ATCATCGATT
10021 AACACTCTCC CCTGTTGAAG CTCTTTGTCA CGGGGCTGCT CAGGCCCTGA TGGGTCACCT
60 10081 CGCAGGCGTA CACCTTGTGT TTCTCGTAGT CTGCTTTGCT CAGGGTCAGG GTGCTGCTCA



13 1.66 . TAATAGCGAT GACTAATACG TAGATGTACT GCCAAGTAGG AAAGTCCCAT AAGGTCATGT
2 2 1 ACTGGGCATA ATGCCAGGCG GGCCATTTAC CGICATTGAC GTCAATAGGG GGCGTACTTG i .
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11 GGAACTCCAT ATATGGGCTA TGAACTAATG Al AAT TGATTACTAT TAATAACTAG ' 1 2
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TT
TAaET ACA
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AGAAGSTTTAT 175¢1- | RARTTHCCOCAATATCAATTICT.CEECHARANEE TGETEGAGTT TCeERATTCCTGC
ATGATCCTTG 4542 TC&W@@ Cf@?@%@@r @CW‘FWGWTWG

AAAAA

GAACTGCCTC 7 1
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e G
AGTCTTAAGG; 9541~! LG é% TTG

AGTTETCTAC 1142100 220 ECAGANTAL Nt d AT AT TOCT TTAAMAG GTCGATTCTT CTCAGGAATG
GAGAACCAGEO.GD NDTF§CTACC CATAATCACC AGATTCTGTT TACCTTCCAC TGAAGAGGTT
GTGGICATTC J | 11 TIT TGAACTCG TTCCT TAGGTCTCCG
TTCTTGCCAA \ 'ﬁaﬁgi%ﬁ%%" Eijjcgt’i Y 6?\%@6 TCGAACCATG
ATGGCAGCGG 1 f . GGATAAAATC CTACCAGCCT TCACGCTAGG ATTGOCGTCA AGTTTGGCGC

GAAATCGCAG JJ >,, LL CCCTGAGCTG TO%&\CAAGCTCAGA TCTGAGCTTG GICCCTATGG

TGAGTCCGTT
35 Vectors, such as plasmids (e.g., figures 1-10), including a target gene to be

LEWLU

expressed may be introduced into a host cell by any of several methods known in the art. If
cells without cell wall barriers are used as host cells, transformation can be carried out by
the calcium phosphate precipitation method as described by Graham and Van der Eb,
Virology, 52: 546 (1978). However, other methods for introducing DNA into cells such as by
40  nuclear injection or by protoplast fusion may also be used. Other methods for
transformation include electroporation, liposomal transformation and DEAE-Dextran
transformation.
If prokaryotic cells (e.g., E.coli such as BL21 or BD21DE3 or HB101 or DH1 or DH5)
or celis which contain substantial cell wall constructions (such as S.cerevisiae) are used,
45 transformation can be by calcium treatment using calcium chloride as described by Cohen,
F. N. et al. Proc. Natl. Acad. Sci. (USA) 69: 2110 (1972).



1 J Hi CCGCTCTTGT GATGATAGCC AGACAAGAAA GAGACAATAC AAGACAAACA CCAAATAGTA LI
4 1 GAAATAGAGA CAAGGGTCAC TTATCCGAGG GTCCCTGTTC GGGCGCCAGC TGCCGCAGIC M
GGCCGACCTVE0AGBERGEECG GGGTCTGCGG GGGGACCCTC TGGAAAGTGA RGTATF2AGTIG1HT b |
ACGAGCGGAG ACGGGATGGC GAACAGACAC AAACACACAA GAGGTGAATG TTAGGACTGT 1[ 6622 1]
TGCAAGTTTA CTCAAAAAAT CAGCACTCTT TTATATCTTG GTTTACATAA GCATTTACAT 16 3.1
AAGATTTGGA TAAATTCCAA AAGAACATAG GAAAATAGAA CACTCAGAGC TCAGATCAGA 4 1
ACCTTTGATA CCAAACCAAG TCAGGAAACC ACTT CA CATCCTCGTT TTAAGAACAG | 0 1
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25  sequences have been amplified after integration into the DNA of the host cell.
Any of several cell culture mediums known in the art can be used to propagate cells

expressing a target gene. Several commercially available culture mediums are available. If
expressing a protein to be used therapeutically, animal-product-free media (e.g., serum-free
media (SFM)) may be desirable. There are several methods known in the art by which to
30 cells may be adapted to growth in serum-free medium. For example, direct adaption

includes merely switching cells from serum supplemented media to serum-free media.
Sequential adaptation or weaning includes switching cells from a serum-supplemented
medium into a serum-free medium in several steps (e.g., 25% SFM, 50% SFM, 75% SFM,
then, 90% SFM for about 3 passages, then 100% SFM). Sequential adaptation tends to be




GACAGTTACC AATGCTTAAT CAGTGAGGCA CCTATCTCAG CGATCTGTCT ATTTCGITCA 4021
TCCATAGITG CCTGACTCCC CGTCGTGTAG ATAACTACGA TACGGGAGRG CTTACCATCT 4081
GGCCCCAGMIOQTBIASSTIGAT ACCGOGAGAC CCACGCTCAC CGGCTCCAGA PTTATBGAGOA14L- . 1
ATAAACCAGC CAGCCGGAAG GGCOGAGCGC AGAAGTGGTC CTGCAACTTT ATCCGCCTCC 420
ATCCAGTCTA TTAATTGITG COGGGAAGCT AGAGTAAGTA GTTCGCCAGT TAATAGITTG 4261
CGCAACGTTG TTGCCATTGC TACAGGCATC GTGGTGICAC GCTCGTCGTT TGGTATGGCT 4321
TCATTCAGCT CCGGTTCCCA ACGATCAAGG CGAGTTACAT GATCCCCCAT GTTGTGCAAA 43
AAAGCGGTTA GCTCCTTCGG TCCTCCGATC GTTGTCAGAA GTAAGTTGGC CGCAGTGTTA 4441
TCACTCATIES MaFsiT GGCASChATCTGCATYeRTatineT CETAGHG tPOARECENT © sormAcesTeedia. g |

AGTTCCTCT HNEEERE B i ek e i AR PR e e el )
GTGCT CATeEA iMOraBAnRATGUMMIIGIIROEREEG CGAAAACTCT CAAGGATCTT ACCGCTGITG 4681
AGATOCAGTT COATGTTA G TR SEACTICTRAT IERRARAT Os BE LARIT TG 471

ACCAGCGTTT CAGGA AGGCAAAATG GGGAATAAGG 48JL
GCGAGACanAstanaet bRo ACRICaTINTRENG ceit bankrti G- AA(PJ&?HYAW@ M@&Aﬁeﬁﬁm bg¢ges1

CAGCGTTAJg Ed%@%&%m%@sq HaAhdred Acildai ADACHIA 4921
GGGGTTCCGC GCACAT CCTGACG TCTAA%? CATTATTATC 49 S.
ATGACAT TAAsteraslbani apmesiersesalpnk AMEREaRs o P8, CAAR é@@'i‘ g
AGAGGCGE (i TsTdMiSIce TSP EEiiyieCh S ESHTACHEER IGRBR GAIT Al LeESToTindkeAdp &@1

TGATTATTGA CTAGTTATTA ATAGIAATCA ATTACK LCATTAGITCA TAGCCCATAT 3161
ATGGAGT THEBaEERe It TIAIS ATH ARSI ek d BYEREH RIS Q@é&ﬁ&(&&l@a

CATTGACGT-CE:hAAT HAind M TT, Ao TAQGSA 1o ey
CATCAAGTG o |
TATCATATRXEARIGEP E@f@ﬁe% “(é%ﬁ “I?? % é’%ﬂﬁ%ﬁo &ZEAT 5401
TATGCCCAGANAEAT R5:5desS T GREAESTIR amaﬁvmmmmmwm@mﬂeml
ATCGCTATTA CCATGGTGAT %TTGG % ATGGGECGTGG ATAGCGGTTT >521

GACTCACCE 'R ATGGGAGITT GITTTGGCAC b 1
CAAAATCAAC (XI?QEIH’T@@ WERIAG GEICEEN KAADAAESTERIS rOBODA ViGATh S T BaBCwBich

ACTOCT T AT AR PITER FF PARTACAeA ST TATHS LUk AL PR e 6
AGGT AAGTdedaANBST DRGEKNIRNGINEOGEKIGTCH T IAPROEh GBaSUTCO8TeT GEiEDR TResed _
TTTOGTTTIY U T T T UL AR SRR PP ERE s E

CCATCCTCGOalaT GUTCERGCUBITCTCC AAGGAGTCTG TGCCGAAGTG CAGCTGGTGC 6001

GATACAGCTT TAGKRCC AL P Traap A  tth ale feRgRie? ° ™

AGTCZ@ATW@@A@AWW@@’W@@M@G&@@MCW\ aplasmid e PT@@W@(%N@@ 181
1

Teanaoocte A iR clotd phdleliderd f%%%ﬁ%ﬁﬂ%@@"wm N

ACTACT GEEGH Itrapligtsheottuimaczgicalonst peettationd&as i iasioh f HEGE gGl

TCTTCCCCHE c@@ﬁ&ﬁ@l@%ﬂ&%ﬁ%@%a@@? Q\M@ﬁeﬁm/@ @%ﬂrﬁ;@ 16t 21
TGGTCAAGGA CTACTTCCCC GAAI GA CCGTGICGTG
cells of the culture are free of detectable levels of such agents, stormg cells taken rom such

25 culture, e.g., in one or more separate containers, such as vials (e.g., comprising about 10’
cells per vial), under refrigeration (e.g., at -80°C). The present invention also includes
methods for preparing a working cell bank comprising selecting a sample of cells from a
master cell bank, growing the cells and storing the cells in one or more containers, such as
vials. Cells used to make a working cell bank can also be tested for bacteria, viruses,

30 mycoplasma or fungi as with the master cell bank.

The present invention also includes a master cell bank and/or a working cell bank
including any host cell of the present invention (e.g., as set forth herein) or one or more
cells therefrom. Cells in a master cell bank or working cell bank can be stored in hundreds



6481 GOGGCGTGCA CACCTTCCCG GCTGTCCTAC AGTCCTCAGG ACTCTACTCC CTCAGCAGCG654 1
TGGTGACCGT GCCCTCCAGC AGCTTGGGCA CCCAGACCTA CATCTGCAAC GTGAATCACA 6601
AGCCCAGCAWOCADMANIETG GACAAGAAAG TTGAGCCCAA ATCTTGTGAC ROAAST@AGA 16661
CATGCCCACC GTGCCCAGCA CCTGAACTCC TGGGGGGACC GTCAGTCTTC CTCTTCCCCC | U
CAAAACCCAA GGACACCCTC ATGATCTCCC GGACCCCTGA GGTCACATGC GTGGTGGTGG 67 81
ACGTGAGCCA CGAAGACCCT GAGGTCAAGT TCAA A CGTGGACGGC GTGGAGGTGC 3341
ATAATGCCAA GACAAAGCCG CGGGAGGAGC AGTACAACAG CACGTACCGT GTGGTCAGCG 6901
TCCTCACCGT CCTGCACCAG GACTGGCTGA ATGGCAAGGA GTACAAGTGC AAGGTCTCCA 696
ACAAAGCOETY- CIOARILE00. 7000t anR0¢viaiepomare hefConamerss sepiiaisded7 o

AACCACA C S5GN C CAGGTCAGCC 7031
T@Cﬁ&%sw%g% E;EA;TE GCGA@%‘%%O CGTGGAGI GG GAGAGCAATG 7L41
GGCAGCCGGA GAACAACTAC AAGACCACGC CTCCOGTGCT GGACTCCGAC GGCTCCTTCT "' 20
TCCTCTACAG CAAGCTCACC GTGGACAAGA GCAGEHH GCAGGGGAAC GTCTTCTCAT 726 1
GCTCCGTGAT GCATGAGGCT CTGCACAACC A GAAGAGCCTC TCCCTQ%‘ 2.1
CGGGTRAAATG AATI"G@CF@(‘FP'WWCWPA@@ tadiresclecty the ereseptreeeere e “T't381
CTTCCTGT{He iV hidi=Ts A G ethbTihWHo o rAp SIEARCTORh G IMAGAfIples 744 1
GGATATTATG AAGGGCCT G AGCATCTGGA TTCTGCCTAA TAAAAAACAT TTATTTTCAT 750:
TGCAATGAIPE BTt ADerarepartiRveaioir ATTTTACTAA AAAGGGAATG TGGGAGGTCA ' " 6 |
GTGCATTTAA AACATAAAGA AATGAAGAGG GGGATCTGTC GACAAGCTCT AGAGAGCTCA 621
CGOGTTGATC Aww TTCGACTAGC tTT AGAAATCCGC 76 8 t
GCGGTGGTTT T pR-elereRt X BEERSI¥C / 74
GCCAGT ACATsefeGTCCATG CCCAGGCCAT CCAAAAACCA TGGGTCTGTC TGCTCAGTCC 7 801
AGTCGTGGAC CTGA C GCAA TAATAAC CATAAACCAT 7861
TCCOCATGGG GA &%&“W%@E@&E?@ mﬁ%&m 7921
CCCGACGT §i65 RETHRHAGE pd/E0ARETEGuaNCECCHDSAT HoERGEHEGE0YICHMHEGEERAAA 79 L
GGAAGAAACG CGGGOGTATT GGOCCCAATG GGGTCTCGGT GGGGTATCGA CAGAGTGCCA 8041

GOCCTGGRASCBISAACCCCGC GTTTATGAAC AAACGACCCA ACACCCGTGC GTTTTATTCT R O
GICTTTTThRds Sythdsized b FEIRCGEGTTC CTTCCGGTAT TGICTCCTTC CGIGITTCAG 8 1 61

TTA g@@g@ QEGILTCC ACTATCGGOG Z2

AGT%F %%% W&I&ﬁ ’ gGCGGG%GAT TTGTGTACGC P281
CCGA@GT@@C@&%TWCW%&WG@%FW%G&W COARKGCTGCA 8341
TCAT CGAAAT:CTRRCE T GANT CCAAGETCT G TT AGAGTTCE A CCARGACTAAIG TEIITGAGCATA 840!

TACGCCCGaA Sk e oo at (el GAAKa T CEERATGCC TCCGCTCGAA GTAGCGCGTC 840l
TGCTGCT@& CCACGECCTC CAGAAGAAGA TGTTGECGAC CTCGTATTGG 8521
C GCTCCAGICA ATGACCCCTG TTATGCGECC ATTGICCGTIC

AGGAQ@\TTGT T HGGGAACATEEEOET GAGESIRXGITHEC (SR T NOEGEsEIAGTROTCSicd 1

CATC GAGA "GGIL.CCATC 8701
ACAGTTT OAd%&%‘eM@ m‘ﬁ%ﬁ% A TGTA 61
GTGTATTGNEn GRAIPOIT 3@ pBETROGAA I SOSOBRASEN INSOTOETETSD ICTTiAGATEE the

T ACCGGCTGCA GAACAGOGGG CAGITCGGTT 8

TCAGGC@%%%@I‘ W GCACGGOGGG AGATGCAATA GGTCAGGCTC 8941
TCGCTGAATT CCURAATGT BapRSEAET IO SEEAN It MEN S COEro E GRANAGIES 90C
CATAAACH M ST E BT the BlpiaabrorCAs sEFASH R Eatidr \d lekpheshitn ShfXmeMbAl To

do this, the 5" end of the BGI-IgG intron was extended by PCR to contain a partial sequence

of the CMV promoter. The resulting extended PCR product was digested with EcoRl, filled
in with Klenow polymerase and digested with Ncol. Simultaneously, the light chain
expression plasmid, pUhCMVIGFRLCb2, was also digested with Nhel, filled in with Kienow
30 polymerase, and digested with Ncol. The intron was then ligated to pUhCMVIGFRLCb2 to
construct pUIGFRLCb2 (SEQ ID NO: 32). To insert the intron into the heavy chain
expression plasmid, the PCR-extended, intron-containing fragment was digested with SnaBl
and Aflll. Simultaneously, pUhyg(-)IG1FRhuH was digested by SnaBl and Aflll, and the
intron was inserted to construct pUIG1FRmodH (SEQ ID NO: 33). Subsequently, a single
35 plasmid vector containing both the heavy and light chain expression cassettes was




9061 CCACGCCCTC CTACATCGAA GCTGAAAGCA CGAGATTCTT CGCCCTCCGA GAGCTGCATC 9121
AGGTCGGAGA CGCTGTCGAA CTTTTCGATC AGAAACTTCT CGACAGACGT CGCGGTGAGT 913
TCAGGCTTTWOPCWIATIFCA TTGCCCCCCG GGATCTGCGG CACGCTGTTG ACGURGIYAM147
GCGGGTCGCT GCAGGGTCGC TCGGTGTTCG AGGCCACACG CGTCACCTTA ATATGCGAAG 9301
TGGACCTCGG ACCGCGCCGC CCCGACTGCA TCTGCGTGTT CGAATTCGCC AATGACAAGA 9361
CGCTGGGCGG GGTTTGTGTC ATCATAGAAC TAAAGACATG CAAATATATT TCTTCCGGGG 94 |
ACACCGCCAG CAAACGCGAG CAACGGGCCA GAA GCAGGGCGGC ACCTCGCTAA 94S
CGGATTCACC ACTCCAAGAA TTGGAGCCAA TCAATTCTTG CGGAGAACTG TGAATGOGCA 9541
AACCAACCOTS @BtV ST ADIERRICHR erodigetted by RetlxodAtactiadanetantiadighb 601

CATCT 9661
oo R AR Ity R o A HigEel ol A e . ool
GAT GGCCARAEMTIGNGOTN TOTASHECEsSeoratineaiecdocensterreAla REEPEfRFQdPs 1
GTTTT praaer ECAGN ThAg 9841
ATACATCA';FS? %@GAAAA‘ SHiF Ei“%GTTTT ' E%?Tﬁ@(ﬁ"%#%@@T r%égﬁ}g% 901
CTTCAT AARAVY cimaend o omgaGhosr trenaiessa A xerssienaasse e ToleRBAK 3 96 1
ATTGCACA[s B IR he HeAv g@é@%ﬁé@% wWekGAdH e BT tHCO21

AACACTCTCC CCTGITGAAG CICTTTGICA M%&% 10031
PLI 13

CGCAGGCGTA teaerstredtC T eGP ESS
GGCTGTAG] GCTGTCCTTG CTGTCCTGCT CTGTCACGCT CTCCTGGGAG TTGCCGCTCT 10201

GGAGGGOGTT ATCCACCTTC CACTGCACCT TGGCCT AGAAG TTATTCAGCA | 026
GGCACACCAC GAREIHQBEP M EHARRIRSTDIAS mrﬁi\%@&m JAQIM

e e s G0
TOOTCAGKEPS (SR ATl SROAT AR O CROPAATE LR R B oo
;%T%in;mﬁ/&@sgﬁﬁ&gﬁ%ﬁoﬁm DRCAGET TWE td'@@é’G@géTCX g: ngi
CAATCCAU AP IR Farte TR AR PRIV BRI OcCA 0001
GCCAGAGTAG CABEARGEIRE eABBABSIHGAGSCRBECACIERLCARET GOAPS GIFELOBREBA 10741
ACARACE AR SN P RARR AR B el i
%Ammgmm@mf Wmm%swmﬂ m&%t 889'8"1 L
TGGGTT W@mgdW%%ﬁ¥§%h§ E'CCGT ACACGCCTAC 11041
CGCCCATTTG OBROANTISSHISEOATTe U ROERUAFY 1o AR IODCOBPRIANTFTOZ2K 101
CanCooCTA TR H A R e e e R 1021
TGAGATHRQUETHREATIEGT RSt riTICAIRS TAL eEINRET Notes PRINGETUNISNRETeRsEPAT 11281

AATGCCCAGHia ohira CG@@T%@% (A E PN RSICGCGTACTT GGCATATGAT 11341
ACACTTGATG TACTGCCAAG TGGGCAGITT ACCGTAAATA GTCCACCCAT TGACGTCAAT 1140

GGAAAGTCCC  TATeaEntsT paisfor Aegayx Coait AesreAaWS ATTGACGTC AATGGGOGEG 1 14 6 L

GGICGIT ritdde s a bt Ah6acldad Tt BAGES [MERGAGTCCA | 5 2_ 1
m¥ét||: CAA%’@I’@%T‘ @iﬁ% p@%\a%%&?%%él Eﬁ-@ A GFCAATAA-Cl_:g ii15H ;

25 The 5’ primer has a Kpnl (ggtacc) site along with the Kozak sequence and the 3

i~

primer has an Apal site (gggccc).

For the light chain the following primers were used:
5’ primer: 5'-gaattcgtttaaacgccgccaccatgtcgccatcacaactcattgggt-3' (SEQ ID NO: 39)
3 primer: 5’-ccaccgtacgtttgatctccaccttggteectt-3' (SEQ 1D NO: 40)

30 The 5’ primer for the light chain has an EcoRl (gaattc) and a Pmel (gtttaaac) site
along with the Kozak sequence, and the 3’ primer has a BsiW1 site (cgtacg). The Pmel site
was added to the 5’ primer to serve as an indicator of successful ligation of the PCR
product to the plasmid.

The amplified heavy chain sequence was cloned in pUIG1FRmodH/Kan at the



11641 GGTGCTCGAA GCTTGGATCG ATCCAGACAT GATAAGATAC ATTGATGAGT TTGGACAAAC
11701 CACAACTAGA ATGCAGTGAA AAAAATCCTT TATTTGTGAA ATTTGTGATG CTATTGCTTT
1761 ATTVEDAADDS$8TE ATAAGCT GCAATAAACA AGTTAACAAC AACAATPCTAISTNGAGITAT
11821 GITTCAGGIT CAGGGGGAGG TGTGGGAGGT TTTTTAAAGC AAGTAAAACC TCTACAAATG
11881 TGGTATGECT GATTATGATC TCTAGICAA (SEQ ID NO 48) Plasmd maps for
these plasm ds are al so provided hereip,in figures 1-10. Expression
Vectors, such as plasmds {e.g., figures 1-10), including a target gene to

be expressed may be introduced into a host cell %/ aggl of several nethods
known i nKpril@ndApal sifes e bonstupttifoGl FRIEHN (SRR 1D NEX #1)eprd Hediglisd@inas host

cells, tg aﬁ&mﬁagﬁb&.ﬂ A%Fmg%%z @%@E& #ayanbf%w%.eg%rbmmate

precip |ta escrl am and Van der Eb Virol ogy, 52:
546 (197B)IGFRbEEREN K (3@ D MY Hals for introducing DNA into cells such as

by nucl ear i njg6%ERA-1OVadMeR rc]ﬂ#e %?tBsszﬂ it RafBRr tAé RBalyhHmeSKprdshiBR T

nmet hods for transformation | | ectroporation, |iposomal
t r ans¥ or eASEPIEHAIANG WITEAE- IERYEH- ?F%?’%?Qﬁer%”?@ﬁpreﬁ'o’b%ﬂ@&‘i?&l c cells (e.qg.,

E.coli sy M@F@ﬁc@b@?e l@rp/@@?ﬂ%L@Eﬁ JRIK B Qido @ligebidd bﬁ@s%)ar@th@ﬂbé@ whi ch

contain substantia constructions (such as S. cerevisiae) are

used, t rwmﬁ%‘ﬁaéﬁﬂtedﬁasdwgﬁd&td?ﬁ?%?'Wetﬁtco?ﬂf%b cal cium chloride as
descrlble_gA@“:ﬁnggw (SNQ@tNa(b aFroc. Natl. Acad. Sci. ( USA) 69: 2 110

(1972) st cells co i Si ct.or 1-10), of the present
i nvention mayPRR!sedle é%l"%’?ﬁﬂe‘%%‘f‘ﬁ'gh%’@g?%%%@?ﬁ'ﬁga ﬁ'ﬁ@”‘i?’%'ﬁ%‘tmﬂh t he
requigi t grehar aee &ése&kb%tﬁecgeleg@ ir®fibpsught ataod’t an@eltog&ee foldi inctasa@se

hanst er ovary_ (CHO |rral
expr ess@’f‘P’?ﬁﬂRﬁ‘leé‘@“‘t“ﬁ’@ §‘eD)6$”rr€ﬁ"§nPA%gioFer% ﬁpé%r‘”&&h f increase in
the sel eghémmisREf ﬁglbethm\éaw f\?hﬁbhdi@@id?ésé@fca&s@tﬁéstdfaﬁﬁri@retﬁed sel ectl on

mar ker such as di hydr of Kauf gan et al 982
B ol | 1ouies hegnion. e PRECREY Shd R s PtcReyS itk Tt ordts wotRaare 7
79- 86) . lbcsthaedwartdmgacdshamve(dne@lbnpfae@brm@ooanﬁ- ma:en@lwhwreohmd)ratree

(To80)  preseratgs P tay S pastsoferocigd wor g SLRAT S el ‘?‘het 0

expr essi the BLESA analgsustane Bem‘grﬂabéluwcm tableal. DHFR gene in conbination with the
target gene to be expressed. Anplification of the vector-inserted target
genes occurs in response to addition of increasing amounts of the DHFR

ant agoni ELiSAeRootduexate (MIX) to the culture nmedi um and cl ones or

subpopul ations carrying rmultiple copies of the reconbi nant genes are
generated and can be selected (Wirm (1990) Biol ogicals 18:159-164). The
gene2%rrpﬁﬁ¢ge@§t| on process typically takes several nonths until stable cell
| i nes are obtai ned which show high target gene copy nunbers and hi gh
production rates of the desired protein. In an enbodi nent of the invention,
a pol ynuel egtiiildelpf2orhengimesemdeniratyent i on is integrated into host cell

(e. 0. 1 DXB1 1) DNA or is ectopic (nonintegrated). In
an enbod? né’l‘r'lma(?flé%ﬁgat?‘?ﬁ@@ ion, the polynucl eotide of the present invention
i s present HRAP-tdmugaeklgoatantienmeralgGopi es per cell (e.g., 2, 3, 4, 5 6, 7,

8, 9,.10 i re e S5 Pt he
geno?ﬁ-’ o lf)l\lkﬁﬁ"g %Lee"m§t1 /%%ré(\ <68v,§93 §%r§'\q}eé/§ a@r/ p?§T l?t hepig:%é %gﬁ@rn%g?é g# t he
vect or DNATwead20conconitantly, t he amount of pr oduct

e TMB liquid substrate system: 1 step turbo system from Pierce

e Stopping Reagent (~2M H,SO4)

30 Procedure-

A. Preparation of Standard Curve
Diluted purified anti-IGF1R to 200 ng/mL in ELISA Diluent.

20,240,000 ng/mL + 200 ng/mL = 1:101200 dilution

Added 10uL Human IgG1 standard to 990 ul. ELISA diluent (l).



whi ch coul d be expressed, can be increased by selecting for cell lines in
whi ch the vector sequences have been anplified after integration into the
DNA of t hwotrosxosesabl . Any of several cell cul ture nmedi uRETRISONM/06414T he art
can be used to propagate cells expressing a target gene. Several
commercially available culture nediuns are available. If expressing a
protein to be used therapeutically, % I-product-free nedia (e.g.,
serumfree nmedia (SFM) may be desirable. There are several nethods known
in the art by which to cells may be adapted to growh in serumfree medi um
For exanpl e, Qilutedta 2¢0naimli yraddingl4ddet Of’r&rtél‘@%ﬁ/ﬁ tlehilRg ddeants from serum
suppl emented nmedia to serumfree media. Sequential ﬁéggtatlon or weani ng

i ncl udes swi tFeerary £al-ladayotsorhthe 00mgmls sigplasthantt dere mAniay Fhas8Yum f r ee
medi um '&eﬁﬁé’@faﬁrlatr@gﬁ&%éﬁa@ard a6 IhbAdIRPA00REM stdifrdSloMbw ahel ,pe&@r%eSFM for

har sh onl &aPIid MRS (PP deR CRAEPLAT KOS oolATe ol Ty oo LAshEL b iibeqige* S

ser urs f riae bARKIbED nd/Me staubidrdr e shoul d be in mid-1ogarithm c phase, > 90%

vi abl e and seeded at a higher initial cell inoculumthan during adaptation.
A cell line containing a host cell of the present invention may al so be
stored in a master cell bank (MCB) and working cell bank (WCB). Typically,
when a c®| Prepamgtion of Goptrgle used over many nmanufacturing cycles, a two-tiered

cell banking system consisting of a master cell bank or master seed bank
(VBB) andfeBRE PRI " BBk can be established. A cell line is

established from ceII cl nd -t to
make-up the lio:iN d&i@pgiﬁ&,@e resoaﬁﬂfgn Pé\a arQCHa?§4§9§%P¥ég? '%edgéﬁﬁﬂm vel y
tested fPrepareakaminaigusts aud btoeesi dda¥t.eri a, fungi, viruses and nycoplasma. A
sanple of cells fromthe MCB can be expanded to formthe WCB, which is
characterized for cell viability prior to use in a manufacturing process.
The cells in a MCB or WCB can be stored in vials, for exanple, at |ow

t enper at@r 8 Siaé! g., OC or lower, -200C or -8Q0C). Typically, the working
cell bank cIu fro one vi al ank whi ch have been
grown for é dgqqls r g&dgg/a% oJegm %«%ncvjpergture Qe?orgggéf{hfpl when future cells
are needed, they are taken fromthe vvorkl ng ceII bank; whereas, the master
cell bank is used only when necessary, ensuring a stock of cells with a I ow
passage NURREND 4 RV Gerd8REbdstiodsib sidridary dinelting uhkowae! | cul ture. Thus,
the present invention includes a method for making a master cell bank
conprising transformng a cell, e.g., a CHOcell, with a plasmd of the

present in | ect e cl onal popul ation of said transforned
cells (eé gwasg és)ig'%tesl?( c%l%%?vagsp?v\ftﬂ on a culture plate), culturing said

clonal popul ation (e , inliquid growth nedia), determining if the cells
fromsaid culture cont ai ns bact eri a, viruses, n% I asma_and/ or fungi, and,
if the cel Added stangardsysantipls. adsamplss toihe @epwpTal %%r?ed‘?mglﬂ’@h agents,

storpig celdml ledinfehevaigds el flure, e.g., in one or nore separate
contai ners, such as vials (e.g., conprising about 107 cells per vial),

under refriggesat tHepidte atd mCLaiatedSGDO)ourEhreomrtesmsnaturenvent| on al so includes
met hods for preparing a working cell bank conprising selecting a sanple of
cells froma master cell bank, growing the cells and storing the cells in
one or nore containers, such as vials. Cells used to make a working cell
bank can4.alDigtesthet id-eenivasiedsmttelotal -1 QPO ESISAYEN asma or fungi as with
the master cell bank. The present invention also includes a nmaster cell
bank and/or a working cell bank including any host cell of the present

i nvepd i on (Pebrmedan Bl f:000 diub@T 8] atdingr10Qief afti-Ng@ stock to 990uL of 0.1%

BSA-PBST, then performed an additional 1:100 dilution by adding 350ul of the initial dilution to
34650 uL of 0.1% BSA-PBST. The final dilution of this solution was 1:10000.

5. Aspirated the liquid in the wells. Washed the wells 4 times with EIA Wash Buffer.
30




cells therefrom Cells in a master cell bank or working cell bank can be
stored in hundreds(e.g., 100, 200, 500, 700, 1000, or 2000 vials or nore )
of cont aiwersgio/esetih as vials (e.g., glass vials) under Peffisg@asiienh (e.g.,
Q0C or | ower, -200C or -8Q0C). Exanples These exanples are intended to
further clarify the present invention and not to limt the invention. Any
conposition or nethod, in whole or in part, set forth in the exanples form
a part of the present invention. Exanple 1. Evaluation of an intron el enent
in the anti body expression cassette. A bG-1gGintron containing.the

b- gl obi rf-sPHek! Wattor! the SRR eonjygatedaralliwells, é%ifﬁ'ad BBS?@G&I”SN@“«RP‘%H i Part of
t he sequengguds 42 RRGerdratite.l NTunogl obul i n splice acceptor was synthesi zed
by PCR ATTAATACGA CTCACTATAG CAATTGCACG TGTGGCCACA G GTAAGTTTA AAGCTCAGGT
CGAGACCEEG CCTTTGTCCG GCGCTCCCTT GGAGCCTACC TAGACTCAGC CGGCTCTCCA

CCCT TTGC;I CT ACGICTTTGI TTCGITTTCT GITCCTTTCT CTCCACAG
[/ GC TTM@@%%E@W 3) The sequence contai ni ng CAGGTAAGITTA
(SEQAdD NGO 4) is the b-globin splice donor, and the sequence contai ni ng
TTTCTCTCCACAGCC (SEQ ID NO 5) is. i mmnaglﬁ\%ll in accegtq%r ezi te. The sl ashes
represend: DReelonedgolr Bdha pelisdly adiing 18R phakb VR Aubsyaied? safdveiccept or
sequences. The intron was inserted downstream of the human CW pronoter,
within the 5 flanking region of the expression cassette in anticipation of
expr essi @n Depératroeupentthe aroowhd ot i colerie s wallacadged 60 el l9GEtopgi® Raegeshtonas

ext ended by, R I rtd a t .o The
esul ting chiel B Blabidet d ST R Hhet LAt pRPARNRY 2 T8

Kl entiv pol yhwtess ePlatediedelgrastiel ®nUeSNcol . Si nul t aneously, the light chain
expression plasmd, pUnCwWI GFRLCb2, was al so digested with Nhel, filled in
wi t h Kl enow pol ynerase, and digested wwth Ncol. The intron was then |igated
t o pUnCMWA. GRiRinCiiZminatee @h addingcthe [StdpEiFgLREaZerft SiEaH the dkieprb8®e. of Tach welewsing he
intron int h [ i i-d...f he PCR-extended,

i ntron- cont% é‘% '%rl%ﬂ‘ggﬁ ¥%d§%%¥t'ﬂ%%%ﬁ§%§@§%mvﬁ hrgsgrrl]gtm and AfII1I.

Si nul t aneously, pUhyg(-)I1 G FRhuH was di gested by SnaBl and Aflll and the
intron was inserted to construct pUG FRmdH (SEQ ID NO 33).
Subst?jueht P3ta Agaly§isigl e pl asmi d vector containing both the heavy and |ight
chai n expr essAmiyz6A888 LEiRG a Wameonstriogidties carse fitol | ows: pUl GFRLCb2 was
digested by Rsrll and Pad to transfer the Iight chain expression cassette.
pXBLS was. al s i ges I d the LCB2- containing |ight

chai n ex dlGAG t% Eﬁ'& A3 Pt gdl?r@onstruct pAl GFRLCb2 (SEQ I D NO
34). pU G PreRamed MORZ celieat 200008 celts/ygll @D calle/mlel @Asd) imeultireagnent

carr ({) ngm@ﬁ%ﬁt&é@ﬁ@ﬂsﬂ%grﬁ%@ BaIf8 irpbg-%hﬂgsgué%ft@rre%?zﬁe@ @RS On

cassettes. was al so digested by BssHI| and the heavy chain
expr essi 85r30&%)s Breperegaiiplicatevelsdsaample. hiacuhated plates oMemiahit i ¢fA GLFRLCb2V1

(SEQ I D NQpaigy 5_eqagc%l £ala P} Ch2V3 (SEQ ID NO 36). The intron containing
pl asm ds were eval uatéd tor anti bodgqagx;)resm on in a transient transfection

by ELI SA2) Gerted ELIRA RaigEniNINEAAY-2ABP) wite H0Qubdvell anti-

IGF1R capture antibody (a commercially available IgG1 specific antibody). Prepared

25 purified hybridoma derived 19D12 to 1.0 ug/mL. Each batch was tested for use. Incubated
ELISA plate at 4°C overnight.
3) Removed tissue culture plate(s) from incubator. Withdrew media from all wells except
the untreated (EMEM) control wells. Using a 12-channel multichannel pipet, removed the
media one row at a time to prevent wells from drying prior to sample addition.

30  4) For dilution curves in a 96-well dilution plate, added 100 pl/mL EMEM to columns 1-
10 and 12. Added 200 pL/well control Ab at 5.0 ug/mL to appropriate wells of column 11.
Add 200 pl/well samples to appropriate wells of column 11. Using serial diluting apparatus
transferred 100p! (1:2) from column 11 to column 1 (column 12 is untreated cell control).
Removed media from wells of cell plate. Transferred 50 pl/well from dilution plate to




transfection was performed with plasmds carrying the intron in both the
heavy and |ight chain expression cassettes, expression of anti-IG-l R was
about twowoteilwdsssze- f ol d hi gher than that obtai ned fromPCrAIS36006416NT by
simlar plasmds without the intron. The two single expression plasnds,
pAl GL FRLCb2Vi and pAl Gl FRLCb2V3, were evaluated for bioactivity in the
KI RA (ki nase receptor activation) assa The result suggests that both of
t he single expression plasm ds show equrval ent bioactivity to that shown by
the purified anti body obtained from 19D12 hybri doma. Sonme plasm d vectors
wer e fur EPEISPADEING Wels ¢ftheb algte. Forubhaded fae pmté@sentq{h lm@ator CoR %R S5-
sequencegﬁgﬁpmn below in bold) at the 5 end of the heavy and |ight chain
cDNA sequences. The restriction sites in the %%iners, not ed bel ow, are

under | i nekPreaa@di@E-1(REPiSysiems: MitnereelisndNG 8t 6nBY/Mhig FMERN (NAFBR) d and

italics. RERRvEd iid5BE cORire pfa@és de?ﬁxH&@@é’tMr CWﬁf'ld?e\lv%e?‘@oniéﬂté. f?é!\ﬁ all%e \Pélls"(‘?r S -
gcttagt ecc ccgccaccafg 8 % ct gggtttt-3' (SE 37) primer:

5' - agacki§&Ysdiedt rge che(%"? BeNOa”@ e'ﬁ’l:e' @"tr@r"f‘?ﬁ"ér has a
Kpnl (ggy\a@g@m)ﬁgmealmmw%wu,ﬁqhegmzak sequence and the 3" priner has an

al sit ccc For the light chain the follow n [ s were used: 5'
eroi mer : %%g%P? fies 2&’8%‘”&‘8@&8%&%%&?‘? ﬁeoora\%tﬁw@é%f%@éﬁ@%@i 3' (SEQ ID
No 29) B;scardemeca@tms@ammdgt(@nﬂmgm@d@b@mameitub@l&m&ﬂé) -adid bldte@ohD NO  40)

he priner

f t h EcoRl tt
(gt t aanBPIEa et {a PR RLBRBoaib B erceodl Banc ad sPogk Pisise) o
Bsi WO si brea (ptaé alegker at'ﬁbemﬁamberat&efom&ﬁwoadded to the 5" prinmer to serve as
i ndi t f h duc | d. The

o e HE b 0L O PR Y b e AT ™
and Apal plate{®<alt weltsarasttreuith dppiir@6-wWEHp lte) SEGd DI 00QuL/vd)) lysabuaffdrh&hbolg ht

hai | | EcoRl d BsiW sit t
const r uoPisRy e e MRkt Rl 8 My & FRe K was < hen di gest ed
by BssHI 8) Falowingridoingttéfehipenbatiomai FLISApIate(s), discamsd btock bafferidump,t h t he
h i B I t - K.
oA GER CoBp 2[R BRRE B R P A BF faSnGy RSk Gaddhy BN, B o
expr essi biattechaftasteneh wash.i nserted at the sane site to construct pAl Gl

FRLCb2V1g )K:({H%Qg I)'rge ffeﬂﬁluba@gﬁ}:f éell%ﬁétle% &é%@ké@?§?ﬁ?%ﬁ%ﬂpﬁ% (?3‘\95!%55' on

pl asm ds w th and I ntrons ntron
br ought MFS@MN@-WQ'EOFEF—@AW'@P@M AdthelsseWw wasdlignstassd @t ooe tl@ﬁwﬁmg@:l Rin

DXBL 1 ceb bsannBthicaRMa) s, PALGS taRM3r, ‘@%F\ﬁ"y bi B&te@l @ﬁﬁh&jéoﬁﬁrtﬁé/ {rﬁ'rgsf(%‘)t h

heavgq]and I'i ght chai n expression cassettes anti-|

intr YR inrpderopIeakip WM@RE@@Z%”'%F@' ¢lyreprp| /égqﬁqs!scrpmngc%bbleéd bot h

heavy angnér gipktirghaé wseeéareﬁgd»@@ae@ss%ﬂ Sﬁé?te@ﬁa@’r'tat rooftbmiBeAii@B%or® th the
intron. The supematants from day 3 and post-transfection were anal yzed by

ELI SA. TH¥r8ata from the ELISA anal yses are set forth belowin table 1.
ELI SA Pr operttypefRbgenited antphdsphblyld3indQictebtioh ABL 4CA0GEPtaRLESA; Lake

Placid, NY) at 0.2 pg/mL in dilution buffer (see reagent sheet). Brought to room

25 temperature. Following incubation of lysates, discarded the lysates (dump, blot). Washed
ELISA plate(s) 4x with 100 pl/well wash buffer. Dumped and blotted after each wash.

11) Added 100 pL/well 4G10 Ab (anti-phosphotyrosine antibody) to ELISA plate(s). Gently
shook plate(s) on a plate shaker at room temperature for 2 hours.
12) Prepared HRP conjugated Streptavidin (Kirkegaard and Perry Laboratories Inc.;

30  Gaithersburg, MD) at 0.025 ug/mL in dilution buffer. Brought to room temperature.
Following the 4G10 (anti-phosphotyrosine antibody) incubation, discarded the detection
antibody (dump, blot). Washed ELISA plate(s) 4x with 100 pL/well wash buffer. Dumped
and blotted after each wash.



Human 1 gG coated plates HRP-conjugated goat anti-human 1gG ELI SA Di | uent

- 0.1% BSA (bovine serum al bumin) / PBST (Phosphate buffer saline and Tween
20 TMB IwQuon/esetistrat e system 1 step turbo system fr ®GTRIS2I0086418T oppi ng
Reagent (~2M H2SO4) Procedure- A. Preparation of Standard Curve Dil uted
purified anti-1GF1 R to 200 ng/nmL in ELISA Diluent. 20,240,000 ng/nL + 200
ng/ mL = 1:101200 dilution Added 10niL Huwan | g3 standard to 990 nlL ELI SA
diluent (I).Diluted to 200ng/nL by adding 49.4nL of (1) to 49950.6 m

ELi SA diluent. Prepared 4 m _ aliquots of the 200 ng/nL standard and stored
at 40C. ) Adldpd 3P0 abkve)l HRI eqrivaated Siraptaviitin. Gentiyrhogk RlRtRS)PIAPIEE by

| oadi ng d perforrred 1: 2, serial dilutions from
the top %%gﬁiﬁ?éorﬁg&?ﬁéégﬁﬁ%%@méﬁﬁ% ma% Used ELI SA Diluent as the

bl ank or 14 Rigpared IMBraubsiiate @2 cww&nhwsgﬁn SHeteHs) PraehAMiguEaiit rol  at
300 ng/ ”écmﬁﬁ:@ﬁfjA YélcélmﬁﬂﬂeﬁlfB( B)ougﬁtst@%c?rﬁ ?é?ﬁééi‘éth?&‘ mlo%éﬁ‘l‘i@i‘:ﬂe&%méf ﬁ)

49925. 9 | uent. Prepared quots and staored C
Assayb Al 'P@‘V@@O'&!ﬂ E#'@ég’éﬁ%@@) @@Cﬁﬁ‘ﬁﬁﬁ%&l’%ﬁﬁ'@% ﬁi’é‘?palblﬂt)e Wesher&ELIRA Hﬁtec hem

1. Set U@(Mﬁ&n@bmu%@%m& mde'dcaha biftte8laRBESdH washve and unknowns. 2.
Washed pl ate

Added_ st d d
sanpl es 1% ﬁdﬁ’éd éB?HléY.‘!?'i H"g %Ft@e H%E'Héf\ Rl Sieeﬁ‘iﬂ t‘& é@f%?o% %?ﬁif ef %neach
wel | WaSrol;QQeﬂ‘iperaQ%%rel@ rhingtepl at e and i ncubated for 1 hour at room

0 1 ont . WBB¥RBA MNP FYRaPa 206eq 88 Pl MRy ARG FOPROERAD - hul g

stociot Opl%Qaéd@f(Mete&%BSéwwIt 450hean/5pe hiroried vaas reattivithio aalmidutdoor

di | ution addi n 3{50m_ of the initial dilution to 34650 nL of 0.1%

BSA- PBSTa SP‘?HQ‘F” dilution of this solution was 1:10000. 5. Aspirated the
liquid in the wells. Washed the wells 4 tines with EIA Wash Buffer.6. Added

100 mL of_,t.h - LU . he pl ate and i ncubated
for 30 M?Ssﬁgﬁi'ég@f? é}r;?%g'rog'tlg‘r’éel f»gJ.’ L’%@%‘%e)éﬁ% ﬁ‘gd%/vel |ls as in Step 5. 8.
Devel oped color in the wells by adding 100 ni Rdy ¥avSHibstrate to each

wel | 15 9. pASPERNI NCAHEA) t he anmount of blue colb@4in.Ghe wells, added 50 nlL
of St opppAGIRBYGEbC/HGA)al | the wells in the sdhéd o0 as di spensed in Step
8. Thi s pAIGKFRpLBEXI MeERHEA? - 4 minutes. Pl at243evdloped for 2 ninutes.

10. Wt hpAG3EGReCREV{LOF/HEAMII ng t he Stoppi ng RRBYed26 read t he absorbance
of each PRIATFRECREVA (LERHEA) at e reader, setti bt h@ MWavel engths at 450- 650
nm 20 DeAI&1ARACERIIK ALHI/NEAN data using a 4-pa%arfeder | ogistics curve
fit. Kin4skb Redegioorexpestedini(s®imkl RA) Assay Procedure

These data demonstrate the superior expression levels associated with BGl-IgG -
containing plasmids, pAIG1FRLCB2V1 and pAIG1FRLCB2V3, compared to related
25  plasmids lacking the BGI-IgG intron, pAIG1FRV1 and pAIG1FRV3. Even greater levels of
expression were possible when a Kozak consensus sequence was operably associated
with the immunoglobulin genes of plasmid pAIG1FRLCB2V1 to generate pAIG1FRLCB2-
ViK.
The biological activity of the 19D12 antibodies from the 19D 12 parental hybridoma
30 and from the plasmids pAIG1FRLCB2V1 and pAIG1FRLCB2V3 were analyzed by KIRA
assay. These data are set forth below in table 2.



1) Prepared MCF-7 cells at 200,000 cells/well (2.0x1 06 cells/nL - 0.2 m )
in culture media wthout Bovine Insulin. Seeded cells in 96-well tissue

cul ture pvarew/(sFbcon # 35-3075). Prepared duplicate weCIra/sse@apbad?

| ncubat ed pl ates overnight in CO incubator (5-6% CO2, 35-37C). 2) Coated
ELI SA pl ate(s) (NUNC MAXI-SORP) with 100ni/well anti- IGF1l R capture

anti body (a commercially avail able 1gG;;specific antibody). Prepared
purified hybridoma derived 19D12 to 1. rrg/m_ Each batch was tested for
use. Incubated ELI SA plate at 40C over ni Renoved tissue cult

pl at e( s) Tahle @k Fyalusliornef ani-iGRiRcantikadies g‘%‘rﬁ D12 fyhridoma- st f"f’ﬁ‘ec'ﬂﬁt r eat ed
(EMEM Cﬁﬂbwl:eiv@é&.ﬁam@ PasmidLpAICFREICERVtHne sIGAFRRCBEY3. T enoved the
nmedia one row at a o prevent wells fromdrying prior to sanple
addition. 4) For dilution curves in a 96-well dilution plate, added 100

m /. EMEM t o col 4mnsitlon 10 and 12. Added 200 niL/well control Ab at 5.0
ng/ mL to appropriate wells of colum 11. Add 200 m /well sanples to
appropr i ab wel | s19pfi2 col unehlQIFRLUsAVg seGERLEkAVAt | ng apparatus transferred
100m ( 1:2) from col um 1&CE/HCHoI um 1(L@fé‘6¢®)rm 12 is untreated cell

control )%9Renoved3fdi a fr: ffwel I's of ¢ 4) pl ate. Transferred 50 m/well
fromdil on pl agéz’t oCOrr % ondi ng wel E of cell plate. Incubated for 30
m nut es CQ2 i ator (55p% CO2, 35- 43400). 5) Prepared 1G--1 (R&D

Sys terms,0 nneapoj s, MN) atg75 ng/rrL i oFEVEM (no FBS). Renoved tissue
culture phates fromo ncubas g . Wthdrew;thhe contents fromall the wells (1
plate atpa tine).1gAdded 100ms_/ wel | | GHolsito the sanple wells, and the

| G--1 comgz ol weldgszo Addeckeld0 ml /wel | d8MEM to col utm 12. 6) Wil e cell

pl at es weé® i ncub#tding, bl%cdsed the predsi2dusly coated ELI SA plate(s).

Di scar de®34 he capi4fi%e anti®ddy (dunpi ng*9%8to a container is acceptable) and
bl ott ed % paper §FRel . AdHed 150 nl/ wet330bl ocki ng buffer (see reagent
sheet). @hhAD\indiptex thel eenegrdnation (nanpmated) of Rakkady ased BAAD @Bt ature for 1

hour.5 7) 141943 @Meesorla@%o b|gh£‘|Cdé|H§¥a'téHhéﬂfg 1%6'1bDﬁ>b ahffosly, Wi thdrew contents of

al | weIIs of tissue cul tureip ate(s) wells can be wi t hdrawn/ 96-wel |

pl ate). PAGIFRLED2WI po@pAIGH CB@Y@ é?"esigﬁﬁ%l@ Jata genasted Nsﬁgﬁhed?@'@ﬂ\éker at
room t enpeyrédsdbank %nﬁ'edhﬂjhﬁ the8 tvi®bla&MidNGigH? bﬁ&le%abyJErmﬁ Aj.ncubation of

ELI SA pl ate(s di scarded bl ock buffer ot te 6x Wth
150 ni/ wel | vﬁ%eﬂéﬁf%’“%g%tep mp%ﬁggﬁygb&w@%ﬁﬁﬁgﬁw\é PIZPCS each
wash. 9) gér@lrdewangiGySeamibolie that Wasbridgwalnpacteel | plate(s), transferred 85
mL from ceI | plate(s) wells to garresponding.nells of ELISA plate(s). A

whol 89 row was transferred at one time usi ng a 12 channel multichannel
pi pet. Prior T ;ﬁré@éiﬁfrﬁémlcgﬁﬂhbtwombmeﬁtbedw sdope aymaispmmcbhmmlmnm‘ er vol une

in order ;to inin pr oduci ng
bubbl es Wﬂgﬁ‘fﬁ%@i”n d”(fe}gg %§ §5? ﬁ@@&‘ﬁe | rg/egl,n%r) " 'nggs %’ﬁg& rqg%ﬁker at room
t enper at sus@lffcalty @t Fotrisereid @hd Brhepambdditnieotsinoy secdidalyreeit fquihdepdintthe osi ne
detection i NY, qn%/ ip dilution
buffer ( g@ﬁbﬁj @gatérﬁp eé h{?@v %‘Etef%agﬁ‘%rﬁtn a‘,%g nrgorgeﬁ% gsaﬁlyga‘ tgﬁ é?(gt.o 0 hgbms t,r\{g
i ncubat i Variafs rhgdiftadens mﬂtm:mr/ei'ﬁ@nnmeddlt}csabémsedi&ﬂmbebImte)in willdesgenie EL| SA
pl at e(s) % d ach
wash. 11?;)5&%4&3@@89 n@'f éd"fﬁ Itrlle ﬁg@.ﬁ){h‘ %qm @iosgﬁm Hr c?gl !:ﬁg{ogﬁ'tc ?‘L"t”s %rg
ELI SA pl mtex@dsy to i@3émithip the scope of the claims.
Patents, patent applications, publications, product descriptions, and protocols are
cited throughout this application, the disciosures of which are incorporated herein by
20 reference in their entireties for all purposes.




shook plate(s) on a plate shaker at roomtenperature for 2 hours. 12)
Prepared HRP conjugated Streptavidin (Kirkegaard and Perry Laboratories
Inc.; Gaiwbersidsgly MD) at 0.025 ng/nL in dilution buff@&cCT/UBe@ay141 0 room
tenperature. Follow ng the 4Gl0 (anti-phosphotyrosine antibody) incubation,
di scarded the detection antibody (dunp, blot). Washed ELI SA plate(s) 4x
with 100 ni/well wash buffer. Dunped a bl otted after each wash. 13) Added
100 nL/well HRP conjugated Streptavidin. Gently shook plate(s) on a plate
shaker at roomtenperature for 30 minutes. 14) Prepared TMB substrate (2
conponenkclaytt em R&D Systems) at a 1: 1 mixture of component A to
conponent B. Brought to roomtenperature. Follow ng the Streptavidin
incubation in ELISA plate(s), discarded the Streptavidin (dunp, blot).
Washed ELIAspisglaigd @olvRugipetise comprsing.a betasglebin saicesionorsites and bl ot t ed

after e@ﬁﬁnﬂ%@‘&bulﬁdarﬁqg lelole%%&wﬁénle wHReis uhialsitad Qrets@pgrlatéﬂ%ﬂib@h?(@

Shook pl ate(s) on a plate shaker roomtenperature for 15 m nut egly 16)

Fol | i nepcaotides; d‘(ﬁ‘tﬁﬁ‘t'ii eﬂera@ua@%f%te arﬂrweier V&Whr?ztsmne PENUFIHE OPRE2

pl at e(s)ifkBd R} @b6nd &RDEM (dHlHn@QQF@R ARMLCOBD192ANtHDO3 Retlebith, ani LRl p4rgi- was
read W|th|n 20 mfg%tes of .addin

t op. nt. Table 1. Ant
expr essi on! PEFH-H V'W”ﬁﬁ'&é?ﬂ”dgﬁp%' o heayy, cligin E\chfhﬁﬁ@/fre( LC/ HCA)
1. 04 1. O&btipAhiGliuEdM3 abliohidadyiobuiirGolst@at redbml FRLCB2V1 (LCF/ HCA) 2.42 2.91
pAl G1 FRLCB2V3 (LCF/ HCA) 3.03 3.26 PAIGL FRLCB2V1 (LCF/ HCA) 2.61 2.76 pAl Gl

FRLCB2-V1 K (LCF/ HCA) 3.23 4.06 *mAb production expressed in (ug/m) These
dat at@enprigicrigdigtet belysupeitide bf exipr essprsihE bbta-ghddospliat ednavsith bd -1 gG -

t ai ni | ] ds, pAl.Gl FRLCB | V3, dt | at ed
oo OB € B SR e A B S R R o0, ©
greater |h§1|m10@lo©txhregamt 1Ba Splive amee;ﬂorp@'&sjohipagwlgm md@mnadxsmmemsus Z?gyence

associ at e NMUNO ulin gene
Far covi Tt AR BR G 8l rl b RE WA RAILRES Bk AER e Eu BT TS BF he

19D12 anmdm;ﬂu@gﬁ fromthe 19D12 parent aI hybri doma and fromthe plasm ds
pAl FRLCB2V1 and pAl Gl FRLCB2V3 were anal yzed by KIRA assay. These data
are t forth belowin table 2. Table 2. Evaluation of anti-IGF1 R

ant i bodi &sr Herummnaclwmz:f leighn i2ddresciatit $piiceGHOBXBAAD thel dpicacanteption sitey

pl asm ds . Eﬁ CI?{%% and pAl GL FRLCB2V3. % I nhibition pM Ab 19D12 pAl G1

FRLCb2V1 '%&FE;}‘& Y %)LCF/ HCA) 0.01 -3.26 -4.68 1.11 0.01 -0.34

-5. 72 - 3AXMQTCAGEY CCRCAEGEH CGYrTEPC @GR CHT-CET WAGCI:_TZF@ Ta@ﬁggCAG‘C CGGCTCTCCA
CGCTTTGCCT GACCCTGCTT GCTCAACTCT ACGTCTTTGT TTCGTTITTCT GTTCC

20 (nucleotides 51-175 of SEQ ID NO: 3).
4. The polynuclectide of claim 1 wherein the promoter is a CMV promoter.

5. The polynucleotide of claim 1 wherein the gene encodes an immunoglobulin light chain
25 fused to a kappa immunoglobulin constant region.

6. The polynucleotide of claim 1 wherein the gene encodes an immunoglobulin heavy chain
fused to a gamma-1 immunoglobulin constant region.

30 7. The polynucleotide of claim 6 wherein the gene encodes CDR-L1, CDR-L2 and CDR-L3
of a light chain immunoglobulin comprising amino acids 20-128 of SEQ ID NO: 6, 8-11, 18
or 26 or SEQ ID NO 31; or wherein the gene encodes CDR-H1, CDR-H2 and CDR-H3 of a
heavy chain immunoglobulin comprising amino acids 20-137 of SEQ ID NO: 7, 12, 13, 14 or
22 or SEQ ID NO: 30.

35




0.10 3.82 - 1 78 -0.90 0.21 10.10 2.74 6.41 0.42 18.01 11.06 10.41 0.83
39.39 28.24 20.38 1.67 40.51 39.05 34.20 3.34 54.59 56.00 49.82 6.67 69.59
76. 34 63.\80 201056816 | ndi cates the concentration (nanonolPamjusedooantivbody
used in each assay. 5 19D1 2 corresponds to signal generated using the 19D1
2 anti body. pAlG FRLCb2V1 and pAl Gl FRLCb2V3 correspond to data generated
using the anti body expressed and purifi&d fromthese two plasmd (light
chain F/ heavy chain A). These data denonstrated that the pAl Gl FRLCb2V1 and
pAl G1 FRLCb2V3 pl asm ds generated anti-I1GF1 R antibody that was

bi ol ogi c& il‘ge Relynygeotide okelairk 7 whereinthe gene encodes aminoRmids#0et28ef SEGENt i on
i's not toydes bi{abedh.in scope by the specific enmbodi ments described herein.
| ndeed, the scope of the present invention includes enbodi nents
specifically set forth herein and other enbodi nents not specifically set
forth hewmerrg pdipeucRitRes b @A #REEIH the Bbhy ef@lded Afidd REJSMH & ]

neces far:ll\,c%/_ intended to be exhaustive. "15 Various nodifications of the

i nventi o9 1244dPti on to those described herein will becone apparent to
those skilled in the art fromthe foregoing description. Such nodifications
are intqusg to fall within the scope of the clains. Patents, patent

appl i cat i'rfa" 'SBFG RlaFTMIE HECIOLeRRISINIdhR BRlVGiestde obf@iMbt-ot ocol s are cited

t hroughout this application, the disclosures of which are incorporated

herein by 20 reference in their entireties for all purposes.i claim 1. An
i sol at ed){ﬂm’g@ﬁﬁ@f}eéjoql?sﬂ@d 88%?‘?@?%’5‘3‘%%%’ 3-RlAsHNd magset oghina deurgiseleciedd an

i mmunogl édbol tha ggapransgingas figgreeptior site wherein said sites are separated
by about 125 nucl eotides; which is operably Iinked to a pronoter, which
sites and pronoter are operably linked to a gene encoding an anti-I1G1 R
anti - | L- 23 PkQlasanitiiof thiaB810 ewepisiig nuafdotiddéd 38790 eirthé nudEBtidersegidrice IEF

ant i body Em J{?)bul in light chain or heavy chain which chains are

opti onal Py used t'o an i mmunogl obulin constant region. 2. The isol ated

pol ynucl eotide of claim 1l conprising a beta-globin splice donor site

CONpk Si I ' T (SEQ I D NO 4) and an

i mm'rif*())gl (ﬁ;g'u%d]ﬁmg%mgiéﬁq?g@%gggggﬁf%’éﬁ@é@% F'r%fagrﬁﬁg t he nucl eoti de
sequence TTTCTCTCCACAGEC (SEQ ID NGO 5) wherein said sites are separated by
about 12 I i / j - ' rel plice
donor si t5 %Wg%d%t@%%&iﬁ)ﬂag%é@@g%o%@# iy@ﬂ%%%ﬁig g%)g‘géﬁ%etgb ﬁj;tlg\?ﬁeﬁg(gna S@ﬁ“@i
AAGCT CAGRINAEMeAsstert- CCTTTGTCCG GOGCTCCCTT GGAGCCTACC TAGACTCAGC
CGGCTCTCCA CGCTTTGCCT GACCCTGCTT GCTCAACTCT ACGTICTTTGI TTCGITTTCT GITCC
(nucleotides 5 1- 175 of SEQ ID NO 3). 4. The pol ynucl eotide of claiml
wher &7 n {heThi Berbeelt of cdaim Idmenprising twe or moreTenpiassif Jheralwwtiedideof cl ai m 1
wherei n the gene encodes an i mmunogl obulin |ight chain

16. The host cell of claim 13 wherein the polynucleotide is not integrated into the
chromosomal DNA of the host cell.

25 17. The host cell of claim 16 comprising two or more copies of the polynucleotide.

18. A method for making a master cell bank comprising introducing a polynucleotide of
claim 1 into a host cell, selecting a single clonal population of host cells comprising said
polynucleotide, culturing said clonal population, determining if cells from said culture contain

30 bacteria, viruses, fungi and/or mycoplasma and, if none are detected, storing cells from said
culture in one or more containers under refrigeration.

19. The method of claim 18 wherein said polynucleotide is in a plasmid that comprises a
plasmid map of figure 1 or 2.



fused to a kappa i mmunogl obul i n constant region. 6. The pol ynucl eoti de of
claim1l wherein the gene encodes an i munogl obul in heavy chain fused to a
ganmma- 1 iwouawglsetral i n constant region. 7. The pol ynucl @6Tituseogfosahai m 6
wherein the gene encodes CDR-L1 , CDR- L2 and CDR-L3 of a light chain

i mmunogl obul i n conprising amno acids 20-1 28 of SEQID NO 6, 8-1 1, 18 or
26 or SEQID NO 3 1 ; or wherein the ggge encodes COR-Hl , CDR-H2 and

CDR- H3 of a heavy chain i nmmunogl obulin conprising am no acids 20-137 of SEQ
ID NO 7, 12, 13, 14 or 22 or SEQ ID NGO 30.8. The polynucl eotide of claim
7 wherein the gene encodes am no acids 20-128 of SEQID NO 8, 9, 10 or 11.
9. The pgh ViHeGh&RSd BFciQh & Bhdfeih selRioRinlicleBfRicds ifa BRSARBRaBBNRisésh ds

20- 137 of SEngPD NO 12 or 13. 10. An isolated plasm d vector conprising

t he pol yRaemislorarief figureb.ai § 90r1&. An i sol ated plasmid vector characterized
by a plasmd map set forth in a figure selected fromthe group consisting
of figures 1-10. 12. The plasm d of claim 10 conpri.si ng nucl eoti des 39-190
of the nabidsmetodatRRincE WiereReAI st aaiTusas. Tiigl ARYPLUEPRRSEE U8 |

\(I:\grrpr i si 6:%3 bhﬁ?r@%é’rlﬂb'&b Sglbi:t{é@ frof lﬁle@irdnpjco_néiéting'rch@uuhﬁ&ﬁmﬁﬂhbd?nﬁieﬂbﬁi ][n lﬁ
ereln tnhe pol ynucl eoti de Is nteg ated 1nto the chronpsonma of the
host cel Y'.“‘Sig?p H%S‘H’HH?' r@@?ﬁmsﬁ w&safvgﬁa%gs chﬁlﬂﬁ E'i"ﬁﬁ” P@\%ﬂﬁ%‘?a EN@B%? es of

t he pol ygyehegiibbes LeumarTe yaqsiotrest vinef, Epb@inaBarBvindse heman hpepsimpiaic| eot i de

is not integrated. }'a.nto omosonal of the host cell. 17. The host

l‘thcﬁ ;:h DNA

cel | of YU§ FPYETERSPY AN GaPIECSHCHBPYCESpi es of the pol ynucl eotide. 18. A
met hogl for making a master cell bank conprising introducing a

pol ynucl got j de of im1 | a..ho | selecting a single clonal

popul at i g% %paﬁ%&&@%n&) r%déj%&j%fﬁr%g'ﬁétgﬁgoio%?@ntsgl eotide, culturing said

cl onal popul ation, determning if cells fromsaid culture contain bacteria,
Vi ruses, i ﬂﬂHa i : tord ells
from sai %§c%uﬁ"te’ bhﬁgqéﬁﬁ%@egc %rwonor e e?:‘orb%P léfzérgPgé?r?ﬁ@gt?n%{:e?{égrg&at[hiﬁorﬁéét%%e ﬁThe
met hod obanK ciciaim@2wind stsiring saildirgo sgidwolteetin dree pramprg cenigingssriirder hat

CONPL & Sef/y ﬁpét%[ﬁd map of figure 1 or 2.20. The nethod of claim 18 wherein
sai d polyn eotide is in a plasmd that conprises a plasmd map of figure
6, 7, 8 9 or 10. 2 1. The nethod of claim 18 wherein said bacteria,
viTuses, of Ui m@RGY Bf oiHCRPKASER AlCoficRbiidES r ABASAISInERIAGREs Arom the
group consisting of human | munodeficiency virus, hepatitis A virus,

hepati t i Blagmig rparR of figeigat PE2s C virus, human papillonma virus, human
cytonmegal ovi rus, human T-|ynphotropic virus, Epstein-Barr virus, hunan

her pes simplex virus, Escherichja coli and Staphyl ococcus aureus. 22. A
mast 80 c&P| TNEARRNGA BLHRERLYNIRIE St RREUGIROges i 4 Blasmisl thal GRRKSes f or

maki ng appemid map 6eidurd@nk scomprnd.sing culturing cells fromthe master cell
bank of claim?22 and storing cells fromsaid culture in one or nore

contai ners under refrigeration. 24. The method of claim23 wherein said

pol ynucl getTHéanéthod bf @aifl ZBWhdteinltald cftifdiceisSare tpdtas for daceia,ofrufdsgtungi 1 or
2. . . .
and/or mycoplasma and, if none are detected, storing cells from said culture under
25  refrigeration.

27. A working cell bank produced by the method of claim 23.
28. A master cell bank comprising host cells of claim 13.
30
29. The master cell bank of claim 28 wherein said cells are in vials comprising about 10’

cells per vial and are free of detectable levels of bacteria, viruses, mycoplasma and fungi.

30.The master cell bank of claim 29 comprising 200 or more vials of said cells.



25. The nethod of claim 23 wherein said polynucleotide is in a plasmd that
conprises a plasmd map of figure 6, 7, 8, 9 or 10. 26. The nethod of claim
23 wher eiwoaiodhs6s1bt ured cells are tested for bacteria, PCTUss@9/06414NQi

and/ or mycoplasma and, if none are detected, storing cells fromsaid

cul ture under refrigeration. 27. A working cell bank produced by the method
of claim23. 28. A master cell bank cogpr|5|ng host cells of claim13. 29.
The master cell bank of claim28 whereln said cells are in vials conprising
about 107 cells per vial and are free of detectable |evels of bacteria,
viruses, mycoplasma and fungi. 30 The master cell bank of claim 29

conpri si £ TA8%hLker ¥R BarWd &lcﬁalrﬁf%%hﬁ)r@lﬁb cHAD,B1 Teélsr%?ﬁ[ﬁlémg%l pladimpk of

claim 28 conprising CHO D | s conprising a plasmd aracterized by
the pl as‘?ﬁa@Q’ﬁ%{Heépyﬁthﬂ?%‘"'ﬂ m@PZOf f'@H@ haster cell bank of claim 28
conprising CHO-DXB1 1 cells corrprl sing a pI asm d characterized by the

plasmid map of figure 2. 33, rking cell_ bank conpri si n% host cglls of
clai i 1332 %@e master el Radeef caim 2@&9@’6%’”% CHQPEB T hhellshamnreising aRie§@dare in

vi al s coifakdcérad Bhend pldéhfideedd & figafe 2i al and are free of detectable levels
of bacteria, viruses, nycoplasma and fungi. 35. The working cell bank of
claim 34 conpri sing 200 or nore vials of said cells. 36. The working cell
bank of zd.ai wrkidgeenpanksiontprieingno¥Bielld otahis1xonprising a pl asnid
characterized by the plasnmd map of figure 1. 37. The working cell bank of
claim 33 conprising CHO-DXB1 1 cells conprising a plasmd charact er| zed by
the 1 as:m a hmrk}fﬁg Ealignank o2 claidB33 Ahemirhsaid Ealls aex jpréms corgprisirigpatmpet 107

4 nostIE gl e gt CPn g e o R TBREH YRR P SoBl o "

conprising a beta-globin splice donor site and an |nnunoglobulln gama

011 ce a5 SRLOIMILAl e dabl LEBGALRACRY Aled AUy dfe nuol eoti des,

bet ween no nuc eot enco ing the target

pol ypeptide, into the host cell, and culturlng t he host cell under

condjd i r od of
condig 3g£t§ fflﬁ{tr%t%{]o‘ﬁ@(%wﬁoatnﬂ ogag.npgé ¥%§ﬁ§. fPch®. 5% gefé%nggomgﬁsm%aaagﬁw

met hod mh%a%rrmsgym*%m'dtmﬂp @fétgatepﬂ obi n splice donor site conprises the
nucl eotide sequence CAGGTAAGITTA (SEQ ID NO 4) and the inmunogl obulin
splice acceptor site conprises the nucl eoti de sequence TTTCTCTCCACAGEC ( SEQ
| D NO. 537-4hg workieg ek obelaimn 33 AemprisiEEECPXBE! egipice@riynda PEsSMid and t he
splice a&f‘a@ﬁt&&eglbﬁé%@é@yﬁ@pﬁéﬁﬁg >the sequence AAGCTCAGGT CGAGACCGGG
CCTTTGTCCG GCGCT T GGAGCCTACC TAGACTCAGC CGGCTCTCCA CGCTTTGCCT
GACCGOTGCTT GCTCAACTCT ACGTCTTTGT TTCGITTTCT GITCC (nucl eotides 5 1- 175 or
SEQ I D Nég. A?a)wethéaforlé& re@gh{yadar@ét sdheptidBefoaE @by a lgBRe GBIRA ILHSRSRE an

i mmunogl obul i n. ) claim42 whereln the i munoglobulin is a
l'i ght ch@SﬁC'@@ﬂlv‘é‘@l%pfpel&i%ﬂ'”é‘rhqiiE‘éQ}'yCQm%lﬁ‘f‘WﬁV‘i’déﬁ!”@ FRFi18F HfoNan ant i body

V"h' Ch bi M@@%ﬁaé b&ﬁéﬂsﬁgté)bét gi’obﬁw splibe aé’norlshe &Rd éﬁﬁﬁ’ﬁhr%gloduhn %anﬁm or

nmet hod of claim 43 wherein the gene encodes CDR-L CDR- L2

and CDR $picR ACGEPIAr Yrheraih &RiR SiteRRIR GEPYBIRC by a@eH‘pHszi%bwaﬁ’ﬁ%Be%Paéhezo 1 28

of S |;590N@ter@nd %Beépol nul;%oﬁ’die &@o@fng%a’r@t Nelygeptide Ghtowhe hedtieell Rdgene

encodes CDR-H g m }'
culturmg the host cell under conditions where y the target polypeptide is expressed.

39. The method of claim 38, further comprising purifying said target polypeptide.
30 40. The method of claim 38 wherein the beta-globin splice donor site comprises the

nucleotide sequence CAGGTAAGTTTA (SEQ ID NO: 4) and the immunoglobulin splice
acceptor site comprises the nucleotide sequence TTTCTCTCCACAGGC (SEQ ID NO: 5).



chai n i munogl obul i n conprising am no acids 20-137 of SEQID NO 7, 12, 13,
14 or 22 or SEQ ID NO 30. 45. The nethod of claim44 wherein the gene
encodes awDrzo10ashgls 20- 128 of SEQ ID NO 8, 9, 10 or 11prCZais2bme41el hod of
cl ai m 44 wherein the gene encodes am no acids 20-137 of SEQ ID NO 12 or
13. 47. The nethod of claim44 further conprising isolating the

pol ypeptide. 48. The nmethod of claim44,wherein the gene, pronoter and

pol ynucl eotide are in a plasm d characterized by the plasm d map of figure
1. 49. The nethod of claim48 wherein the plasm d characterized by the

pl asni d #aghematheflefclaimddnpiaraia dhe spiice dendi site gad BEFRATRRCAEPIOSEES B NO. 35.
50|. I The gmihady 8 el RLJefta wherein the host cell is a Chinese hanmster ovary
cell.

AAGCTCAGGT CGAGACCGGG CCTTTGTCCGE GCGCTCCCTT GGAGCCTACC TAGACTCAGC CGGCTCTCCA
CGCTTTGCCT GACCCTGCTT GCTCAACTCT ACGTCTTTGT TTCGTTTTCT GTTCC

5 (nucleotides 51-175 or SEQ ID NO: 3).
42. The method of claim 38 wherein the gene encodes an immunoglobulin.

43. The method of claim 42 wherein the immunoglobulin is a light chain variable region or
10 heavy chain variable region of an antibody which binds specifically to IGF1R, IL-23, IL-23
receptor, IL-17, PD1 or HGF.

44. The method of claim 43 wherein the gene encodes CDR-L1, CDR-L2 and CDR-L3 of a
light chain immunoglobulin comprising amino acids 20-128 of SEQ ID NO: 6, 8-11, 18 or 26

15 or SEQ ID NO 31; or wherein the gene encodes CDR-H1, CDR-H2 and CDR-H3 of a heavy
chain immunoglobulin comprising amino acids 20-137 of SEQ ID NO: 7, 12, 13, 14 or 22 or
SEQ ID NO: 30.

45. The method of claim 44 wherein the gene encodes amino acids 20-128 of SEQ ID NO:
20 8,9,100r11.

46. The method of claim 44 wherein the gene encodes amino acids 20-137 of SEQ ID NO:
12 or 13.

25  47. The method of claim 44 further comprising isolating the polypeptide.

48. The method of claim 44 wherein the gene, promoter and polynucleotide are in a plasmid
characterized by the plasmid map of figure 1.

30 49. The method of claim 48 wherein the plasmid characterized by the plasmid map of figure
1 comprises the nucleotide sequence of SEQ ID NO: 35.

50. The method of claim 49 wherein the host cell is a Chinese hamster ovary cell.




