FULLY HUMAN ANTI BODI ES AGAI NST HUMAN 4- 1BB( CD137)
Field of the Invention: The invention is directed to
fully human anti bodi es and, nore specifically, to 5
fully human anti bodi es to human 4-1BB (CD137).
BACKGROUND OF THE | NVENTI ON: An ext ensi ve body of

evi dence has unequi vocal ly denonstrated that sone
degree of imune response against cancer exists in
humans and animals. In cancer 10 patients, cellul ar
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Advances in our understanding of the requirements for tumor antigen recognition and
30  immune effector function indicate that a potential strategy to enhance an anti-tamor
immune response is to provide co-stimulation through an auxiliary molecule. Tumor

antigen-specific T-cells require costimulation to initiate and maintain effector
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two signals for full activation: (i) a signal provided
t hrough the binding of processed 5 antigens presented
to the T-cell receptor by major histoconpatibility
conmplex (MHC) class | nolecules; and (ii) an
addi ti onal signal provided by the interaction of co-
stinmul atory nol ecules on the surface of T-cells and

t elr,ll nds. on rese tlng cells.
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though CD137 expression is mainly restricted to immune/inflammatory cells, there




and to inhibit activated cell death. These effects
have been observed with both nurine and human T-cells
(W Shuford et al., J. Exp. Med., 186(1):47-55 (1997);
D. Vinay et al., Semn. Inmunol., 10(6):481-9 (1998);
D.. Laderach et al., Int. Immunol., 14(10):1155-67
(2002)). In both humans and m ce, co-stinulation
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and CD8+ T-cells have been shown to respond to
30  bfl-1 via 4-1BB was shown to be medlated by NF-«B activation, since PDTC an NF-

xB-specific blocker, inhibited 4-1BB-mediated up-regulation of Bel- (H. Lee et al.,
J. Immunol., 169(9):4882-8 (2002)). On the other hand, clonal expansion of activated
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stimul ati on, however, it appears that enhancenent of
T-cell function is greater in CD8+ cells (W Shuford
et al., J. Exp. Med., 186(1):47-55 (1997); 1.
Gamaglia et al., Eur. J. Immunol., 30(2):392-402
(2000); C. Takahashi et al., J. Inununol., 162:5037 10
(1999)) Based on the critical role of CD137
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stimul ate T-cel | resdoonses to all oanti gens.
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I and costi nul atory mol ecul es, and produced an

i anm@ésn@uaﬂﬂtion ofjtheC GRY 371 aystem provides pisusibleRppprragh
9-89 (2004)).
er e ﬂlm%@é %%ds‘%%gné@ é‘% on DCs appears to be a
novel Rmaetﬂu}wajac tanstifptivd ¢xfpeassion oiCD1 %@mﬁaﬂﬂmqlaiach dendritic
m.gration of DCs. Acti tur ler N e).l
el e B e b8 B R Sy il B EfAzaR s
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mmron DO rasulted inl se€rdliod SATLLII¥rdTDAY]| @id, ldredimpoRently, it
n unor. i poune re se i nduced b a oni stic CD137
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activity of anti-CD137 mabs. Ligation of CD137 on NK cells induces proliferation
and [FN-y secretion, but does not affect their cytolytic activity. Notably, in vitro,



agoni stic anti bodi es were shown to produce significant
anelioration of the synptons associated with anti body
dependent aut oi mune di seases such as system c | upus
10 erythemat osus and experi nental autoi nmmune

encephal onyelitis (J. Foell et.al., N Y. Acad. Scl.
987:230-5 (2003); Y. Sun et al., Nat Med.
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anti bo prevented the devel opment of the disease,’
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CD137- ?gqspd for CD137, CD137 llgand (CD137L) a 34LDa glycoprotein

member of the TNF superfamily, is detected mainly on activated antigen-presenting

cells (APC), such as B cells, macrophages, dendritic cells, and also on murine B-cell
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protein to CD137L on activated nonocytes induced the
production of IL-6, IL-8, and 10 TIvTF-a, upregul ated
I CAM and inhibited IL-10, resulting in increased
adherence (J. Langstein et al., J. Imunol.
160(5):2488-94 (1998)). In addition, proliferation of
nonocyt es was denonstrat ed along wWith a higher rate of
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that an age-related decline in the inmune response to
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graft-vs-host disease, and anti-viral cytolytic T-cel
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The invention further provides methods for treating cancer in a subject
comprising administering a therapeutically effective amount of an antibody of the
invention to the sgbject. In one aspect, this method further comprises administering a
vaccine. Suitable vaccines include, for example, a tumor cell vaccine, a DNA

vaccine, a GM-CSF-modified tumor cell vaccine, or an antigen-loaded dendritic cell
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15 adm ni stered alone or in conbination with an agent,
e.g., an agent for treating cancer such as a
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The invention also provides isolated polypeptides comprising an amino acid

sequence selected from the group consisting of SEQ ID NO:3, SEQ ID NO:6, and
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ebindidg dortiyn theeeof ofthe fvsiitioaNdcorifant SxirEdsfaR veSBrsdB) include
'Jh%ﬁﬁé alies the. re ults obtained fromthe binding of
na P4 GV OR AR Fpetinds to mgkerths aptibodiesnf Bajnvention

tbyecvthfiecdn kiboBbprd@idngteltigéd on CD137- CD137L
interaction (FIG SB). FIG 9 (FIGS. 9A-9B)
illustrates the result's obtained fromthe binding of

MBRIEFISESCHITION ¢ THe DRXAWIRG@MYCi n stinul ated hunman
or cyg__?(gol us nonkey cells. Human CEM (FI G 9A) or

monke OPER glasni mopefo D ITAMH Bhani th 20H4. 9- | g
or  NUIFR® b b pladl iR PbQiAsBare Bhiy o]0 (M1 5. | O |

OB) illustrates the re ai ned”by”i nducti on of
| TN- y FIG-3 GH5S t34ndiilbshomy thetrudieetidenietienesiéf thpladid pD17-

aptii lagdi ), : I fold 15 increase in
pgl O apoluhl 0 By BRI RTI0 3 0+  raPmeRgponme (ShQ
330,153 encilammg acid seypiesge (Ifadea p\t%_ii:]eﬁ@ilirgﬁlt) iaéiﬂgeéi&%e_@tljly ®f

fe! nents .(= kdi an asel i ne
PEGHPNOR. iR Bt 14 eohe A ot Npmgneoded
bFH@. colli@Bytratdi nul ated w th anti-CD3 al one was 592

ively.

pg/ m P! g (151(2358 qup) sllioev?sp tgg rtnlc\lleeoti%e sequence of the plasmid
pD16gate-20H4.9.1.C, including the coding strand (SEQ ID NO:4), complementary
strand (SEQ ID NO:5), and amino acid sequence (leader peptide is amino acid

residues 1-20 of SEQ ID NO:6; light chain is amino acid residues 21-236 of SEQ ID
NO:6) encoded by the coding strand.

FIG. 5 shows a schematic of the 20H4.9-I¢G1 heavy chain sequence construct.
FIG. 6 shows a schematic of the 20114.9 light chain sequence construct.



FIG 11 provides plasnon resonance plots of binding of
mab 20H4.9-1gG4 20 and nab 20H4.9-1g3 to hunman
CD137. FIG 12 illustrates the concentration-dependent
bi ndi ng of 20H4.9-1g&4 to PMA iononycin stinulated
human CEM cell's, but no binding to unstinulated CEM
cells. FIG 13 (FIGS. 13A-B) illustrates the induction

f I FN t 25 st, d th t CD137
anti bt 1877 GRS A Mt Bbdlicand g s cnence
i N 20Hg/9rigGd \heavyehin colstructDucluliag HaRoNiag sAI]SEQ ID NO:
back und re onqQrs, -data was nor rral ize
r e|°8’%P€78‘ Cpigry; ‘F@Iﬁ(ﬁﬁg&g a{m‘l acidequearse Glﬁﬂiﬂlypeptlde is
baasi d evithesf] 3
PRl et A LD ooty ) e 0K o
599 Eé ) ensaded by e qodingstrand, e | y 30 FIG 14
(FIGS. kfAskERS. BJ&LHQWLQE%S {hP?eis Ll neb&};o%?fmab

dose- dependent enhancenent SRS

20 PAH & 941k to hupan CIHAY by aﬁéwefﬁlgcmmd rnesemt ofhashy20H4.9-

rgssl i nki ng anti - human
Péé%ndt’%%g% @%1%%%%{10.%@][% %48) FIG 15
| | | ust rBiGe8 (FIGS. %maamwframghe ROk Dtaigpd4roaiithd baRlidg of mab

cle ssion. Human T-cells
R i L RER
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20HYmen CHRU(FEG. It e@r eonksrPBMCi(BITS 913'? wkRAncubhitd %iﬁ%oxam.g-
aff %rl Orlﬂlmtnl agpgﬂnpé‘ 1 he assays cells were collecte

& StARe NER PIRI&P-and propi di urn iodide to :
det er mEIg. 1OEIGEUBREroB) fillste Mﬁ?gg
ne atiye) oérF PE—c:o‘ﬂJl l?ga!lte c?@g}véﬁﬁlg to HI}IM?F ion of IFN-y

(PGl stufieswith anti-GPi Beaibodiese whish are(e3B)eset! ad fold

I e m c ; arallel . 10 Fl G
1 gh%Fi%fés 6%—9‘%1 D&mls0 %oG\j\?sJe?ﬁ {h%%’ ‘Jibne ‘g%i REPESG FRone
arfiongsndagpeed IfOFmaIIZNl\ke}atlve scpmsel taﬁmsﬁ(u[}a (M&M oT

af Wi ccCi ne E
Rt T B (R BTG e PP AMS) (HGai) stimulared

vav&n anti-Clhylofk w%85,92 PRl akll 605 é@ﬁ) yesP%lc é;bag vacci ne

(day O, 38% 6‘) mab 20H4. 9- 12, 15 and

10 Fi B ovdes D ‘{7"‘@5?50%%"01?1%0%‘59&@‘3@819 2§84.9-dgfor

hu8®E@b CGAHA4yG L& hudfan Thnd 19; FI G 16C). A group of

ani mal ?Bqﬁvalg\}d]eft untreated (FIG 16D). At various

times HEs BS PRRSRRIratRwRendRns binding of 281d4.9d@4 to

PBMD, bRy it Bahdhed hansh CENAlHate ftmich{'n %‘ Jnsﬁ%’a{ed%w
to ﬁﬁcrete IFN-y in the presence o

| ati on. DETAI LED DESCRI PTI ON C]: THE I NVENTI ON:

20 Thericn\y 8 (RN he p ratio

char act er ?Igat i onlj‘? Bgmf%&t%qgé%damﬁ a° gﬁﬁf 9 Ehc%g}%‘}qﬁ@’y
f Peginevith 2ath€Dd 3T artibodibw ditiegesulisie BxeRbEisBId iBatase in
CoIRf bog cBiitrols. Due to the variable background response among donors, data

‘was normalized relative to control treatments (=1). Median IFN-y baseline leve] for

human T-cells (FIG. 13A) or monkey PBMC (FIG. 13B) stimulated with anti-CD3
alone was 592 pg/ml and 505 pg/ml respectively.

FIG. 14 (FIGS. 14A-14B) illustrates the results obtained of dose-dependent
enhancement of IFN-y synthesis by mab 20H4'.9-IgG4 (FIG. 14A), and effect of
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antigen binding fragnent of an anti body of the
invention), for use in the treatnent of a disease,

such as a cancer, infectious disease, inflammtory

di sease, or autoi mune disease. The cancer can be,

for exanple, prostate cancer, nelanoma, or epithelial

25 cancer. The anti bodies are capable of binding to

HA-1 BB, . and cap present high affinity for H4-1BB and

ef ARy &FQss] ?Pé'édme@pf crpsshipiging anti-himarige asipedyt(7 pg/mi)

-theri@ngphody induces |FN-y production in

co-stinul atory assays, but does not affect the
bi ndi ngF¥# 1fdllusiates e effectobmab SPBASHEG bh Tt survival and cell

H4 - fix 30 t. 14 Th
ant1 bod gg Q_eg nd?ﬁ%m}qﬁ/@ﬂ %%@%&M@%?@M@ab

5 we ROPHARdg@4 atrthe tdneerations Ifsted SixAdHd8 Gher ihitiGr:

i0

15

- conpl enentary- strand (SE

30

ca ﬁrk‘%?ﬁr%dﬁcﬁd b%( gv)%r ession in transfect e‘%mfk?eﬁo%asé’wus

suc dmeyiatY andeppidiunsiodide s detyrmiimnthe
or mivylr iofilivescelle LA e xihNOPRRohIRS | £ i BV §RLPA
rméicg_g%usied al oF]e, _or together Wi ?EO%OPL%?‘GH@&&IB&O detect
th titlisc Regta reprasens ftheameans ¢S ) b4 bs/of(phabOMRIFGG4 tested
r aglipataiien) . hornonal therapy, cytotoxic agents,

vacci nes, and ot her imunonodul atory agents, such us

cyt oki fd¢. 1@6@(551 kﬁ:mgﬁa)whowfea{m@@aﬁ?@ﬁ?bw@theﬁhﬁéﬁ-spgciﬁc

a relcu u I treatln cancer an

FaTe S TR AT (A,

i rhrenanidelBRamibodies Akifia '

I2qi|3|4§; %{_03%94 B GS. F“’S“ﬁﬁ’f‘é%r%@%?ﬁ%gs‘?n@%d& 0,28,

of SDL-J6f% BV 5% variite (#9yeh a8.S6) amtmalo20ke4.9-1gG4 (day 12, 15
eeiFIGel6RB), b t 5

e A T 80, SRR g 1015

ndBf & |I% 05 qOEFup obpnimals wisdefhimirgadd (PR 06B). 9Ahvidious

i Migdl el 1R Mot 1

e e DL ——

s E¥pluriedior thetrabilityyosedrete [FN-y anih @raeidd of 86k @H eSmihAch.

of SEQ ID 15 NO 3; heavy chain is am no acid residues

20-467 of SEQ ID NO 3) encoded by the -coding strand.

FPETAMLERIDESCRIRTION OF THS INVENTLONEeOt | de sequence of

the plasn d .poD.16gate-20H4.9.LC, including the coding

strand (SR ﬁdé“%?t?‘??otﬁﬂ’@ﬁ%ﬁ’{‘%@d chprpelprizaligECS 4nbbodies,

Nadgutiganisinding ﬂ@gﬂﬁi@ﬂaa@wﬁﬁh% H368 hal€ offiri

am.no gciddcfr esi dues 1-20 of SEQ ID hgogeﬁl%lttll]%%fhgﬁsﬁaﬁl

i ST&M Ko HEIFSeRtoy grantbedyafghe fnvemn).ffor @6 ilNGe &patment of a

ediszaske duddyas takeneH G Gions H@&Qe[' 'A@ﬁﬂ &f; Lok e

i pventiQn provides thle noc ’cl)na a% gb%%)%ssc?%aab ounmine
ﬁ&%-ﬁﬁ@m}w"w@ begfos examnde. prstatycapboywwelandieg vy eptihalial

safsence construct of mab 20H4.9-1gd@. FIG 6

schematically shows a |ight chain sequence construct
of mabfhe 2ptbpdis afeapabin of bimlingX0HIY-OBBOGA caf Pre2dht high

'ﬁﬁxﬂtyj 334- Iﬁb%nd%ﬁggt&giyde%ﬁantcg 'i" cell responses. In one aspect, the

antibody induces IFN-y production in co-stimulatory assays, but does not affect the

binding of H4-1BB to its corresponding ligand, H4-1BBL, and does not fix
complement.
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25 nucl eoti de sequence (coding strand (SEQ ID NO 7)
and conplenentary strand (SEQ ID NG 8)) of the heavy
chai n sequence construct of FIG 5, and the amno acid
sequence (| eader peptide is amno acid residues 1-19
of SEQ ID NG 9; heavy chain is amno acid residues
20-470 of SEQ I D NO 9) encoded by the coding strand.

The I ” OHA. 9-10d, i s th h
ot cha ARt BR8N iy oo HPanee Drioeiedoore inow i

en I8 ene aapedtishelimsibodibg dunbe PRt bV pRERD AL Fected

su [ [ m { he heavy.and |ight chain am no

ac Pﬂ Séged&lj& 8%%%%&5’36?‘%? P éé@ sugh-psnpyglema gr hybridorsa cells.
t hat haVke suibsdiesndfitia ihyention Baf 86 hse@mn1di- ok Bl qutitﬁg:ther
15 hgoarﬁgﬁrcvat ve BUbS“ tutions typically include the
subBSTaPPTHE 28Rty Fuch Avradiofhsmpy inglutling radiation), dproyenahtherapy,
si oytbtakic@BEH VR ines tahd StheCinfin ' Lons. W thin,.
th%mf ql | owi ng groups. . val | ne%noglﬁgé%fﬁ}e"fggleﬁt?fcﬁun us cytokines
al 4t Giglosigalirespgnse modifistre | These deouis areaparticsladly isefulia idating
gl ¢inderiagd inAhRb-profRAKiAIENGded] Ut @M ne; serine,

t hreoni ne; lysine, arginine; and phenylal anine, 5

tyr osi i@ onqpipegiohy invention pravides dronatioeipntihetibody (mab) 20H4.9-

e}

et

10 epid ' ' PR
e muo s R b RIS sl o
li
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l-Ilv% rpwectbg!yty f;hgptahdbe utsea:lad :prtguseemwmg@t,gqg'@@ | g1gi 99
n 0] er ol 0go pronpter regions.
RS SRR AR lcofiTe HRenpEP Be Blsomptd 17 4,
euRelrdiog the codingrattand (S IR NO: 1 ) cddbIvA6 R SrERAGE! 0:2),

t j transfecti karyotic_host cells,
o &t Blents A rtidals SRpyERIEs oS 1S ERI Do

b3 pltkavyrimin is BRinREIIQESINRS 20967 of SI0G 95 ARS:3 Eohddle the

a ropr.i h t he host is maintai ned under
o SRdIRY e g&ﬁ‘et“a@f(ég A6t shegrs the putletidp seisicorof dfe pldsmid

npbll épité-PeHALYTCHERSnA R, o desidr %0 Lectlon
e i 9l (ﬁ,theavy'%gﬁgPH?ememary :

R adi

??@f}#ﬁﬁ%&b@%ﬁ? ﬁgfbiuﬁiép gcid sequancedlead® paptidebioatyino acid

breatiueg] -£ .6: | | .0 f

Fop o ( oo N6 et inald U HAG L et PR PhsEQ D

s@‘]ﬁ‘r eoraded By fheopdisg Mraads, N.Y. (1979)). Single chain
v bog eHres T AR e g

hsed t ool sl thafcafiof Bl £ MbBBH aBihost Jnted

b5 o7 P8y Hic? sthematially sequserteesy ﬂmﬁm&hlﬁ%@ bénsihet oPRED
S S .herein w.t NA encodi ng a

X%‘blﬂﬁ%é e Fope st Sl i \ence gRhirye ofmab
c%ﬂfi/ -9, dprcbotit aly 20HAS-psind 2061 Rl Ie TG, 7 PRYidesmeUsed

t n. ant. bod ipvention. 1n addition
fReRERIES S0 0he SEa 800 I NOEind OpplemsaimmustengtSEQ
dDsNOL3) afslechetoy ehafir Gisenod\ebnpi @ UEEIG, B?anﬂri%é zﬁﬂﬂé%ﬁd of

e )

th ueim[)v ntdi on. .Eukaryotic cells may be preferre
be .ausee kY Fﬂmﬁté ¢ Ipfmigapidsesiduen bdP of SEQ IDINRY; beappbhesn is
ahisesidicsidges 200 of BEQ%Q%:@P&H&?%I’ %@?@ﬁ{%ﬁaﬂd_ The

eyvel oped 25 including, for exanp nese
ﬁ%“t"éﬁ‘ O%WP}?H%HEGF i5rthe san@as tiedight clzain of restn20H4.9-1gG4.

The invention also encompasses antibodies with conservative amino acid

substitutions from the heavy and light chain amino acid sequences depicted in SEQ
ID NOS:3, 6, and 9 that have substantially no effect on H4-1BB binding,
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nonkey fibroblast cell line) cell lines, HeLa cells,
myel oma cell lines; and hybridomas. Expression
vectors for these cells can include expression contro
sequences, such as a pronoter or enhancer, and
necessary processing information sites, such as

ri bosone binding sites, RNA splice sites,

Qi Si . and i Dt | |, .
P PR A2 b i) e R o ¢l g ppino i for
v eattathes widrsirailaricharadtbnistiol\e. g5 eupsantionoithin ties foHéwing glhups:

t he ;heayvy .and/ ot l.ight chatn encoding. sequences,and .
e x B BYCIfe: ehicing, alasin willhe, olgubing, letings adpartic acyd, ‘elgemic
| Nhoid;taeparkxisd, ghdohind) e thrdoRie 1ysiRE, AESSine; Wi pheny Bl dhine,

dependi ng on the type of cellular host. For exanple,
caPtif chl ori de transfection is commonly used for

pr okar yrie golfitlestideWBRIoBRT theHofipdphidel 8518 Avention typical

ti !
treatnment, |ipofection, or electroporation na§m%e uséb
f ofurthEnfOmPESt PO EXRFCSHOR pantrof Bawence operably linkadip Hieipslypeptide

al eqding@e&@n@é‘syh@fud%%ﬁu%%a@o&%%??é%ﬁéé&s\é?g@o{nﬁ? tebions.

Spring Harbor Press (1982
ankrefssily she exprassioni¢anrpksequendiswitl e leukarytic paordothiesystyms in

; ) - . S5
10 2 R cohbiB b inst RINAOS LAl W 584 o1, Bt
anseguanges fouprobarzotr hests mayatso be psealf fOmk the \ectbtiizbeen

co I ogr.aph el .el ectrophoresi s, and,.the |
| i‘kéejcgpa%%% el g ‘é’;i’r}éb‘*r‘g% e i“ﬂ%ﬁ%ﬂg‘é‘ s Sipailigns suitable
Isagfe}shigﬁ &v&be:@ﬁ&’sih@ﬂﬁxg@mj!doyidﬁequaﬁsé mp@esm@}ﬁﬁ&on&ﬁm
%,0r . I e eneity are npr sirahle. .The .

arftf B8 PP R e Rban hegy e vsf%ﬁ%@ﬁ{ﬂ&f st

15 T aatibédyabiddgftab@eits on@BiramatinbdIBBiM HRERAPHRwW. (See, S.
Typi cal %I ease states suitable for treatnment include,
el Celly i mrmmesiabuin Avatbesis. decpaemia 65y NiYsBR48), Single

anfaia Ah@hJuIWR &iﬁb&ﬁ&s(ﬁiﬁ%l‘é Wedin ARtibbaiedtsbd Rl die or more CH
sclerosis, rheumatoid arthritis, system c | upus

erPERERHIES 850 bapraduced be ainbnnueiye acii scqumires ervpding VL
ala§@ VR R¥ioHS disAbaH m&%@tﬁﬁﬁﬁw&ﬁ% {. b9 FepfBl AR NO

at least  one antibody of the invent

20 phar nafedkeryebs hystnsecdips Ebtadi, amt othemicibhes, such as yeast, may be
PRASBCEMELCAl anfi BAH sterilized b
PR anOORT bl i35 I A BT | cFeellims,
Theanphaliaptisagtced adlucomppalss baoussd teexpadss andgpoduek the antibodies

..call.y acceptabl e auxili subst ances. as
P ORITRRAHLE ok BC B B0 e Bl e S AR s Reil,
aiuﬁqn Hel_hﬂhets&hbe[h?e @ﬂselcrbuixfgfiﬁtﬁi:tﬁ@nﬂlg_ : l&glblSuIitnS haw Hsegﬁ Yeveloped
enhanci ng agent.s as nnitol o ween ]
25 ¢ B Hor BIER0R, G Desieee Berar mery) sl Vi C05 e reen
: S adhkey fGiseblaitee]l BRYickINiedd] BeTadells, Pfelnsd cHM1mBY. @hd de,

m chloride, 25 sodium]lactate, or human

cal ciu ¢ i .
A PYRTIioR =S TREPresStoR Bt Sorhese AR Rslide eapression control
C ek, isQ8SasAf prifiStel SR AN aff ecessary processing information

sites, such as ribosome binding sites, RNA splice sites, polyadenylation sites, and

30 transcriptional terminator sequences, all well known in the art.
The vectors containing the DNA segments of interest (e.g., the heavy and/or

light chain encoding sequences and expression control sequences) can be transferred
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particul arly useful for parenteral adm nistration,

i ncl udi ng subcut aneous, intranuscular, and

i ntravenous adm ni stration. The pharnmaceutica
conpositions for parenteral admnistration can
conprise a solution of the antibody dissolved in an 30
acceptabl e carrier, preferably an aqueous carrier. A
va i e ca al | mell
L2k B RSB bESRCORR ey B o e,
gI sedlufee haerb,dFMaecazhpIk,a:alcuiFhaﬂm&G}ah&fealbﬁ @m&ﬁj} ]

f tt
TS s Bl eyt ersisairogshigosr | ons y
| nelem&pglaumnmh)a beiisaal fa%t{ﬁaéaﬁmﬁf hosad tfseelelsg r?tMgﬂattg N,
e ar naceuti ca osition”
c2¢4’ ?ﬁ’ﬁﬁﬁf“n mesn%ieﬁ%ma l\é%rglﬁl ColdSpring Harbof ngs (1982)).
t r eat MEDHoe A
phymceut O COmpont b e EAES ikid At pnd vy

Pt othst immuneaiobylin frms, pareket fupifisd dwcee!mem standard
| @RS B e k3648 anhlon AL ARG Al SeaRE ThE L

antlbody of the iInvention can a
oreo Wm%p@ammi ekettenpboresis,tand e 1ikel dsaumaahu;qg@a

f The_anti badi.e
| kb FELNRAL o Pl N S5 nopiGontll R desiblectnibitce 99ther
[ @ﬁmbommmemmmﬂwus cells in a patient. In

one as |s us n 10 conbi nation
" atif btk 38 Sl dBHiLer mafduing el spibody-
p mdfaﬁ@dmmm Fespatisésy ars@:cén dﬂééhsé@tafﬂﬁ shiefbRTal G@a?th?nt include
%fc@nls S ool Lgéillldes car bohydr ate nol ecul es
Plestq ¥ disfased pdautoimiae diseasos such as

smunmlmcaan«gns;yrteemmﬁarmﬂﬁs émis Wipha In
anot h @EeCt the anti boggdtlnél used&?tr?e@on‘%)l hEaL?dl on

Wi 39'3 Mre such as, for exanple, a tum)r ceII

vacci Mehe iavaabidn Ml@&(g;l'fmg%%s @60 fi: ggftjr{?ﬁﬂ %Qbé comggglfl% gtjleaast

VaCCInE such as [ r ce
ody 4 dhejavengen il ﬁﬁwag:@nwauuamcpmmm Theel |

v e es . for, v i nation
f’?ﬁ“. b SORSRE FELbAes bt Dol Wi iEhae
ST, t@@?%clm&w&cﬁen?éwmwwa:pmﬂomMmga:ealico&c@mus or

H cel lul ar VaCCI nes have
A el ateaE ] WS ETt ilnt  errotireie

cRipiglogice!l conditiseh rudltas Bl mﬂpsnes Snmffsﬁl?g ag@\ﬂg@,ﬂ,lh@s

vator of antig
o ST P R Gt Y onmsdissn e ke
HoNexamgle, SdalilmS%%@M:MQﬁbrldeEpotd@f&?dﬁ&xc@l ca]cn]m Cﬁoh@e

gﬁ lmxég %5 561 2001); R Salgia et al
% ﬂmgﬁa%QBES)) The study of gene
expr edht amibatids hﬁ;ﬂ:enﬁ&aitﬁal%ﬂaﬁoﬁm{s%?ﬁfe%eﬁﬁé& gkns in

i.ous .t rs has led to the definition o
85?1@%@ HsrEH! fernepentcral administration, includingssmntesays,
liveratviséWar 14hd28dkavéndul 98 Rnistradidh, %@%Pfrﬂﬁ&%hgél 3@%@05&#@% for

E’ Ci f| c.antigens are differentration
BEPieRd adnipistratos opy pemprise A dolitiont ¢fehcaitibodyr dissoWeil &lert he

acceptable carrier, preferably an aqueous carrier. A variety of aqueous carriers can be

used, all well known in the art, e.g., water, buffered water, saline, glycine and the like.

These solutions are sterile and generally free of particulate matter. It is especially
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tunor arose, for exanple nelanocyte antigens gp 100,
MAGE antigens, Trp-2. Many of these antigens can be
shown to be the targets of tunor specific T cells
found in the 30 host. The anti bodies of the invention
may be used in conjunction with a collection of
reconbi nant proteins and/or peptides expressed in a

tundvantargeﬁsd&forﬁ:ﬁlawmké be¥al 2Bfpo he |
res nse t.o0 these ant i élens tovvar %ﬁ’g&’rw"f
mﬂﬁ’&t‘%‘i‘ and upgformity ofslopagel v vi evved by the i mune

syst em Fhe igifad erefor.e [ ant
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coHFtmeRt afiardiscass. In oneasptt Ithet phmmyemicacﬁdﬁ}iobﬁ:bﬂ ¢hcludBs an
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c o%@mm disepngc Hh@bntﬂbedjseﬂhem&ltioh%hn eRE Béiaﬁadd?ﬁ]gél-% or

f t PSA PSA
vac ?{r%{eél %ir?%lgféte Peg %’ ‘gc%l"‘l"’g'i ! Ieggfgméf%ilgee?ﬂ(o et

t., BrThehntiGailsei th Gon &8
a r s o|e 1@3:%10%115 g)ggﬁ%%@(ﬂgg%s)aé M}ﬁﬂ%c the

: Seni
al lf’e‘l"‘c‘}cirﬁs?’°’&§§r‘i% gAnceRaus celly i pafigny) Iy a%@secsg@eamom)s used in

roL 85
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t al
B&‘jns%ﬁc “E@EWCﬁmb@@n%umtems, pentides| and caibpliytlatd ddcilles), or
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BF ﬁ@fenénlti e%sc & {JSS sho&{z tc? é t%le ta:rg %’s of tumor specific T cells found in the

host. The antibodies of the invention may be used in conjunction with a collection of
recombinant proteins and/or peptides expressed in a tumor in order to amplify and

direct the immune response to these antigens towards a Tht response. These proteins
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tunor imunity (R Suot et al., Science 269: 1585-1588
(1995); Y. Tanura et al., 30 Science 278: 117-120
(1997)). The antibodies of the invention can al so be
used to enhance the i mmune response to vaccines to
viral antigens, such as H'V or HCV. The anti bodi es of
the 19 invention can al so be used to enhance'the

ne ons 0.0t her i muno ul atory agents and
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di sease. 10 anoun
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ap‘ﬁDﬂ)@ﬁLJ Ritsrsod &1&1.pN ammcmei)lﬁ@izl? m@f it quedhét al., AIDS

dlgn gste ed toagq%tlen not already 15 in

di €28 B0 Reffairusss, EHLREE9P (RO0PEi Bhptasl Vérology a10962) 232-81
thgogh)sease state. Such an amount is defined to be a
"pr ophﬁlhacti cally effective dose.” In this use, the

preci sdhe SHpRTptscacprisoipdvde; foe expatrile the mosindtiomefase,
he@gﬂqmgé ral - state of
nea lpat | edri]lt?rlei'ﬁﬂé&% sﬁtﬂésﬁ&ﬁ%grﬁ% 5&%(%:?&811“3%@ Which is

d SEBiepRcH &umpsp thane8 58k pff Hugdn kacessiand ardnly 4 imée@nasieeet ,

{ B6m R ORONAR, Klip VP, 5l 0lek M POBYEASLOR FhnbiBcn may

Aslsp fbe dnepsantilrts mmbssedsm daridet detlslBeckudelof sdiruitﬁzrmmatlons that
sle] reaei_ﬂg t he human CD137

| 4-
F‘é@% I&Qﬁ E@EWGY ¢ “GénerateRforems t&eﬁbwﬂo‘“&f}a@ E‘?q}‘ences or
( Maonapaeﬁgamlamu tuRoisn Oatied tumoNei¢cihes ﬁﬁy)ncludéilﬂwotmng from
{)Sse é? |ve tinmes i ntEI er| toneal éﬁ%’{ﬁ) and
il VP hyman capeegs sugh “!S'%?aai#l@ne
d Blepatitis ozfmwmuaicw aldl BAposid] waﬁégtSa&c%hﬁl Virus (KHSV).
Iggutﬁveﬁ Fal Prior to fusion, nice were booste
9‘“{‘%‘ srecyfic gntigenovhich mayrhe uspdbwith ap fntioty gfthe
gﬁive:ﬁ[bnfiﬁbﬁr&ieﬁ HesPshEBRPRSZRE TR Roltdd i BRYRES: debdeSisSir
ese heat shock proteins contain fragments of proteins from the tumor cells and
these HSPs are highly efficient at delivery to antigen presenting cells for eliciting
tumor immunity (R. Suot et al., Science 269; 1585-1588 (1995); Y. Tamura et al.,
Science 278: 117-120 (1997)).

The antibodies of the invention can also be used to enhance the immune

response to vaccines to viral antigens, such as HIV or HCV. The antibodies of the
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30 anti bodies to huCD137 were fused to nouse nyel oma
cells followi ng standard procedures. 20 Anti-human
CD3 mab (clone:H T3a), ELISA kits for human and nonkey
| FN-y, cytonetric bead array (CBA) kits, and all

conj ugated anti bodies for flow cytonetry were

pur chased from BD Pharm ngen (San Diego, California).
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p'EF%ifarﬁple 137L- CD8 fusion pr otei n was added to the
well's"at a concentration of 0.2 g/m . Binding of
aﬂiﬁﬁrbmdileﬁemastidiﬁdfemtibddm th a biotinylated anti-CD8

i, body /m, Ancell Corporation, Bayport,
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st r e pt MIydiuﬁraﬂ Indcabéibgal BRGRRIAGRE h{ni!xan?@]g P37 @nlg%%?g&gtor
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SHuRRAbafica dkielfg 7
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cligpad neeef thyyexBlagedivlae damaih p$ bemar’CD1 37 RIBI G bvant (Ribi
Immunochemical). Prior to fusion, mice were boosted intravenously (i.v.) with the
same amount of antigen. Spleen cells from immunized mice with adequate titers of

antlbodies to buCD137 were fused to mouse myeloma cells following standard
procedures.
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were carried out on a Bl Acore 3000 instrunment (Bl Acore
Inc., Piscataway, New 21 Jersey). Human CD137 was
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To confirm that the selected antibodies did not alter CD137-CD137L binding
purified antibodies were further characterized by BIAcore analyses. All experiments

were carried out on a BlAcore 3000 instrument (BlAcore Inc., Piscataway, New
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22 West Grove, Pennsylvania). To confirm expression of
CD137, a fusion protein consisting of the

extracel lular donmain of CD 13 7 |ligand and nouse CD8
was used (Ancell Corporation, Bayport, M nnesota),
fol l owed by incubation with pE- conjugated anti-nouse
CD8 (BD Pharm ngen, San Diego, California). Sanples

11 o3y b iy ey RShilichd caplensbia A pish dnahaton s carbony-

T- u@tﬂ}@t@ﬂdwmmkmyfa%ﬁ Bibtcaienesbof bR IRGSE Y I%E&%&y New

gﬁ gt ed wth jmpbilized antl CD3 ant’i body tG
pr o‘?}f" fEHORS W C%‘]Idﬂ?Fﬁ‘F MmeLd%ﬂQHMWQ buffer, EH5L0.

CoUnbdopica
ant bocmljesta@tﬁlg\@gﬁ‘}r%gﬁBLXI é;%@c P cont r%wméecﬁ%ﬁﬁnzeé‘aess of

anftha froReeeasrationofyhe BRBE) wa.ﬂionammsednmgl;tchﬁ DM,
tib t
Zﬂt D oAb 8 T3 s v BiLb papeptratiens
/ batwern 209 apd 106 v uEiBg/HERES duffead ea‘lme,éﬁH 24laupp mﬂagﬁte% with
I was_neasur e
a\fl\? ihe% M;R&(F;] 0 u%’s0 Ebtc()] % gﬁgﬁ@%’%@ ﬁ?ﬁé‘?‘ CRy37L-CDS fusion
cyRrofeins (huCIDSI) wez}ealyed@?&)rcfbtt‘ w1 ﬁ-l?g%ﬁd. E)iifcﬁhic{?@ were
as S ation o cel'ls a
v a‘%?%ﬁcs 7 WL}HG%%B‘FQ ézi wes %é‘%?ﬂtpﬂﬂ RFeH-CIa3d antbnidiesyprevice
ih hOW:
I esde Jec(ﬁ)b el QeERl 9t MBER rAlEbes h%lRyBgﬁdé%I?fgg]

accgmnce with the manufacturer's instru
(Garere samevest Byyisgencmtion avithi 18)mM glyciner iudfer, pHes0.

| vadad ]S.&e@{
2{;{? gglt oki ne- coat eggtg%e cﬁggﬁ%l\é{gs werkrqogyingd framn healthy
f SHmen fpnogs. Bilepd was cqliewpcémaﬁmm suﬂieatiﬁhn\aﬁmﬁmﬁﬁhﬂ‘& @&PMI

ti hnlncub e irst with a
weorinte B TS R L BE Bol B ot e Wil mbacye

ofSepanisndedium ALy mmmcm Moﬂtvﬂﬁéa Hhd 8Hifuged at
cqglé‘dslrg[ncetb ons \@ée gg@ cul a ed based on the st an d% da
curve t 6REYINS- Betdarinteraces Ayest sallectedh mhd eentréfuged: ag 1500
detre foril A eninyte KA Bewards, Qe GEIl

oot ptian g ey il
dé?/ e‘fv%%% S g ERBG.dy ) dilugipn), @M tylpublat:d 2n ice for 1
| hous, Cklls Were HLenl:Qder&S}E’d W 1.8M an‘ﬁ%%ﬁt{xﬂfa@é g fs%p rpin for 25

culture_su rnatantsfollovvln% rers
i e {nteiaces werg emaved wed 8RB aveyqbfdedmy:ﬂf SRBCAytis Batfey

Wisbitel eceliBhvepnad sy s éldsxgm Hﬁw i do nas

secreting antibodies that
CD137 Kigy £ytayptiaanatyses: @m@muahm@mmwmdm to

eI 1 8¢RI urifi.ed a ested for
t heir abi | fl{dy t oﬂi\?as‘gﬁtc%nﬁ. ?:BY th'gm} %’y afliTeceu
i Irkemazedlidine {CERPLBIymGRbRTL moa‘cey ﬁeh@h&ﬁﬂﬂ’éodlﬁonocyuc cells
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(PMA, 10 ng/ml) and ionomycin (1 uM) for 18 hr. Cells were then washed and
incubated with various concentrations of the antibodies in staining buffer (phosphate
buffer saline, PBS, plus 1 % FCS, and 0.01 % sodium azide). Binding of the
antibodies to stimulated or non-stimulated cells was detected by a fluorescein (FITC)
or phycoerithrin (PE) conjugated goat anti-human IgG (Jackson Immunoresearch,
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for further evaluation based on its binding profile
and non- bl ocki ng properties. The 20H4.9-19gd anti body
is g3 kappa as deternmi ned by ELI SA using al kal i ne
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shown in 24 FIG ficed IFN—y
t¥esis in both human and nonkey

Hybridomas secreting antibodies that showed binding to human CD137 were
further expanded, and subcloned. Secreted antibodies were purified and tested for

30

their ability to bind to huCD137 and to allow the interaction of CD137-CD137L. Of
the panel of anti-human CI>137 antibodies evaluated, mab 20H4.9-IgG1 was selected
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costinul atory assays to levels significantly higher
than controls. Results of studies conducted with
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(excess antibody) was used in these studies. Levels of anti-CD3 antibody between

0.2-1 pg/ml were tested which resulted in 10-20% CD137-positive lymphocytes. -

Levels of IFN-y in Supernatants were measured after 72 h of culture. As shown in
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Bi ndi ng kinetics Kinetic properties of anti-human CD
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of anti-CD137 antibodies to induce IFN-y synthesis, these results supported the
25 selection of mab 20H4.9-IeG1 for isotype switching.
Example 2: In vitro characterization of mab 20H4.9-IgG4
Based on its binding kinetics, inability to block CD137-CDI137L interaction,
~and functional effects on human T-cells, mab 20H4.9-IgG1 was selected for switching
to an IgG4 form. The IgG4 form of mab 20H4.9-IgG1 is 20H4.9-1gG4 (depicted in
30 FIGS.3 and 4).
The second phase of these studies involved the comparison of the in virro

properties of mab 20H4.9-IgG4 and mab 20H4.9-IgG1. In this section, the binding
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parental molecule mab 20H4.9-1gG1, mab 20H4.9-IgG4 did not bind to CEM cells
that were not stimulated with PMA-jonomycin (FIG. 12). Concentration-dependent

binding of mab 20H4-.9-1gG4 was demonstrated in PMA -ionomycin stimulated CEM

cells (FIG. 12). Samples were read by flow cytometry.
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and provide co-stinulatory signals to T-cells |eading
to cell survival and expansion, human T-cells
stinmulated with anti-CD3 antibodies +/- mab
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. VI Propidiumiodide negative), and with Cyclin D2 to
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25 human IgG antibody. As shown in FIG. 14A, significant enhancement of IFN-y
synthesis was observed for all lots tested in the absence of cross-linking antibodies,
with a plateau at concentrations of 400 ng/ml. The augmentation of [FNy synthesis by
mab 20H4.9-IgG4 was further enhanced by the addition of anti-human IgG cross-
linking antibody as shown in FIG. 14B. Different batches of mab 20H4.9-1gG4 had

30  comparable cellular activities. ’

Thus, cross-linking of mab 20H4.9-1gG4 resulted in an enhancement of the
ability of the antibody to induce IFN-y synthesis. Antibody cross-linking in vive may
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10 boosts 4 weeks apart (days 0, 28, and 56). Twel ve
days after the initial inmunization, treatnent with
mab 20H4. 9-1agG4 or nab hu39E3. G4 was initi ated.

Anti bodies were admnistered i.v, at 50 ng/kg, on
days 12, 15, and 19 after the first inmunization.

Thi s schedul e was chosen because it vvas shown to
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S RARcH Wik tahddthifYheb- gro%pg by bocpy welght. Experimental groups were as

follows:
"Group 1 - SIV gag and PSA DNA vaccine (2 mg each), day 0, 28, 56, i.m.,
plus saline contral, i.v., on days 12, 15 and 19;
Group 2 - SIV gag and PSA DNA vaccine (2 mg each), day 0, 28, 56, i.m.,
plus mab hu39E3.G4, i.v., on days 12, 15 and 19;
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studies MHC typing was not done, it is likely that the
| ack of T cell responses to the vaccine by sone
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?0 %Eil:bwsa%%dl GWdays alter immunizations. Synthetic pegt?des corresponding to
the complete sequences of SIV gag and the PSA antigen were used for ex-vivo
stimulation of PBMC.
Results

Antigen-specific [FN-y secreting cells in response to PSA or SIV gag peptides
were quantitated by ELISPOT. FIG. 16 (FIGS. 16A-16D) illustrates the results
obtained from Groups 1-4, respectively. The level of response to PSA was very low

in all groups, indicating that the vaccine by itself did not induce a measurable and
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What is claimed is: 1. A nonoclonal antibody or

anti gen-bi nding portion thereof that specifically
binds to 4-11313, conprising a light chain varlablg
region and a heavy chain variable region, wherein:
said Iight chain variable region conprises a CDRl
having am no acids 44-54 of SEQ ID NO 6, a CDR2
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anti bod The npnocl onal antib

aftery B X‘Eﬁr RESRE afist He drird imauaizptiost for dileanah WHASaleGiddtreated
RrRas kapaf 3,465 pBRAYS p ﬁﬁ{é%% rLIl!lg%—E Ib%-tl 780 spots/1 06

PBMC). Two monkeys in that group did not respond to the vaccine (< 800
spots/million PBMC). Following the third immunization (day 70), treatment with
mab Iu39E3.G4 plus DNA vaccine resulted in 6 out of 6 animals considered as
responders with a mean number of spots/10® PBMC of 2,348 (SD=588, range=1,738-
3,283) (FIG. 16B). For this group, the range of the number of spots was lower
compared to those macaques treated with mab 20H4.9-1gGA4.

Treatment with both mab 20H4.9-1gG4 and mab hu9F3.G4 was well tolerated
and did not result in any significant changes in clinical signs, clinical chemistry, or
hematological parameters relative to control monkeys.

These data show that mab 20H4.9-IgG4 treatment in combination with a DNA
vaccine elicited an in vivo enhancement of the magnitude of the specific cellular
response to the test antigen relative to controls or to treatment with mab hu39E3.G4,
as measured by antigen specific IFN -y-secreting cells. Since only one dose level of
the antibodies and one dosing regimen were used in these preliminary studies, it is

unlikely that maximal responses were induced, and further work to optimize
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<110> Jure-Kunkel, Maria Hefta, Laura Santoro, Marc
Gangul y, Subi nay <120> FULLY HUMAN ANTI BODI ES AGAI NST
HUMAN 4- 1BB <130> 10060 PCT <150> OS 60/510193 <151>
2003-10-10 <150> not yet assigned <151> 2004-10-08
<160> 9 <170> Patentln version 3.2 <210> 1 <211> 7057
<212> DNA <213> Artificial <220> <223> artificia

sequenee.... 400> at.gtacgg gccagatata cgcgttgaca
tt gg At Ly tax "é‘&%t CHears, howgercven B thismeremiggized protocol, an

' t catnlagtenenbsfayCetlalan rdsPordO Rtk Qnt%gﬁsg&r!is%%ﬁite&%g\g@ I%gl%] %H«LQ-

120 at .CCQ cctggctgac cgcccadcga ccccc

tt g%ﬁ%ﬁ%ﬂ%&ﬁé@@g‘gaﬁwf %ﬁ? éllmtmamg! bosgfeadtive approach
t at mg@gﬁﬁdnﬁﬁg:mbkﬁ%&afené‘sﬁafﬁﬁﬁtvqgcﬁgt atttacg 2. 40
gtaaactgcc cacttggcag tacatcaagt gtatcatatg ccaagtacgc
cccctattga 300 cgtcaatgac ggtaaatggc ccgcctggca

ttatgcccg t tt. 360 tcctacttgg

cagt acat c ?’°g%§‘?§§t‘ﬂ’§‘§‘§°“c@% g%@%%"f“’%f‘e&%a fiefail byrayef t t g
420"usetion ndexemplatfoyage of alaAgeag uhddr SARGEARIAN be apparent
093kt EERR B&%gﬁ?%&%ﬁ§80 cat@gacgtc aat gggagtt
tgttttggca Coanaat Cua EUYs &ay b Pragticed mthinths s@pe of the
t adbpeideddaigscccat t ga cgcaaat ggg cggt aggcgt gt acggt ggg
aggtctatat 600 aagcagagct ctctggctaa ctagagaacc
cactgcttac tggcttatcg aaattaatac 660 gactcactat .
agggagaccc aagcttggta ccgccatgaa acacctgtgg ttcttcctcc
720 tcctggtggc agctcccaga tgggtcctgt cccaggtgca
actacagcag tggggcgcag 780 gactgttgaa gccttcggag
accctgtccc tcacctgecge tgtctatggt gggtccttca 840
gtggttacta ctggagctgg atacgccagt ccccagagaa ggggct ggag

t ggatt gggg 900
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-1 aaatcaatca tggtggatac gtcacctaca atccgtccct

cgagagt cga gtcaccatat 960 cagtagacac gtccaagaac
cagttctccc tgaagctgag ctctgtgacc gccgcggaca 1020
cggctgtata ttactgtgcg agggactatg gtccggggaa ttatgactgg
tacttcgatc 1080 tctggggccg tggcaccctg gtcactgtct
cctcagctag caccaagggc ccatccgtct 1140 tccccctgge
gccctgetcc aggagcacct ccgagagcac agccgccctg ggctgectgg
TAORIMS8raaggacta cttccccgaa ccggtgatgg tgtcgtggaa
ctcag cc, ctgaccagcg 1260 gcgtgcacac cttcccggct
gtcctg@gﬁkﬁéigﬁﬁﬁbgbt ctaccccctc agcagcegt gg 1320

t gaccgtgcc ctccagcagc ttgggcacga agacctacac ctgcaacgta

gat cacaagc 1380 ccagcaacac caaggtggac aagagagttg
agt ccdaah amoggtionat antibgdy caxc antigén4inding cpergioncthereof that

PhB8ogh, Bretiar A5  Cltotngca s gt Salighi draion Bhd o
Mgy caaRrCvAHAN FERONH, WhEfkin:aagaccccga ggtccagttc

aact ggt acg tggatggcgt ggaggtgcat aatgccaaga 1620 _
caaag@@&39@8&@gugaagabhecmm@dmmmmgt &Dlﬁ‘gtrwmmmo

SHACHSH o8, ] RGPS04 PSR ERRR R o sEQ D

NG andCCRR3 hadng antifo J_GEOTCR-9 9 &F TERID NOEG2aat gt
1800 acaccctgcc cccatcccag gaggagat ga ccgﬁgaacca

ggt cafeit feavy chain yariablgorediarhsafycees a £42RE diaving amino
%%tfﬂg-%ﬁ%ft@Gngﬂ@fS,gﬁ‘m%gin ' GiRPaG8s §9284 of SEQ ID

acaactaCaa gaccacgcct 'cccgtgctg ccgacqgg ctccttettce

NQ@Baand @CDRDhayng badine gicidyobtaaa of SER 1D NP
aggggaat gt cttctcatgc tccgtgatgc 2040 atgaggctct
gcacaaccac tacacacaga agagcctctc cctgtctctg ggtaaat gat

2100 t t ' :
ctogolaans aHahGeloha) bfttiody #oAdr Bindid PoRfKdH thereof of

ataimgt twhereimycccct ccc ccgtgecttc cttgaccctg 2220

gaaggt. gc ctcccactgt cctttcct.aa taaaat gagg aaattgcatc
geat t SAE BRI SorRsEs 2 VariAElea RN BRYNgATBY acids 21-
9LIGFBEQJIDAOP FHPY9 g9aggattgg 2340 gaagacaat a
gcaggcagﬁgc tggggat gcg gtgggctcta tggettctga ggcggaaaga
2400 saistheRnyeipigcompiisesa varahle cegiondwyingagino acids 20-

t cggcg 2460 ggtgtggtgg ttacgcgcag
gé?g’é%@tmmﬁtgcca gcgccctage gcccgetcct 2520
ttcgectttct tcccttcett tctcgccacg ttcgeccggge ctctcaaaaa
agggaaaaaa 2580 agcatgcatc tcaattal%c agcaaccat a

gt cccgeécongsiongt getibedyt that geesifiogliobinds ter4:1BBceqjaprising

%t&%ﬂ? ahd ¥ h‘é&‘v‘g InafrC MR #ﬁp@gﬁ%}ﬁh Ebr‘ngﬁééé Amino
gcagaggccg agyccgcctc ggcectcrtg ctattccaga

agidagegidges 219236 tdft SEQ/ D NOgh o sai beavy ichaira comprises

Ao aciresidibs 26989 of SEG M NG 2c9ccanact 2820

4. A pharmaceutical composition comprising:

the monoclonal antibody or antigen-binding portion thereof of claim 1;
and

a pharmaceutically acceptable carrier.
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.tgacggcaat cctagcgtga aggctggtag gattttatcc
ccgctgccat catggttcga 2880 ccattgaact gcatcgtcgce
cgtgtcccaa aat at gggga ttggcaagaa cggagaccta 2940
ccctggectc cgctcaggaa cgagttcaag tacttccaaa gaat gaccac
aacctcttca 3000 gtggaaggta aacagaatct ggtgattatg

ggt aggaaaa cctggttctc cattcctgag 3060 aagaatcgac
ctttaaagga cagaattaat atagttctca gtagagaact caaagaacca

3120 5céquhmrgwguticaladdripositioryg compeiginlg: t t ggat gat g

ccttaagact ta a 3180 ccggaattag caagtaaagt

agaca EQOW%%%%Q gbo 9 @ﬁ@?g apdt t t accag 3240

0a29C GRS HERICER ﬂgﬁgg@c feerCt ctttgt ga caaggat cat
aadﬁga

gcaggaattt 3300 ca cgtttttccc agaaat t gat
ttggggaaat ataaacttct cccagaatac 3360 ccaggcgtcc

oo 5 FHOASAORRRRRN BichRll ARG, pbHRFDISSSE: o
elaBCCig is aAERSNS e aMBQd¥.at ttttataa gaccat ggga

cttttgctgg ctttagatct ctttgtigaag gaaccttact 3540
tctgtggtgt gacataattg gacaaactac ctacagagat tt aaagct ct

oot ont e Xohepotd ahiady BEHMaBhosnbRaC kbR thereot o

tiradthatis gasoraaisel aatibady.ggaa tgcctttaat gaggaaaacc
3720 tgttttgctc agaagaaatg ccatctagtg atgat gaggc

tactgctgac tctcaacatt 3780 , ctactcctcc aaaaaagaag
agaaaggt ag aagaccccaa ggactttcct tcagaattgc ' 3840
taagtttttt gagtcatgct gtgtttagta atagaactct tgcttgcttt
gctatttaca 3900 ccacaaagga aaaagctgca ctgctataca
agaaaattat ggaaaaatat tctgtaacct 3960 ttataagtag

gcat aacagt tataatcata acatactgtt ttttcttact ccacacaggc
4020 atagagtgtc tgctattaat aactatgctc aaaaattgtg
tacctttagc tttttaattt 4080 gtaaaggggt taataaggaa
tatttgatgt atagtgcctt gactagagat cataatcagc 4140
cataccacat ttgtagaggt tttacttgct ttaaaaaacc tcccacacct
ccccctgaac 4200 ctgaaacata aaatgaatgc aattgttgtt
gttaacttgt ttattgcagc ttataatggt 4260 tacaaataaa
gcaat agcat cacaaatttc acaaataaag catttttttc actgcattct
4320 agttgtggtt tgtccaaact catcaatgta tcttatcatg
tctggatcgg ctggatgatc 4380 .ctccagcgcg gggatctcat
gctggagttc ttcgcccacc ccaacttgtt tattgcagct 4440 -3
tataatggtt acaaataaag caat agcatc acaaatttca caaat aaagc
atttttttca 4500 ctgcattcta gttgtggttt gtccaaactc
atcaatgtat cttatcatgt ctgtataccg 4560 tcgacctcta
gctagagctt ggcgtaatca tggtcatagc tgtttcctgt gtgaaattat
4620 tatccgctca caattccaca caacatacga gccggaagca

t aaagt gt aa agcct ggggt 4680 gcctaatgag tgagct aact
cacattaatt gcgttgcgct cactgcccgc tttccagtcg 4740
ggaaacct gt cgtgccagct gcattaatga atcggccaac gcgcggggag
aggcggtttg 4800
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cgtattgggc gctcttccge ttcctcgectc actgactcgc tgcgctcggt
cgttcggctg 4860 cggcgagegg tatcagctca ctcaaaggcg
gt aat acggt tatccacaga atcaggggat 4920 aacgcaggaa
agaacat gt g agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc
4980 'gcgttgctgg cgtttttcca taggctccgec ccccctgacg
agcat cacaa aaatcgacgc 5040 tcaagtcaga ggtggcgaaa
cccgacagga ct at aaagabu=R&Caggsatt tcccecctgga 5100
agctccctcg tgcgetctcecc tgttccgacc ctgeccgctta ccggat acct
gtecgdeetinsleQarst ccctt cgg gaagegt gge getttctcaa
tgct c?:crfgg:]’:to""g}:gggt atct cagttcggtg 5220 taggtcgttc
gctcc(ﬂa@g@lty: gdpglgt gt g cacgaacccc ccgttcagcc cgaccgetge
5280 gccttatccg gtaactatcg tcttgagtcc aacccggtaa
gaacyabt g cyetmotEy 58405t geagaageca ct ggt aacag
<??Dt>t al%gtg?cgcgaggt atg taggcggtgc tacagagttc 5400
gaagt ggt "ggcctaacta cggctacact agaaggacag tatttggtat
<csycost ed/g1ch4960 ctgaagccag ttaccttcgg aaaaagagtt
“gyragepeiit-lgat ccggcaa acaaaccacc 5520 :gctggtageg
gtt{ttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggat ct
Zgggo o6Aa04s Edqctttgat ctt ttctacgggg tctgacgctc
agt ggaacga aaactcacgt 5640 taagggattt tggtcatgag
<Httatdcaaaa aggatcttca cctagatcct tttaaattaa 5700
atgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga .
<€§§t %5?:‘%53‘ B760°" frfct t aat ca gt gaggcacc tat ctcageg
<abetgtctat ttcgttcatc catagttgcc 5820 tgactccccg
<3¢yt gbagat aact acgata cgggagggct taccatctgg ccccagtgct
j?&‘%og’“’gcaat at.ac cgcgagaccc acgctcaccg gctccagatt
at eaécg;cﬁla aaccagcca 5940 gccggaaggg ccgagcgcag
<;Aagt ggt cct gcaactttat ccgcctccat ccagtctatt 6000
<gatt gttigocapggasged ag- agt aagt agt tcgccagtta atagtttgcg
<£9§acgttgtt 6060 gccattgcta caggcatcgt ggtgtcacgc
- cttc attcagctcc 6120 ggttcccaac
T CoBGce A0 SEaT bieeT CCRRaRT gt P b Gt s B0t t Adc
208180090- doat Cutt € geHeonls Cgadagit-t Gtoagaadt..2agtogccg,
aac%%tggtattc actcatggtt 6240 atggcagcac tgcataattc
£ TEACt GtEI4f Yt CHTERTIT sabRetReEtttRrstgrgeetsB800 180
tgggicgat qGhcLaaC ca3gi L2 Lgtatgc cgaccgag
o tt-gct'ct?gc g%360 %?ggg‘cg%%%g?%ggcaé%t%%%gtaacg%%g% a__.zgq 3
TLRACEICatpaEr I taT SrabgpEy Y otoahcat tocddR o ggaanacgs t - 300
i ¢ aaactctca aggatcttac cgctgttgag atccagttcg
AR R e B i et agart ¢ %0
tottaattatt GataceagC st ithgt oy Q900806832 338GAY0ART 420
caaaat gcc gcaaaaaagg gaat aagggc gacacggaaa 6600
gc%é?’faéﬁaaﬁé%ggf%tﬁt HEPEPPLIc Leact earenadttat tcat tagasccgoat t t atca

ca@g@eddratda 60, -+ cd:Cat.0 facatatt tgaatgtatt
t agaaaaat% A ggggcc azat gggé gg(t%tgl g%%ggcggﬁ%ttc ag% att?Ecc?cc 240
taapastiag geT HEBl YASYL S aREREOUY GO LesictA08t 0aEs U

) aaéézsg%ct ctEtggctaa ctégagaacc cactgct;ac tgéctt%tcg aaattaaéac 660
gactcactat agggagacce aagcttggta ccgececatgaa acacétgtgg ttettectee 720
tectggtgge agecteccaga tgggteccigt cecaggtgea actacagecag tggggcgcag 780
gactgttgaa gcctteggag accctgtece tcacctgege tgtctatggt gggtecttca 840

gtggttacta ctggagctgg atacgccagt ccccagagaa ggggctggag tggattgggg 900
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aggcgcgecg gecttcgaata gccagagtaa cctttttttt taattttatt
ttattttatt 6840

tttgagatgg agtttggcgc cgatctcccg
atcccctatg gtcgactctc agtacaatct 6900 gctctgatgc

cgcatagtta agccagtatc tgctccctge ttgtgtgttg gaggtcgcetg

6960 agtagtgcac gagcaaaatt taagctacaa caaggcaagg

cttgaccgac aattgcatga 7020
<210> 2 <211> 7057

cgttttgcgc tgcttcg 7057

astb3zc A tdstifaad] o62203ca SRR tdLL LAl SEQUENCE

<400> 2

gctacatgcc cggtctatat gcgcaactg

agaat ct gct tagggttagg
<212> DNA

260

aact aat aac

CRYRFRAA HACIAIATTC BRI e 60 tordugtdagcUctotagtcaatgadgea 1020
gagtat cclcaag gegeaatgta ttgaatgeca 120

C% tgccgg%cc%gcgcéggg?%ag% ggctgF S ‘-’gﬁ‘é‘%gbi“t’é%?éi”gca’go@?

tatduagicgCalcdttis feaagyel att@aitagCletdag@CoGEERRR 1140

aactgca gttacccacc tgataaatgc 240

catttgacgg

t
tgﬁgﬁa%ﬂ?& FEC R atAoP I Ta L EATraicat 2agTaceIgeIFtenygemt Ao

t&d@gac@cagtiaciad Goiida
at gt act gga ataccctgaa

“BEe

MeTeTolo]y acqsgg%c&%t &%Qg,gtagg

aggat gaacc gtcatg

1260

1320

egjecaattbcgrIycyar@sadiggtt@earet casgecdaadeadkdbyg
tgtag ttacccgcac ctatcgccaa actgagtgec cctaaaggtt
s Gl e SRR e AR R
cggtidcbaghisggemct Gaangeat 4dthataol 1ofhQca@b tQLi 309 1440
%g ggt aact gcgtttaccc gccatccgca datgccaccc tccagatata
g CEEG t?ﬁ?g‘f cjargatracegacitcgasticcttayy gegzegmat §500
adEAAR 3UG-cbid Akt Al 0. 860 . Lgata tceetol
ttcgaacgat tggégggt act? g?gggg%%gg‘g%ggtg g%?gge?%& 97%%% 1560
asggeEceR oL Tt Ugaggdtontacacernaggafa s §ugteaacgt odogakgt agic
cAggeeacat c a78cg t gacaactt cggaagcctc tgggacaggg
gé? g&%gc ¢o°a a@att%‘é%g%lgcéc‘@é@‘@%gﬁt IBAOICIEACELICHIE 1680
togasabyatfct kg GeeHa6 g8 038 el ;HEELAALCLL, AGGLAAGELC
900 tttagttagt accacctatg cagtggatgt taggcaggga
IR EtTagiT Rt Jhttaraee9 6022 grent stogtyroeaggidaedtiog
ac8lLR842009 ALk cAclag cgect gt 1020
gccgg%gt at aat %gg%%g%g?%%%tggaf%cgg%ggﬁcgg% ég?tgﬁ%‘ig%ct gHec
earagasyc tagekt s gacagamw@g&ta@ag&a%?%@g@a@cg@&aga 1920
e teoatc gtggttccc t aggcaga agggggaccg
g%ggacg o[ %c%fq8@?‘3’6@%9%%&@6@99“?6%6@‘9@%a%@@acgb%f@c
- 994288t agfab 60k gk B FRUGY A6 o2 I CACL UG E; ACAREAREE T 2000 -
"gagt ccgcgg gactggtcgc 1260 T e R

1800

2100
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atgaggctet gcacaaccac tacacacaga agagectcte cctgtctctg ggtaaatgat
ctagagggcc ctattctata gtgtcaccta aatgctagag ctegetgate agectegact 2160
gtgccttcta gttgccaécc atctgtigtt tgccectecee ceogtgectte cttgaccctyg 2220
gaaggigcca ctcccactgt cctttectaa tazaatgagg aaattgcatc gcattgtotg 2280
agtaggtgte attctattct ggggggtggg gtggggcagg acagcaaggy ggaggattyg 2340
.. gaagacéata gcaggcatge tggggatgeg gtgggocteta tggecttctga jgcggqaaga 2400
accagctggy getctagggg gtatccccac gegecctgta gcggegeatt aagegeggeg 2460
ggtgtggtgg ttacgegeag cgtgaceget acacttgeca gecgecectage geccgetect 2520
ttegetttet tcecttectt tctegecacyg ttegeeggge ctetcaaaaa agggaaaaaa 2580
agcatgcatc tcaattagtc agcaaccata gtcoccgecce taactcegee catcecegecce 2640



acgt gt aagggccga caggat gt ca ggagt cct ga. gat gagggag
fg;tcgcgcg %328 act ggcacgg gaggtcgtcg aaccc?: g;:t
tctggatgtg gacgttgcat ctagtgttcg 1380 ggtcgttg gt aa
gttccacctg ttctctcaac tcaggtttat accaggtgga acgggjl ag
1440 cgggtcgtgg actcaaggac ccccctggta gt cagaagg

ta ctagagggcc

caaggggggt tttgggttcc 1500 tgtgagag

Lot 00000t seagel cann (T oscnhrye: Gatpanih st catiosacqren

ct cca
%%%%%g%? éﬁg%ﬁ%lg?g W@Wéwc%tmhmi%%g@ag%g%%{tg%% 2760
agt cgaagq, gagt ggcagg

%%g%%g%?? ‘gttgggé’ ? t cag?% A T8t TPPEERPYY EaeRiG tgggctctzsta@f ggagm

- SRa@cagC aggagaya ag@&tfg‘&&at;t@gttttagéggégug%c&g%%ttgég%ge 2880
C ctctc ggtgtccaca 1600 tgtgggacgg ggg

%C%g%g?ﬁta%‘iat CECCFgtcee agtHggee tYgaegeaceal860. 2940
@gtdstatoar4akaog gggcag%gctaa&%?&% acetcaccol clcgttacce
t cggect ct %%%O gttgatgtt ctggt GEHHEHotreateaes
§HgECr grc=raygaagaaggagataiagh L9&RcCOALLggYca 3060
celgtdGtg9. tccaccgt ce tcececcttaca gaagagtacg aggcactacg
a2%4‘?0 %t acctEafﬁﬁﬁac%ﬁfﬁﬁ?béfﬁ*tﬁﬁtgﬁ gittgﬁtaeeaqtccta@g@atgg? 3120
CgYACHFYAJREatE el E@@LﬁagtlQQggggg?tggtctgg%g gcgf% gg %gﬁ 2160

tggat ttacgatctc gagcg _
cg%gg’%ﬁg%éfg%a%gﬁﬁéﬁggtfag%amaa 786368632046 t396ACIGaRD

| att
et et e s AL B R B ety 5500
tttactcc
g%a'@wwgﬁtemc CCABCEILALGEEBELC L ALEALE GEE, GGL.CCt 9%
gdgécg : 6 ctictgttat cgtccgtacg acccctacgc cacccgaga
Cactgangact dUgE FPIRIISATEIPHYt cgatTUtt gagateeec 3420

2460
JWatBmePY gt G a SFeY FGAGRLL1C %S%QL%acgctc%%g:ag ég"{‘:gc‘éagt@@ ggat®y

aat gcgcgtc gcactggcda tg
at%é%ég%gg%’ga‘%ﬂfg) cgﬁggwaaag&gaqqg&agggaa?g&t&ggg%g; 3540
C LideLc ggattttt 2 cg
tcggtg?g%t %{:gtggg?tg é%%%ﬁt cfégg@@ﬁ‘gg“ég;gggﬁg ;gg;ztsgzg 9999
ta ttt t:caa eﬁa% %g N o 3660
P gﬁtgt@}ag?gtggggta 2%?)0 cgt ctccggcgtccggcgaag

tt%%%%%%i%?%%a%taasgagmagf catwhere cCorethmaananmdi60 3720

t aaag
) . t£:aG aatgts ti o] gt agg %Q%Qt-cccc anC. S5ad
tggnzmgt? ?E? ca 2%%8' act gé%gt%a%%attcgcgac? t%é@ae?gﬁ%ﬁ c
ety 8%5&3&@@%@@3@9%@@@@9 bERCERYE lgg2iBLct Qb @ReE g 3540
+a5QL-A9£ 900 0GACAQYQLE, Tt atacccct aaccgttctt gectctggat

Gt eEeRes tEt FatprAbRyet t 3900
2940 accggag “gcgagt certeget cagkyee
coRSpimet gggag:ctfcgg:agaagicasg)&@aatgg@ gticcat: tttcggt% %: 8a 3960

ttqggﬁtaatac ccatcctttt ggaccaagag gtaaggactc
a L

ttctfadel g gaadrtiatettagteticaatt attratcaagagiacantct ebiga

et onk U2 Gl 515 P SN, SLLLLE o
t aattc
gtagia?{%g%&ag%aggaq%g@ Frbiteaat ated @t OAgGactidg ol G@@Qt@%@'aaﬁ agtc

catggééggt'ttgtagaggt tttacttget ttaaaaaace tcececacacet cecectgaac 4200
ctgaaacata aaatgaatge aattgttgtt gttaacttgt ttattgeage ttataatggt 4260
tacaaataaa gcaatageat cacaaatttc acaaataaag ;atttttttq actgecattct 4320

agttgtggtt tgtccaaact catcaatgta tettateatg tctggategg ctggatgate 4380

.cteccagegey gggatcteat gctggagtte ttegeccace ccaacttgtt tattgcaget 4440
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~

cttcggtact tagttggtcc ggtggaatct gagaaacact gttcctagta
cgtccttaaa 3300 ctttcactgt gcaaaaaggg tctttaacta
aaccccttta tatttgaaga gggtcttatg 3360 ggtccgcagg
agagactcca ggtcctcctt tttccgtagt tcatattcaa acttcagatg
3420 ctcttctttc tgattgtcct tctacgaaag ttcaagagac
gaggggagga tttcgatacg 3480 taaaaatatt'ctggtaccct
gaaaacgacc gaaat ctaga' gaaacacttc cttggaatga 3540
t%ga@ae‘@: aczeatigh seeergea et gtrtgary cgﬁtgia@p citatEatea cgaga
a attttaaaaa ac C
g"%c%aétJ %gt?%qggc%g%aggc%a?ataaa%?ttc %%a% Rt % %at%ac%qg 1560
tay@EdtkgR Gt tgEddr 8 CGE4 G BrdaC et anatd ta&gga;@atdtaaaﬁttem t tads8@
3720 acaaaacgag tcttctttac ggtagatcac tactactccg
AR G CR Y T A TAD t P HTRARC BT IIFALY gagaﬁﬁijaftalgf‘fttg@ﬁitc 4680
ode LI bCE R Lot L0t GQ0GL L GCLHRARYOR AALELLRAGY3GAD 4740
attcaaaaaa ctcagtacga cacaaatcat tafcttgaga acgaacgaaa
gqagaﬁcasmatgﬁgcéﬁy©ﬁ gegigbgidat €icbgdchéd ogmogigagaggalgatgt 4800
ohClLt taattatcctttttatta agacattggatS%O aatattcatc
Ot AP T P C A T EAr t AT ot AP YAt " A N AR AT Gt Gt ot’EEY
Cg@gaa@cgd abichgAcAG o) Bt tatdcbgat Acoatqh Lk EdRBLAC 4020
at ggaaat cg aaaaattaaa 4080 catttcccca attattcctt
2250 24aTY ATRCAE ¢ AEHPAW Ot PAETLRIN CGUarICagtrepadIdg 4780
. t tg
e e TSt e e o B o N
tceaca:tctagaaﬁagtmhaac@acfgagaacttatataac&raa#z@ﬁhgt’attgtctctagtdat 5100
ttatcgta gt tttaaag tgtttatttc gtaaaaaaag tgacgtaaﬁgﬂa
ag& teq RULEEE %é%fea £11g5°9Gt By PR B hgasoaattac 5!
ct3GACE AGLEHIEE 1884 330 c0890LGHGAC £ CLRIAHLA 5220
cgacctcaag aagcgggtgg ggttgaacaa ataacgtcga 444
taggtptiac edacIaget veatrotgtPraraegegcagtaranagicegetorat 6289y
a -gacgt aagat caacaccaaa, ca g
R T R g R
geegabodaC gaatcegs gt ttagiacaceagisai wot=agamdgoasageattt t aama
4620 ata cgagt gttaaggt gt gttgtatgct cggccttcgt
ttg*‘tatgf%%c%ﬂcg PETH SEEEER 1690799 e GFat a9ttt Qfga’f"tt@a 5460
ct Gt aat tRA-GH6ALOCHI+ Il GRLL00E 0ABA00L £806.4440 5500
cctttggaca gcacggtcga cgtaattact tagccggttg cgcgcccctc

o gchg@g@gaﬁaemsm tgtgewaa@ewgevagw&mgaaaawamag 5580

act.ga cgc cca ccgac 4860 cc
caa 3%?%9%%? aga%t teeq g% cc‘::aagg 9ot gfcc?:%qtoa
tae@a&ttt togegit6at braedahgd a@@&cttﬁ:gtctcu@egctgtﬁghiﬁtagc 5700
gtccttggc atttttccgg 4980 cgcaacgacc gcaaaaaggt

aa g&%‘{j’ég @at(j@?}g@%éf“{j&ti CHTRYIGEICHETAHR BRIGEDTAD 5760

- tg@GhlCaghel LLaccact L J0GLal Get Ol ALLL €1a {99l ccgpga

agggggacct 5100 tcgagggagc acgcgagagg acaaggctgg
tIgACHyTe g*aatgtggﬂc tgttggate ag«mgmaa:asdﬁ&@tggg agggaagcC 5880

cttcqgcacc aaagagtt ac a cat ccataga t caa ccac
gc%iig AC ¢ge CcGC aé% g’accg g té% tateagcaat- aé%ccé%cca g .

gccggaaggg ccgagogeag aagtggtcct gecaactttat cegectcecat ccagtctatt 6000
aattgttgce gggaagctag agtaagtagt tcgccagtta atagtttgeg caacgttgit 6060
gccattgcta caggeategt ggtgtcacge tcgtegtttg gtatggettc attcagetcece 6120

ggttcccaac gatcaaggeg agttacatga tcoccecatgt tgtgeaaaaa agcoggttage 6180
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at ccaccaag cgaggttcga cccgacacac gtgcttgggg ggcaagtcgg
gctggcgacg 5280 cggaataggc cattgatagc agaact cagg
ttgggccatt ctgtgctgaa tagcggtgac 5340 cgtcgtcagt
caccattgtc ctaatcgtct cgctccatac atccgccacg atgtctcaag
5400 aacttcacca ccggattgat gccgatgtga tcttcctgtc

at aaaccat a gacgcgagac 5460 gacttcggtc aat ggaagcc
dtidsicag.. _ctaggeecgtt tgtttggtgg 5520
s EQ%EQ@Q:%g EE s g"gff%g G Ctaartgeepeyt c6240

cgaccat cgc Caccaaaaa caa
Foetegetayarabo8ic tGtdaclgt e lAg-QASACLAGARAAYALYCEEE 300
tcaccttgct tttgagtgca 5640 attcccCtaaa

Gga
ggc%aa?t‘% fé‘g‘icfaﬁgf%ﬁfttﬁt‘?a‘% CRstatRC Jyatcaygcaaatt t asdd
cﬁa&@ cdat £ eaa Lt g R tactcattt
gaaczagacf%&g%ac aat g%%%&g%%%@aggg%ga& t% gg ali'CRirgy €420

gﬁfﬁéﬁﬁtcwciﬁg%a?atwtﬁfge?agfa? @Eedtie@@cggcégft%@% 6480
a8&t.0ag cacatcta at gctat gccctcccga at ggt agacc
Sgéggt cgg‘g% %%%‘6 8Tt gﬁi‘gﬁfb‘:té %effé*f@ggcqggwgaglt ggEs40
segagytet eacavagt egtiactd Hagheagl gggégggg%g%ga%gg tece .
%%ct cgcqte ttcacc gga cgttgaaata ggcggaggta gyt cagataa
G072 t SAEAT et E it Erg s td et tae tgeamatcag@ggﬁa&aﬁ 6660
ctALEARACHEC gt L9 0060, ¢ ;aaac tccgt agea
ccacagt gcg agca;%ggg"? tScat@accg%g o a@g ‘6’2‘2?(? 6720

aiaéaafgg@tgﬁgnaetwgtqcetggegﬁccmbgstaﬁé ga@gggggt; %etg%‘é@fggt tehid
ctagca acagtcttca '

a tc 9 aagcca g
Jg%&%%ét_‘?g gt ata[agﬁghtgcg uG&Eﬁ&UZatt g@@g:(tgg:[tg 6840

t't caactdgc g ca
taogtas aagta@@atcgmgcaga&gg&qgggc g@JgL&tc@g% gcaCt
6300 ccactcatga gttggttcag taagactctt at ¢ aca

gﬁﬁ?@f‘@“g&?'i?%%&@é@%@é@atemtwggmgmgtgtttﬁtgg@&6§ca§t 6960
agt agt aa 6420

aqabege afll 298¢ aattttca c
cc('t&tgt%gg&a ge?%gg%:g%té%:" ftTt gagagt “t gt‘t"g@%éf‘ﬁgg‘%@aca&%)c

2P HFGECa bt 6480 cottatatt ggettcgagcacgt gg gttgactaga ..
agt cgt agaa aat gaaagtg gtcgcaaaga 6540 cccactcgtt

<«<figtgtccttc cgttttacgg cgttttttcc cttattcccg ctgtgecttt

<263007osacaacttatg agt at gagaa ggaaaaagtt ataataactt
é:?gt @Bt agt cccaataaca 6660 gagtactcgc ctatgtataa
CHCt tHEAt e at ct ttttat ttgtttatcc ccaaggcgeg 6720

<23@t aaagggg cttttcacgg tggactgcag ctgcctagcc ctctagacga

<213@caartggas:amz&@encgccgcgcggc cgaagcttat cggtctcatt
aaaaaaaa att aaaat aa aat aaaat aa 6840 aaactctacc

g facc ctagagggc taggggatac cagctgagag tcatgttaga
- 6900 - %3’9“9 éc%ga?gf%t t%éﬁaﬂae@gﬂttap@rgaa@gagggacg 50

ttaaamea@aaa(‘atﬁa@%@@&@&a&&@%t&g{;‘t cac é;g & t L aa 120
Attcgatgtt gttccgttcc. gaactgge ttaa tag

ttaqugag é@@té:ggctt@ (ﬁgamtwtgmamgtc gaagERAYGt taZ:@éc?at <2 i—Q?
acagggi;%;él- caét@_nggtt atccetgaza ggtaactgea gttacccace tgataaatge 246
catttgacgg gtgaaccgtc atgtagttca catagtatac ggtteatgeg ggggataact 3G0
g::agttach ccatttaccg ggcggacegt aatacgggtc atgtactgga atacc;:tgaa - 366
aggatgaacc gtcatgtaga tygcataatca gtagegataa tyggtaccact acgccaaaac 420
cgtcatgtag ttaccegeac ctategeccaa actgagtgec cctaaa:jgtt cagaggtggg 480

gtaactgcag ttaccctcaa acaaaaccgt ggttttagtt gecectgaaag gttttacage 540

attgttgagyg cogggtaact gegtttacee geocatceogea catgccacee tccagatata 600 -
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<213> Artificial <220> <223> artificial
.<400> 3 Met Lys His Leu Trp Phe Phe Leu Leu
Ala Ala Pro Arg Trp 1 5 10 15 Val Leu Ser
G@n Leu dn dn Trp Gy Ala Ay Leu Leu Lys 20
25 30 -9 Pro Ser Gu Thr Leu Ser Lau Thr Cys Al a Val
Tyr Ay Ay Ser Phe 35 40 45 Ser Ay Tyr Tyr Trp Ser
Trp Ile Arg Gn Ser Pro Gu Lys Ay- Leu 50 55 60 Qu

<212> PRT
seguence
Leu Val
d n Val

t'FFﬁJtCItP‘E Ggpcagt Igh'ectA‘stmgFitsa@aytg(}gcga'glﬁag&/a:lttaﬁhtat'ﬁyr 660
65 70 Leu u Ser Arg Val Thr Ile
%érgt%’ia As“tﬁ"ﬁngg% gaﬁcc"’% RERIGR ts‘égt%“é‘ég PREIRH LelP?

dayScchedy gﬁ_{ag@&lﬁ:t Vatl:caa_ﬁ{ca /@g@ta%laagtpﬁﬁita-h:rgtél a@cc}é@LgtIyr 780
100 105 110 Tyr Cys Ala Arg Asp Tyr Ay Pro @y Asn
CFgPc2asty TI9929PFEC PREF2RRIgd ﬁﬂ‘ﬂai% Jgpgatacey cTeayg@op Ar g0
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cg:é/aaIggt cl;a%ldt \é%l:c Imgcy l gt%@gttAJtéc§e ctc-:rhrcctl‘a S 130 S00
135 Ae Pro a Bro cys Ser
tA:g;t&gt a'ch:accﬁetg aagxgga‘ws tia&@aa@a dfiOtcaget cdfggdica Al @60
Irechq%c S tLeu Val Qé F %% Phe Pr?_ G u Pro 165
AT qFeoFht otReR9asar o 5. BEPAGHGT APECIERGE Th020
go6facly Mabadde§e THctgak80 cl&;iccét%oaalggc@cgg&@ u&'@ l; L?é’eo
Gn Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val i95
aggecagg| ACPRFIOYR CMiteaBer ISEYCCBEr dteattGryy Thirachgsga Thmo
a;ggég;zy’ é%égacgagg QCé%ng.zzglctcgtg teggcgggac ccgacggace 1200
agttcctgat gaaggggett ggecactgoe acagcaccti gagtecgegg gactggtege 1260
cgcacgtgtg gaagggccga caggatgtca ggagtcctga.gatgagggag tcogtegcacce 1320
actggcacgg gaggtcgteg aaccegtget totggatgtg gacgttgeat ctagtgtteg 1380
ggtcgttgty gttccacctg ttctctcaac teaggtttat accaggtgga acgggtggaa 1440
cgggtegtgg actcaaggac ccccctggta gtecagaagga caaggggggt titgggttce 1500
tgtgagagta ctagagggcc tggggactcee agtgcacgca ccaccacctg cacteggtce 1560
ttctgggget ccaggtcaag ttgaccatge acctaccgca cctccacgta ttacggttct 1620
gtttcggege cctectegte aagtigtegt gcatggcaca ccagtcgeoag gagtggeagg 1680
acgtggﬁcct gaccgacttg cogttcctca tgttcacgtt ccagaggttg tttccggagg ~ 1740 °
gecaggaggta getettitgg tagaggtttc ggtttceoegt cggggetcte gghtgtecaca 1800
tgtgggacgg gggtagggtc ctecotctact ggttettggt cecagteggac tggacggacc 1860
agtttcecgaa gatggggtcyg ctgtagegge acctcaccct ctcgitacce gteggeoctet 1920
tgttgatgtt ctggtgcgga gggcacgacc tgaggctgec gaggaagaag gagatgtegt 190
ccgattggca cctgttcteg tccaccgtec tccccttaca gaagagtacg aggeactacg 2040
-tactcoegaga cgtgttggty atgtgtgtet tcteggagag ggacagagac ccatttacta 2100
gatctcccgg gataagatat cacagtggat ttacgatcte gagcgactag tcggagetga 2160
cacggaagat caacggtcgg tagacaacaa acggggaggg ggcacggaag gaactgggac 2220
cttecacggt gagggtgaca ggaaaggatt attttactcc tttaacgtag cgtaacagac 2280
tcatccacag taagataaga ccoccccacce cacccegtec tgtegtteoce ccicctaace 2340



Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg
Val du Ser 225 230. 235 240 Lys Tyr Ay Pro Pro Cys
Pro Pro Cys Pro Ala Pro A u Phe Leu Ay 245 250 255
@y Pro Ser Val the Leu Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met 260 265 270 -10 Ile Ser Arg Thr Pro GQu
Val Thr Cys Val Val Val Asp Val ?er A@n V275 280 265
RE&-c Y val
Vot B VEPFss Sou sl i SR ot St i B

V
ﬁcagaiggcc a??c

éé@l:gaSeﬁa Asdy=batsa Qo¥gcedtle Paraecg%@&c
Lys Ala Lys

Adu Lys
62

agattoGhar
%iéégﬁggl
Tea AP

éEHJCCEQHa
Asn Val
“AFagcLed
godccdRg
caccttccat
ttcttagetyg
ggtgctccte
ggccttaacc
cttecggtact
cttteactgt
ggtccgecagg
ctcttettte
taaasatatt
agacaccaca
attttaéaaa
aaggttggat
acaaaacgag
gatgaggagg
attcaaaaaa
ggtgfttcct
aatattcate
tatctcacag

catttoccceca

Thr

Ser Val

Il e Ser

Leu Thr Val

Val S
it Tl - Tl

mggcg@cac GrawaBage Rheaq&sgthwcga'dabatTyg‘ccil(?g@&GSﬂ.&);;gao@c 320460
Leu Hi s n

(CRYARC IS K 10 dc ke i i+l € e i o Ewcegﬂga Ly2520

g?gga%tgtt 388 B4R, 35055,
y n Pro Arg Gu

7 YAt T8G t3EHGIBES Cafgchqmraﬂzewgﬁamgﬁgogdﬁetﬁ Gteno

370 375 380 Le
Eapsiaggiaftatn o700

t@&&gg%@c@&c&@@at%@tc@ ﬂéa%ﬁtc&sfbc@aé/aag n Fie
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Asn Tyr s Thr Thr Pro Pro 405 410 415 Val
. "GP ALD éﬁa%féf'gpf%m‘?é LTS S@Fgww Le20
gAZQ;‘AZé té@gcca% Q'—J@é@:aésrg é%ag Jtra gt caa t g8¥0
Phe Ser Cys Ser Val 435 44D 445 B’
THt39AgPe Phasadaptt 'ﬁhqstagzqqt lapscgBedt tLpitt Sapat e poso
é&%?gt%@& gcl't%la'laggté/ %¥gsaaé96t5tt ciga]&.gggtg ttggagaagt _ 3000
ttgtcttaga ccactaatac ceoatceotttt Ggaccaagag gtaaggactc 3060
gaaatttecct gtcttaatta tatcaagagt catctcttga gtticttggt 3120
gagtaaaaga acggttttca aacctactac ggaattctga ataacttgtt 3180
gtteattteca tctgtaccaa acctatcage ctccgtecaag acaaatggte 3240
tagttggtec ggtggaatct gagaaacact gttcctagta cgtccttaaa 3300
gcaaaaaggg tctttaacta aaccccttta tatttgaaga gggtcttatg 3360
agagactcca ggteoctcett tttccgtagt tcatattcaa acttcagatg 3420
tgattgtcct tctgcgaaag ttcaagagac gaggggagga t*tcgatacg' 3?80
‘ctggtaccct gaaaaﬁgébc Qaahtctaga‘gaaaeacttc cttggaatga ~ 3540
ctgtattaac ctgtttgatg gatgtctcta aattitcgaga ttccatttat 3600
ttcacatatt acacaatttg atgactaaga ttaacaaaca cataaaatct 3660
accttgacta cttacecctceyg teaccacctt acgggaatta ctcoecttttgg 3720
tcttetttac ggtagateac tactactccg atgacgactg agagttgtaa 378¢C
ttttttcttc tctttecate ttctggggtt cctgazaagga agtcttaacg 3840
ctcagtacga cécagggéaé tatcétgaga acgaacgaaa céataéatgt' 3500
ttttegacyt gacgatatgt tcttttaata cctttttata agacattgga 3960
cgtattgtca atattagtat tgtatgacaa aaaagaatga ggtgtgtceg 4G20
acgataatta ttgatacgag tttttaacac atggaasatcg aaaaattaaa 4080
attattcctt ataaactaca tatcacggaa ctgatctcta gtattagteg 4140



<211> 6435

<223> artificial
gagat ct gct agcccgggtg acct gaggcg cgccggcttc gaat agccag
60 agtaaccttt ttttttaatt ttattttatt ttatttttga

tcccgatccc ctatggtcga
ctctcagtac aatctgctct gatgccgcat agttaagcca 180

gtatctgctc cctgettgtg tgttggaggt cgcetgagtag tgcgcgagcea
mawtg’aeagecazmca taTi@aeFa gyt tiadggc édagagtecy asaabi G g

gatggagttt agcgccgatc 120

catgaa

{
“gegat %?%

Cté%Ctt
*§ggctdg

<212> DNA <213> Artificial
sequence

<400>,

t gcgct

%%g tta%gb%gqfé% %%gf“"ggéﬁ AP HCR aglie?

<220> -11
4 gacggat cgg

ctt

3G tatin35:130E A8 LEARLIAGUGL GG CA! §RdLbEQALROGELRS
tat at ggagt tccgcgttac 420 ataacttacg gtaaatggcc

Cgeeratc repoatitgr et ghcTetieget srrtigacypeccA8@ag
ticcattgac
a 440

AatagLgacy.,
gt caat gggt

ths® 5

aé%@caa 9&39@338 a%ﬁc%

agtattta cg

AL et

gt @cadC agr tgitgt Aptat agthg ogaaghae @ﬁeattgeg: eetbadabt

Betr ety arGoTae

t aaat

gcccgcect
2 PRYOELT9RR PG FE

GE€RLEICLA L LFLL @Egg:ggtazg Qcc&@&% gg:tagggggcgsg QQGQL@&%@a
t caat gggcy tggatagcgg tttgactcac ggggatttcc 780

%W@%ﬂ?c%awem Bgtaegtgpt a:at@ggag AtEtgohtt g@gs@:@eaaaaieo
gt aacaact ccgccccatt

a‘faa GOt ¢ THT Fo At et

A359844C

It 8

gacgcaaa?cﬁc% %

%aé"t%aa

4200

4320

4380

4500

g cattatgccc agtacatgac
t EEERIt et e AT o

4560

4620

4740

cataagmg@gc@n:egactgge{ aa&a@ga@ﬂa dg6gReEGCtdcgaGEICt faab

960

cgaaattaat acgactcact atagggagac ccaagctt at
RS H Tt I U Pa A E A2 I1D SOPC T BRISE FEP PG RC TRIRTADY

gE&fC et £AQGLHCL A G 6L CLLQEIAG L LI Qe Ca tét%§9a

agat accacc ggagaaattg fgttgacaca gtctccagc

accct

4860

492
tct

tﬁgﬂsécqhzctwggptiqé¢0tcgggﬁ§aeq;agﬂy@tuncgGﬂgc¢u:c¢gcgiuaggpgeg§ag 4980

b&agaat ot as3gagty

cctggceagg ¢

ctact ta

AGGETT T PEPT

ccagg

cctg ta 1200

ccaacCa

5 HAPEEET O MO AT g COAY

aaa

ad@d68ytct gealentaPEERIY bHA L H006agH088-0t Lpeghasa si00

gacttcactc tcaccatcag 1320

cagcctagag cctgaagatt

TGEHGE 1A P U6t YEEHG - FadrGigea gamtg@@et@eg@s%

caa ccac

cccgccat

cagto bl a9 c al.aaga
TR A8 ookt C9UL20A0, 0020500008 DAT0ALE!

é‘@chmagagewggtctgg a@aﬁ@bcggmt@@@ti ggtagbt@t Pegogbbdy

gaat

aacttctatc cca

c%\qtaga cgecet 1560 “IeTaat Boygros
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cctcagcagc accctgacgc tgagcaaagc agactacgag aaacacaaag
tctacgcctg 1680 -12 cgaagtcacc catcagggcc tgagctcgcec
cgt cacaaag agc.ttcaaca ggggagagtg 1740 ttagacccag
ctttcttgta caaagtggtt gatctagagg gccctattct atagtgtcac
1800 ctaaatgcta gagctcgctg atcagcctcq actgtgcectt
ctagttgcca gccatctgtt 1860 gtttgcccct ccccegtgec
cbitaetdigafG ot ggn a9l 8 6 AGIHEGAL L UEETL! 920
faat aaaat g aggaaattgc. at Cg%:ggt t gt ac'?gtgtagttég%t%%‘t ¢t t AR
TG YLt T80 tFTEITY 9YT TEFYACAGLAYIRgeageal 000
aagaca_at agc ca tgct at 2040 gcggtgggct
e A e i 0 Racti Rt <ot aeG0dt aree
cghtBbkga € 3L gegasamt cGtAYEG0 G sab ARGEMBELLGCAIUGLAT 5120
tggttacgcg cagcgtgacc 2160 gctacacttg ccagcgccct
CHGEHTER JELICELTY LRIt Tt eoget et 23wt ttt goec@2@Q 6180
Aegid- L9cst cLcag, 22aag aaqcatqgc atctcaalta
agtcagcg;gggg 22%0 a ag%cccgcg%?g?gg%ﬁ%aact eUPREg %40
tauegtiuaa et at Goacagt taecaagceedi=bsd aPidb-qa GEELEE6@LT 6300

e (e ctaat tttttttatt tatgcagagg ccgaggccgc ctcggcectct

%ﬁ%%%gé@ a gtc%‘—”a‘f‘iaé cHPays Sﬁtaﬂgﬁc%ﬁﬁ%ﬁ'ﬁ??ﬁcgf PEERFaRtFEC 6360

gdcagget i bt@:ceee&amsﬁégﬁ%tcgqgggg&@@@&cgtcgégqg%%g 6420
cgatttcgcg ccaaacttga cggcaatcct agcgt gaagg

R YR §RRICFE WAL IEETREFIEt e tmrett Iggtiacyaceattigaactgoa

. ta‘i:QQJgG&C ggg}caggsc%g gtggtagga%ga%gégtg‘%gagg%%% t-% l%?%gg%[%gg 6540

agacctaccc tggcctccgc tcaggaacga
corpeicadage@tt gac catiaassg t @t t tagdgegaaggt Aasg agaat cEagt
ac%zqgat att%t%ggt aggaaaacct ggttctccat tcctgagaag
COHc R T {AAGIHEAY T 76D A0 SpteRtaT gEERERGt . 6650
gagﬁtgﬁafct cekdgadAAGeAGRER b ga@gigﬁggtct@t:{ttat&,t L(ga%ggc%gg 6720
caaaagtttg gatgatgcct taaaacttat
Lot R4 Wa b Gt epaat tregpctaray tcaag b engac t288BaC Btggtdeb gy 6780
te g t . ltaccaggaa gccatgaatc aaccaggcca
T e i a0
aaggficgacacgbadcdotd ocitagas3dA0thggambt Gatdshghgdggagatad a ¢ooo
tctccc agaataccca ggcgtcctct ctgaggtcca 3060

cgaggga%agcﬁa%?é’éatgcg%tafﬁga?&‘ﬁtta%\taa‘ﬁgﬁﬁcgaﬁaatﬁaéia&c‘gt&ga@ag:aaaf@é%t

) tcﬁﬂﬁaﬁga&g@tt&l@ atttcgé?ttgtg Q@@Qgi#c‘é tggg&gggtgci&%ggg%é%a? 7020

gctatgcatt tttataagac catgggactt 31 ttgctggc

| tetagaioetayarcaetea gragamgeyasasetdact tct gt ggt gt gacat aast g

3240 gacaaactac ctacagagat ttaaagctct aaggtaaata
<2faagattttt aagtgtataa 3300 tgtgttaaac tactgattct
<2gattgrttgt gtattttaga ttccaaccta tggaactgat 3360
:gggatfég%a?c agt ggt ggaa tgcctttaat gaggaaaacc tgttttgctc

agaaga Jga‘l3420 ccatctagtg atgatgaggc tactgctgac
<2dpst caacatt ctactcctcc aaaaaagaag 3480 13 agaaaggt ag
<2}agactocamlggrGddct cCt tcagaattge taagtttttt gagtcatgct

3540

.<400> 3

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala 2la Pro Arg Trp
1 5 10 15

Val Leu Ser Gln Val Gln Leu Gln Gln Trp Gly Ala Gily Leu Leu Lys
20 25 30



gtgtttagta atagaactct tgcttgcttt gctatttaca ccacaaagga
aaaagctgca 3600 ctgctataca agaaaattat ggaaaaat at
tctgtaacct ttataagtag gcataacagt 3660 tataatcata
acatactgtt ttttcttact ccacacagcjc atagagtgtc
tgctattaat 3720 aactatgctc aaaaattgtg tacctttagc
tttttaattt gtaaaggggt taataaggaa 3780 tatttgatgt
rad a9t goetrhr gactsagagatrne @9t Gal aal 19agacahgthragat tt gt ag
3840 3aggttttact tgctit aaaa aacctccae@ac acgtccccct
gaacct gaaa cataaaatga 3900 atgcaattgt tgttgttaac
t tt aat 960

Gesttataat (TP cntanar Aaateat ot ot At P A gt gt
ggtttgtcca 4020 aactcatcaa tgtatcttat catgtctgga

4080 tcatgctgga

t cggct ggat gatcctccag, cgcggggatc

it GEX FCQELY CAb (e AR 14t GEY A Cif YAb T d¥Ade ggpt acaaat
4140 aaagcaatag catcacaaat ttcacaaata aagcattttt
ttcactgcat tctagttgtg 4200 gtttgtccaa actcat caat

Seft dtetlater arglietl ghatilacdeyiVeyaex ThetSagdivadan 4260
gcttggegta dbcatggtca tagetftttc ctgtgtgadd ttgttatccg
ctcacaattc 4320 cacacaacat acgagccgga agcat aaagt

P a@agectgs gggkecctaaal arghoaged r4390r aaachcagatt
aattgcgt €8¢ cgctcactgc cégrtttcca gtcggdataac ctgtcgtgcec
4440 agctgcatta atgaatcggc caacgcgcgg ggagaggcgg

T}rt E&C iaa;&ltg 9.9;9 (1“9:.(: Eﬂ E’ro4 ép)p Aan gygrc E\;pp ci'.ut:;g: T ;.:tngg\g%aC
tcgctgogct cggt cgt tcgzgct'gcggcga gcggd at cag 4560
. Ctcact caaa- ggcggtaata cggttatcca cagaat cagg

gat a a agagaaca 4620 tgtgagcaaa aggccagcaa
R RA0R% B IRIEE R By T Sl B SRR RRES
t ccat aggct ccgcccccct gacgagcat c acaaaaat cg acgct caagt
ca?aggtg%%_4740 gaaacccgac aggact at aa agat accagg
Sttt cc PfoRepttetiac ey e e ~aB0T Tet et §lt cc
gaccctgccg cttaccggat acctgtc d% ctttctcect t&Yggaageg
4860 tggcgctttc tcatagctca cgctgtaggt atctcagttc
Sggtgt &ggtie egreecedB20Lys. Bgctygict gro GOt geacgaa
cccceegttce g%iccgaccg ctgcy@ctta tccggt aaéis 4980
atcgtcttga gtccaacccg gtaagacacg acttatcgcc actggcagca
vaJCRactgoia hdtn acaggail-aguCcagagsegagdviatyl aggcy
- gtgctacaya gttcttgaag tygtggeccta 5100 isctacggceta
cact agaagg aacagtattt ggtatctgcg ctctgctgaa gccagttacc
pr2180 1 Lt6g0a33aa gaottaglag cletigat ccoggcaagcaaa
ccaccget gg tagcggt 9gin05220 - T4 tttidst gttt gcaagcagca
gattacgcgc agaaaaaaag gatctcaaga agatcctttg 5280
tettttcta cggggtctga cgctcagt gg aacgaaaact cacgttaagg
Vagaﬁ%ét\faé Jte 4%% ﬁ@gﬁﬁa%?a?hr%ﬂéggggaﬁt ™t t¥al¥t ag
atccttttaa attaaaaatg aagttttaaa 5400 tcaatctaaa
gt atatat ga gtaaacttgg tctgacagtt accaatgctt aatcagtgag
vak g0 Higdaediratsr Aadhygdivet'gl tist divs tigt Valcetuc st ag
22Ptgcct gact cccBftcgtg 5520 233 ‘ : 240

Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly
245 250 255

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
260 265 270
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t agat aact a cgat acggga gggcttacca tctggcccca gtgctgcaat
gat accgcga 5580 gacccacgct caccggctcc agatttatca
gcaat aaacc agccagccgg aagggccgag 5640 cgcagaagtg
gtcctgcaac tttatccgcc tccatccagt ctattaattg ttgccgggaa
5700 gctagagtaa gtagttcgcc agttaatagt ttgcgcaacg
ttgttgccat tgctacaggc 5760 atcgtggtgt cacgctcgtc
gtttggtatg gcttcattca gctccggttc ccaacgatca 5820
agoagagiyt BrCAbJAlCEACTHFAE B! ¥4l 80 RaaRAaeG08k.L fAJct cCtt
cggt ccirécg 5880 at cgedogt ca gaagt aagtds ggccgcagtg
ttatcactca tggttatggc agcactgcat 5940 aattctctta
C GC gettitc agt ga gt act caacc

G%% %%aﬁtargg{lg 3{ :i c‘%k%gﬁstga%?g{%raiag cﬁc@é’g%ég%é‘ t \gagtct
cttgcccggc gtcaatacgg 6060 gataataccg cgccacat ag
La aacttta aaagtgctca tcattggaaa acgttcttcg 6120
gé%@ﬁa‘ﬁé&é’ St §gpg‘§t“€t‘i]“&c‘g'g‘c‘$g Rhe it atee cBrgltcgat gt a
acccactcgt 6180 'gcacccaact gatcCttcagc at ct t t13act
ttcaccagcg tttctgggtg agcaaaaaca 6240 ggaaggcaaa
Age Jet Jehdar daddegdat a‘faaglg}gd%a(me gy daatightagnagvact cat a
6300 ctcttcéftt ttcaatatta-Ptgaagcatt tatBagggtt
attgtctcat gagcggatac 6360 atatttgaat gtatttagaa
Laadhaaat aas ayaggyotl e gegaasall -6CesgaaaR 6420
gt gccacct3§®acgtc 6435 <RB10> 5 <211> 6438 <212> DNA
<213> Artificial <220> <223> artificial sequence"
c54Q93 rhr GLYGEE 396G CLOL RFACIAR AL AIPCEE AL, (993t ccac
gcggccgmag cttatcggt geb0 " tcattggaaaseaaaaaattaa
aat aaaat aa aat aaaaact ctacctcaaa ccgcggctag 120

cta at gccagct agtcat g _ttagacgaga_ ctacggcgta
"fan ragal 1033 ggg%%@%@gag%;g S stadeteta
gcgactcatc acgcgctcgt tttaaattcg 240 -15 atgttgttcc
gtt ccgaact ggct gttaac gtacttctta gacgaatccc aatccgcaaa
a8 &¥yla @agg?@gwa% ary Pee é?;;ﬁm ate atyg¥et gact
gt aactaata act gatcaat 360 aatfatcatt agttaat'ftc
ccagt aat ca agtatcgggt atatacctca aggcgcaatg 420
Trattgast o €bt FlraéryglydgygaccgacLliggogyet e et€ggggcgg
gtaactgcag 480 ttattactgc*Htacaagggt at cattgcgg
ttatccctga aaggtaactg cagttaccca 540 cctcat aaat
vcTat tiggse §E0tNasGCond 6 Ba @it sGARAL agt &l dgggttcatg

-"600 - - 420 © 425 : - 430"

Asp Lys Ser Arg Trp Gla Glu Gly Asn Val Phe Ser Cys Ser Val Met
435 ' 440 445

His Glu Ala Leu Eis Asn His Tyr Thr Giln Lys Ser Leu Ser Leu Ser
450 455 4860

Leu Gly . Lys
465

<210> 14

<211> 6435
<212> DHNA

<213> Artificial

<220>
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cgggggat aa ctgcagttac tgccatttac cgggcggacc gtaatacggg

tcatgtactg 660 gaataccctg aaaggatgaa ccgtcatgta

gat gcat aat cagtagcgat aatggtacca 720 ctacgccaaa

accgtcatgt agttacccgc acctatcgcc aaactgagtg cccctaaagg

760 ttcagaggtg gggtaactgc agttaccctc aaacaaaacc

gtggttttag ttgccctgaa 840 aggttttaca gcattgttga

T < Qes0gegirasi 6t GG@dnkt ac ccgccatccg cacat gccac 900
cctccagata tattcgtctc gagagaccga ttgatctctt gggtgacgaa

<¥gécé aata 960 %ctttaatta tgctgagtga tatccctctg

o ﬁtég%\gfl%latﬁf%céﬁ CEHI Wl GEITPEY cITPeCtte eegaea 6O

adtGHREC L6 +92091CIAAL G 0ARYAGRA0 ;HAQIAGY %ggc%ggcgc gagag

- 1080 tctatggtgg cctctttaac acaactgtgt cagaggtfcgg

tcgepfacagoetsacag ajgt@atatlddctasttt betocgmrat gggagagga 180
cagt.cc tc tctcacaa tcgtcgatga, atcggaccat 1200

e Pt P U Re G ST B o GRTLAD APa- CE gt aBth

tabgi ey gidygdidgh ccaragitagg@ba Lo 66RBM S ACLHLEACC 300
cagaccctgt ctgaagtgag agtggtagtc 1320 'gtcggatctc

LIGEAErt T FEI2 BHAT 198 HFAF2 T atAG AT CHttayCat tgrctegitecggatfy

ttlg’&gtaa G%@%g& %tc,aa@ga(t\ﬁg&:g\t:a%cggat g&%‘:&g%@t %gé %t 1.61%‘;:‘: t 4120
gcat gccacc gacgtggtag 1440 "acagaagtag aagdb ggta

atgpttacd cEaat@ac ichtagertg Cictgacggaggacagcacactsdsio 480
at a tttcatgtc accttccacc

N cgactta ttgaa gtctctccg ,
P G o A Ptk oot Gt it s drcategt g o40
gba€ Gi=C E§cGad L85 LE&IEEgsE HoBYREGHCath82at HURALEHLET 600
t gggactgcg actcgtttcg tctgatgctc tttgtgtttc agatgcggac
ICFESORt fg BT EHGED G A8 CetycatcyalRggcy eagatsdrt ¢ 650
otk AL CeEChEdCaG 140, 2al L a0l Cc daaadaacat
td%%?%gbcaa ctag%?c?%% Eggd%%é%%éniat a%%é 5 %%66 720
sagEpttac gataghog agegauct agiggagct th gatasy gam: gate aacygt
22590t agacaa 1860 caaac a gggggcacgg aaggaactgg
T A Oy ST G A A o S To0 o ra it 240
tedda6h it A Gada29C B RBERA P LAL LG AHLEAIM AAPYBF CCCHBA
1980 -16 ccccaccccg tcctgtcgtt ccccctcecta acccttcetgt
99RFEEGE ctgrIdeacteetmcRGat 2 9eje cacetgat tyattagggang 960
cg@a%t:gac.‘ag CaQ:%Lctt?:gétt 9&%&&%& (c::gac a%gig:aag Cca(a:ga%C géta%ggaaza%gg 1020
gt gcgcggga catcgccgcg taattcgcgc cgcccacacc accaatgcgce
- gcpucymaGioggra2dlcccogRit i gaaet gyt Cyeggeead t46g39eHa 1080
~_ggaaagcgaa agaagggaag gaaagagcgg 2220° tgcaagcggc
ag%%a"-gaacg F%aaf?ftgt ggggﬁ?ﬂ FETETRIGE GEHGATH L HAETCaH c gt fg
ggad&cc tR_EL&RYGICEg93ald da0dq90 QE@&QQ&tQ&%Q%BQaaQ 1200
gcgggt caag gcgggt aaga 2340 ggcggggtac cgactgatta
ceagaraadaicazrcarmcecetaggcty gettce v gt ga pmgboggagagd?480 1260
tcgat cttcatca tc% ccgaaa aagg%cg at ccgaaaac
tgg%t et %Sg%gﬁfé‘o&g%cgg%%?b?&g gﬁ%tgca:‘gtcté%ct gtc’gg%\a'at@?f’gc 1320
cagggtdgt g aatiaagoe githagdgasd egecasdche Qa?o%gggca%@&ﬁ:t:g&t a 1380
aaataggggc gacggtagta ccaagctggt aacttgacgt agcagcggca
ggcggfg@c ttcggeggag ggaccaaggt ggagatcaaa cgtacggtygg. ctgeaccate - 1440
tgtcttecate ttcecgecat ctgatgagea gttgaaatct ggaactgcet ctgtigtgtg 1500
cctgetgaat aacttctatc ccagégaggc caaagtacag tggaaggtygy ataacgccct 1560
ccaatcgggt aactcccagg agagtgtcac agageaggac agcaaggaca gcacctacag 1620

ccteageage accctgacge tgagcaaagce agactacgag aaacacaaag tctacgeetyg 1680
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cagggtttta tacccctaac cgttcttgcc tctggatggg accggaggcg
agtccttgct 2640 caagttcatg aaggtttctt actggtgttg
gagaagtcac cttccatttg tcttagacca 2700 ctaataccca
tccttttgga ccaagaggta aggactcttc ttagctggaa atttcctgtc
2760 ttaattatat caagagtcat ctcttgagtt tcttggtggt
gctcctcgag taaaagaacg 2820 gttttcaaac ctactacgga
Lgl-gaat. t t ct 2880
S‘% ag%: aaac gt%g%%ggggg%gc%t %gg%g%% gggt%%:ﬁ%g%: tPIEIeT At LAY
ttaggtceceg gtttz gegayiotgaycagasagtgtitcecl=agiacgt 1800
gé:atat aagctt ttcact tgca aaaag? tct 3000 ttaactaaac
ecet Tt at 9% f@%ggﬂégagqﬁc‘icg 35 %ﬁﬁﬁt gt HFGagacaratate c aglfio
$6&cceC ettt e 6Gt a1 Gggd8Ld,CaaRELLE %QQJCQ&ICQ 1920
ttctttctga ttgtccttct 3120 acgaaagttc aagagacgag
(G CF heIIe2 At abepcattsh anpatpedtgotrattet daraBdd 1980
cttc cttggaatga agacaccaca
P R T T R R e
ddugicabdtt atataddttt aas@agdat Gacataidt 3306cctaf agarkidd 2100
act aaga ttaacaaaca cataaaatct aaggttggat accttgacta

at
FEBUCt PHECTICEY 2 PasWaR CPIAE T atPaf ta5ock craoptergy 2160
@ea@aagge&gw&&@tagég@z;cg@é%Qtttggzte%g@tt‘é@c%t{cagté‘é&% g 2220
at gacgactg agagttgtaa gatgaggagg ttttttcttc 34
et et TasTECtttet Y GegreTaet rgantya dgtoirt macgraatd-caaamaa
G cga,. 3240 _cacaaatcat .tatcttgaga acgaacgaaa _
FOTP A Bt RPN o S SRR o
degtdctdtgagaagachid ttdt eatpacaicb§Qa RatALtLEAL G o6gkat t Ai6a
366tO atattagtat tgt atgacaa aaaagaat ga ggtgtgtccg
PR R EACHGHCT R AP PH TRy SO 99R99Gat AEFAG ot FacEeavcte 2460
AR 88 ARARLLARRCALLLGEGE ALLALLGCISo3480, AL,
at aaactaca tatcacggaa ctgatctcta gCtagtatta g% cdgt at gg
CTeRtagRe ait¢2 384y ciscedadabgdcacgadatddctodat ggaggeitg 2580
.99 ciigoacttt gtattttact 3900 tacgttaaca
gacag%gg%tq gggaga%: aat aac %%c Saratt ACCAstGt tPIEAE e gt AR
98866ytac gitagiagidat tRangbHl tiaAtddt s ghanaa-3aa0LLGA6HL 2700
aq%at caaca ccaaacagq;tg 4020 ttgagtagtt acatagaata
It AEHGR TR HEETE T AFYRFGET 2PEgeetét mgaupey 2760
BGLAGEACKEE cog9.at 9a9at.02 468 fgaat gt
accaat gttta ﬁﬁgaéatgttcgttg%c gt agtvgf%tgétgg%tga{ %iggat Hid
“tFRe Fi-aa Fatrdagntgee trcat Hg bdee cracer 9420002 axasagt - 2580
o 89tta catagaatag tacagacata tggcagctgg agatcgat ct
4%3%‘9%936%8 Cat° t agt accag Cﬁ?cgﬁ%%‘g%‘ga“éa?ég?%%‘fcﬁ 2940
cazchat 839t tgagh ok aagsd3Qat b gdgtagt 36t CQALEt 3000
tcgtatttca catttcggac cccacggatt actcactcga 4380
RTFUGE Y CaE P A GE HEEC G ATt g Aty SRS erEah g tadotrye c c By
c8362060600.:4440 .. LLQRCA ARL: LACT g%g%gchtagg%gg%gc 3120
cctctccgcc aaacgcataa cccgcgagaa ggcgaagdag
Lyt gn ¢t g chapy g ategog taag CagiuaagC LG asge€ getagggaeat agioc

'lét%é?g%ctt tagatctgat ctttgtgaag gaar::ctta.ct tctgtggtgt gacataattg 3..2;40
gacaaactac ctacagagat ttaaagctet aaggtaaata taaaattttt .aagtgtataa 3300
tgtgttaaac tactgattct aattgtttgt gtattttaga ttccaacota tggaactgat 3360
gaatgggagc agtggtggaa tgcctttaat gaggaaaacc tgttttgctec agaagszaatg 3420

ccatctaglg atgatgagge tactgctgac tctcaacatt ctactcctec azaaaagaayg 3480
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gagtgagttt ccgccattat gccaataggt gtcttagtcc cctattgcgt
cctttcttgt 4620 acactcgttt tccggtcgtt ttccggtcct
tggcattttt ccggcgcaac gaccgcaaaa 4680 aggtatccga
ggcgggggga ctgctcgtag tgtttttagec tgcgagttca gtctccaccg
4740 ctttgggctg tcctgatatt tctatggtcc gcaaaggggg
accttcgagg gagcacgcga 4800 gaggacaagg ctgggacggc
gaat ggccta tggacaggcg gaaagaggga agcccttcgc 4860
2B gt gpaathcagi-al geagtcgcgagaitegatiagagbcaagcatget 35490
ccacat ccag' caagcgaggt 4920 tcgacccgac acacgtgctt
TGy GgEe éé"@}’aﬁ?ﬁig JEFHGEt Jat e YGach cHTgRIcat PELIRYB0 3600
4 206302261,,62901 Q&Q&afta{ctcgéagf:&c «1:032}:39¢90 Logagcategl
cggt gaccat 504. tgtcctaafc gtctcgctcc atacatccgce
tgaggatgkcitacgagaacttteacacsacoggat 254880 gtt gatgeegat 3720
%t%atgttcc ttg?tcat aaa ccatagacgc %?gacgactt cggtcaatsq)g
R G AT TR 1 ET R T b G s BCr AT COT Rt =
t 3L 060 ACL Mt 0 (e AGG A2 22t caBRARACEARE FELGYLGYL 3540
ctaatgcgcg tctttttttc ctagagttct tctaggaaac 5280
agghfaagiafnttfeee cagaetcag RratceaticItrr et cytragtigeaati®e
t aat ttftccta agt tc
A SR IR TR o
geataatet aticacatt agasstrtagactigtgaat teggitk C gam thtagt cantoc
5460 cgt gata a_gtcgctagac agataaagca agtaggtatc
aaﬁ'é‘i?@@%?ctﬁg ﬁé@g&awa@gs%@wg&% HEtECeYAECHGRIUF g dWP
86498l 9Ol RYEC COYR0LacCAGTAGIH J-Ba ot BIANCYGLton80 1140
ctgggt gcga gtggccgagg tctaaatagt cgttatttgg tcggtcggcec
ARRIEEEPQRItc2B6 A0 trtgegpatt te st tidggacyttugatadcitagygrgg 4200
aag . attaac, aal ceht, 2700 cgatctcatt
gt?%%%%g‘g%%g tt%%;étgtg % at gta t‘éa% c 3%‘%;5 CHATHRYy g‘faca 98t gt g
gcbifgOgtal ageERC L AaftgrfageagteaaanccaiAccL gaagiaaglt 1320
cgaggccaag ggttgctagt 5820 tccgctcaat gtactagggg
CAGREFICHEGITEI P I RGeS AT PG ECa b Fabfet 88D 4380
aaL AQEARCAAL g Gt L L AL deEARFL COYG U LG B AMUOAG  AGEAAL AGEY
tcgtgacgta 5940 ttaagagaat gacagtacgg taggcattct
agpgadaagfaeatagtQaTcaticoT atgagidug g t6400at it tagttaaga 4500
Sleltatcac atacgeeget ct.caacga gaacgggccg cagttafgcc
EE0 a1 o b F O ATE G e (G ARAT™ (TR s gag o0
ctagtaaecidebothgeaagaagecd b2fat 66 gabidabgaagnagid-ced a 4620 .
" gaat ggcgac -aactctaggt caagctacat tgggtgagca 6180 -
LI TGt 19 E Py AR ECEo ARAEIEY SYSHGE Gt TgecHRAyactac
tc&actg&c}ct:técgéccggc%ogacggt}ct.‘@& gLJ&E aattgg gg(%:g:tcg.;gtt éatgggé;:tggéat 4740
tcccgectgtg cctttacaac ttatgagtat 6300 ° gagaaggaaa
sazpxgtdeat atctaset ipgiFasatagt cecaastmacagagicaraiegccsat g
9360, tataaactta cataaatctt tttatttgtt tatccccaag
gcgegt ot aa "aggggcti e 6aZue ceg%ﬁéttgcg‘é%“t*gcag‘@aaea%s 4860

tggcgetttc tcatageotca cgetgtaggt atctcagttc ggtgtaggte gttcgetcea 4920
.agetgggetg tgtgcacgaa ccccecgtte agceccgaccq ctgogoctta teccoggtaact ™ 4980 -
atcegtecttga gtccaacceg gtaagacacyg acttatcgeoce actggcagea gecactggta 5040
acaggattay cagagcgagg tatgtaggeg gtgectacaga gttcttgaag tggtggecta 5100
actacggcta cactagaagg aacagtattt ggtatctgeg ctetgctgaa geocagttace 5160

ttecggaaaaa gagttggtag ctcttgatcc ggcaaazcaaa ccaccgetgg tagcoggtggt 5220
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<210> 6 <211> 236 <212> PRT <213> Artificial <220>
<223> artificial sequence <400> 6 Met Qu Ala Pro Al a
Gn Lev Leu Phe Leu Leu Leu Leu Trp Leu Pro 1 5 10 15
Asp Thr Thr Ay GQu Ile Val Leu Thr G n Ser Pro Ala
Thr Lev Ser 20 25 30 Leu Ser Pro Ay GQu Arg Ala Thr
Leu Ser Cys Arg Ala Ser An Ser 35 40 45 Val Ser Ser

Q.n Lys Gn Ala Pro
X Jt‘)‘:rttt?@& A\':a%igggga EX{teag%cEguagFTaa araﬁ g%stca a a?éFCtAg?l A?Eéo

4¢m¢Ma@wﬂﬁ&@mnﬁ@g£&£%&&£&m%£ﬁm&£% %%o

Thr Asp Phe Thr Leu Thr Ile Ser 85
'ﬁgag%é% E‘?ﬁa@gﬁt Pﬁ?a@tﬁg REFFPHE2 Ata2agastaT WgtﬂVPEQSMOO
Qaﬂtc&ﬁ &Iﬂa@%&a ggﬁgctl:gé t;l:i:.l&:\c

qQ Pro Ala Leu
Thr Phe Gy Gy Thr Lys Va @ci%&ltl LR gdbty 1o

P SCLAERY Wﬁ#&tg Artatiflcat RPreorcBeag tabcdbha:tl b@cﬂé@tffr ﬁ—, 520
130 135 140 GQu Gn Leu Lys Ser y r
a2 R S Tictr et oaeHe ACH oD Fsrosstr 106%0
gﬁhm@dt RrcosbEg Gatirhian b t¥ake @g&a&&g%géé%aﬁs Reao
Asn Ala Leu 165 170 175 Gn Ser Ay Asn Set G n
CERIIRAF HRFTICRIT AL REES SeretEspet ASpEtadi80 85cuiSn Semo

-15-

a
gI%Hbaa%éﬁ §§§5tt£§?é ég%Eaéﬁgét Itgﬁgééggg-gggtt%égét tgctacgggc 5760
Asp Tyr
atcgtggtgt cacgetegtc gtttggtatg gcttcattca gctceggtte ccaacgatca 5820
aggcgagtta catgatccce catgttgtge aaaadaagcgy ttagctectt cggtecteeg 5880
atcgtﬁgtca gaagtaagtt ggccgcagtyg ttatcactea tggttatgygc agcactgecat 5940
aattctctta ctgteatgee atecgtaaga tgettttctg tgactggtga gtactcaacc 6000
aagtcattct gagaatagtg tatgeggega ccgagttget cttgeccgge gtcaatacgg 6060
gataatacecg cgccacatag cagaacttta aaagtgctea tcattggaaa acgttctteg 6120
gggcgaaaac tctcaagygat cttaccegetg ttgagatcea gttcgatgta acccactegt 6180
gcacccaact gatcttecage atcttttact ttecaccageg tttctgggtg agcazaaaca 6240
ggaaggcaaa atgccgcaaa aaagggaata agggogacac ggaaatgttg aatactcata 6300
ctcttectit tteaatatta ttgaageat: tatcagggtt attgtctcat gageggatac 6360 .
atatttgaat gtatttagaa zaatdaacaa ataggggtte cgcgcacatt tccocgazaa 6420
gtgccaccetyg acgtc 6435
<210> 5
<211> 6435
<212> DNA
<213> Artificial
<220>
<223> artificial sequence -
<400> 5
ctgectagee ctctagacga tegggcccac tggacteecge geggecgaag cttateggte 60
tcattggaaa aazaaattaa aataasaataa aataaaasact ctacctcaaa ccgeggctag 120
agggctaggg gataccaget gagagtcatg ttagacgaga ctacggcgta tcaattcggt ig0
catagacgag ggacgaacac acaacctcca gcgactecatec acgcgetegt tttaaattceg 240



Tyr Ala Cys Qu Val Thr Hs Gn

G u Lys H's Lys Val
Pro Val Thr,Lys Ser Phe

Ay Leu Ser 210 215 220 Ser

Asn Arg Ay Gu Cys 225 230 235 <210> 7 <211> 1413

<212> DNA <213> Artificial <220> <223> artificial

sequence <400> 7 atgaaacacc tgtggttctt cctcctcctg

gt ggcagct c ccagat gggt cctgtcccag 60 gtgcaactac

agcagt gggg cgcaggactg ttgaagcctt cggagaccct - gtccctcacc
atd2ctdOegCtghabt gad@Ut Qg Precattagigaitctachachgga 300

gctggat acg ccagtcccca 180

acEejeTaatectarat T SPLGE Y 2Y AtaRIFRtUCTCRatal cepadant

aakGGELGOAGR,

ctccct gaag

act ggt actt cgatctctgg ggccgt g({gca ccct gg% cac tgtctcctca
R L0) ﬁca&aeaﬁe%%agf@@g%% BEYotet 1PELECLT GytraRESt 340
ccb&dt6 £AAGAG+GILC LEd 1G4 801 AFGRACARC A+ SCALHAABCLY 600

s

glcaG.calal£a0ka. . 43cacal Gea
ctgagctcty tgaccgccge ggacacgge

tagtabadd et tghgr gagggaac ttabtgEbtegct3e8ygcgy gamict diag

cctggt caag gactacttcc ccgaaccggt gacggtgtcg 540
cogIpgatRet eageIFETR tetcgbitae ageyeTr (v teabrrget tedabapget gt €6t

- 20 gagaaggggc tggagt ggat

360

aag ? ccagl!

480

atcagtcctca QOO act tac% cgcgca a cht t gacc
R e B e e P L L

ctaegtHadicarQaa]cHtadtyd acanet ang hah ggAcBAGaGt aghs JageocC

720 aaatcttgtg acaaaactca cacatgccca ccgtgcccag
. teeareRlgaEetaactiy @ifé@‘_&ét? 8022 ETGt ngg (A v £ g’f‘-’(?f:‘ft@é% 840
| agfGeRRAALEE: ARRUPLAGHEad CRIGRIGE G c6CAFRGL ELL+ 840, 900

gaggt cacat gcgt ggtggt ggacgtgagc cacgaagacc ctgaggtcaa

cechedactagrQ9oC givaeyrgy dty tgeygt ggaggcIgc dagedagee 960
aaagc cgcgggagga, gcagt acaac_ 96 agcacgt.acc
s e R R g PO R BE g oz

cgtHdghkca gAGt A6 ARG CARGT LG AR CRAIRFEE CEHGERAFEEC 1080

ccat cgagaa aaccatctcc 1080

ECRGAHTE SCEY TGt HBACEET GREGR AP CIBETHRS YRGAFELAD
agQLLag: £ GLACLL G L QU Haaagd  Qeld ClabgC

ccttkBaGE %Q?aqg%‘é

cagcgacatc

aaagccaaag ggcagccccg

1700 " gccgt ggagt gggagagcaa tgggcagccg

1140

solFagetat ametcsabgagraeTidcoyy et eyt gtd2B8ggtctaygawborg 1260
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acc%gg%%g: Cc%ggccgggttcgatcgét%gcca ggaaggc(i:gg actgaca L;aa agg%ggt%ggcca%%tzgg
:gtcggatctc ggébttctéa aacgtcaaat ;atgé;égtc g£cgcagcgp_tggchgagg;. 1380
ccgcgagtga aagecgecte cctggttccg cctetagtit geatgccace gacgtggtag 1440
acagaagtayg aagggcggta gactactcocgt caactttaga cettgacygga gacaacacac 1500
géacgactta ttgaagatag ggtcteteeg gtttcatgte accttecace tattgeggga 1560
ggttagceca ttgagggtce toctcacagtg tctegteococtg tegtteococtgt cgtggatgte 1620
ggagtcgtcg tgggactgceg actegttteg tectgatgetc tttgtgttic agatgeggac 1680
gcttcagtgg gtagtccegg actogagegg-gocagtgtite tegazagttgt cceoctetecac - 1740
aatctgggic gazagaacat gtttcaccaa ctagatctec cgggataaga tatcacagtg 1800
gatttacgat ctcgagcgac tagtcggage tgacacggaa gatcaacggt cggtagacaa 1860
caaacgggga gggggcacgg aaggaactgg gaccttccac ggtgagggtg acaggaaagg 1920
attattttac tcctttaacyg tagcegtaaca gacteatcca cagtaagata agacccecca 1980



cagcaggggaacgtcttctc atgctccgtg atgcatgagg ctctgdacaa
ccactacacg 1380 cagaagagcc tctccctgtc cccgggtaaa tga
1413* <210> 8 <211> 1413 <212> DNA <213> Artifici al
<220> ,c¢223> artificial. sequence <400> 8 tactttgtgg
acaccaagaa ggaggaggac caccgtcgag ggtctaccca ggacagggtc
60 cacgttgatg tcgtcacccc gcgtcctgac aacttcggaa

acei et % ccaccca

ot oo aar acatee e dee PRI 2o
TACCIFEBC e 2aCRET acicacdit oetidot @g ddcagisatt acecatalygCcasiog
%a(t:%ttag C 240 -21t a gagct ct cagctcagtg gtatagtcat
SR T Prh S AR YR GUTRETIE FOor It rigatds | 2160

BetHYLLIeH 6608 §6595acalalAqLHA &@Q&;@L&C&éaagéécggca‘gﬁs
360 cccttaatac tgaccatgaa gctagagacc ccggcaccg

YofaEtR gt Yo atagtidgectAROtt tegrag Jrgit técogyoitags 2280

ttct t 480
= e LR 0 A L PR ot emt g e
2400

wtgeeacagecibia asthigaghea«ggage a6l GodCaaeasast.
cct gagat ga

t aagg gccgacagga tgtcaggagt 600
"3‘@%%1%8 g'tgcgt%éfﬁ?:cc 5%%%5@36%1&@3@@ g9 *CERICERRECTE LRyt A6y
bR ctgrat QLAGAGH! (ddcARLd 8&%9&9 q,gggt&g%ggtt%ggét% &E 2520
acctgttctc tcaactcggg 72 tttagaacac gttttgagf

WGt FERTAFGELCLAFGIRILR geragttivga 2ggaceet Gotagkgfea 2580
& . aggaga gttg attcct t ggg agtactaga
e o I O i st Pe ety Ti0
cgiayttat ¢ tag gt acitCaagityt LARRLEGIEE cOQQa 1R 4CAECLAS 2700

g%%acctcca c?t attacgg ttctgtttcg gcgccctcct cgtcatgttg
“H60°°FR YAt G TarROE Ryt HCARabogtrcagEhtGEtYy 2760
ttLet-3a€ GGl d2CH0ELL 2020 ag 9Ll cGagag

gttgtttcgg gagggtcgggégggt ﬁ%ﬁf‘f@%&ﬁ%ﬁ%ﬁ Yodg. 252
Tttt gt cterteeyt cyyggeatacidtggicgdcc coasatogt gger tasgggggbag
a9 Ga3440 . gactggttct tggtccagte act ggacg

ggag%%.?? %tc %%gaggt aga%tcéﬁ%tg?%g‘:%f% ta%g@%%&‘é%géa 2540
IGOtdtghL gidcaane gieCgfec! ahtBhigar dgt 6t Y9t L 6H320IIEAC

té%gg gac%& aggc tgccgaggaa gaaggagatg tcgttcgagt
ggCactt GIT T ct ot eeHeRINIITH 2 eIt gt e geagarmgay 3060
cdraggagoeatatacytacl as Hagacql gt t ttQQEtQ@éag%%Cccgt 80 3120
.gtcttctegg agagggacag gggcccattt.aqt-14l - . - -
acgaaagttc aagagacgag gggaggatit cgatacgtaa aaatattectg gtaccctgaa © 3180
aacgaccygaa atctagaéfa gaaaéacttc cttégaatga aéécaccaca ctgtattaac‘ 3240
ctgtttgatg gatgtctcta aatttcgaga ttccatttat attttasaasa ttcacatatt 3300
acacaatttyg atgactazaga ttaacaaaca cataaaatct aaggtiggat accttgacta 3360
cttacccteg tcaccacett acggaaatta ctecttttog acaasacgag tcttctttac 3420
ggtagatcac tactactceg atgacgactg agagttgtaa gatgaggagg ttttttette 3480
tetittecate ttcoctggggtt cctgéaagga agtcttaacg attcaaazaa ctcagtacga 3546
Ccacaaatcat tatcttgaga acgzacgaaa cgataaatgt ggtgtttcct ttttegacgt 3600
gacgatatgt tcttttaata cctttttata agacattgga aztattcatc cgtattgtca 3660
atattagtat tgtatgacaa aasaagaatga ggtgtgtceg tatctcacag acgataatta 3720
ttgatacgag ttittaacac atggaaatcyg aaaaattaaa catttcccca attattcctt 3780
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<210> 9 <211> 470
<223> artificial

Phe Phe
Val Leu

Leu Leu Lys 20 25 30

Thr
Tyr

Cys
Tyr

Leu Leu
Ser dAn

Al a Val

Trp Ser Trp Ile Arg @ n Ser

Leu Val
Va

Tyr Ay

<212> PRT
sequence

<213> Artificial
<400> 9 Met

<220>
Lys His Leu Trp

Ala Ala Pro Arg Trp 1 5 10 15

Ay Ser

A u Thr
Phe

Leu Ser

35 40 45 Ser
Pro Au Lys Ay

G@GnlLeu dn dn Trp Gy Ala dy
-22 Pro Ser

Leu
Ay

atAbctacd téﬁ:aé&);aa Gtgaggt@tal b&a@aﬁt&ﬂcg&;k&g@&@tﬂa&a@ Y sghy
Leu A u Ser

tegral aTReatits tSagacyelo KEIRITPRsR SEYITRSST ASAtIGEFFES 3909

Tyr Va

95 . Phe
tﬁﬁqttiar

Thr Tyr

a

Asn Pro

65 70 75 80 Ser

5y bl S Yol The A A

cétaytdPeo aﬂg}tg’@c&. tlyegtASp Jdaptobysc PhatAspa ckddmcdad 12b20

Leu Trp

Ay Arg

Ay Thr

Leu Val

Thr Val

Ser

Ser

t?ﬂa%F?SE? aT?ﬁa915i§ SF3EPIISY IHOTCFY PG SGHTCOPHE Prige?

il sty

e s el

cdaBtbaSeY
gtgtgttgta
ttgagtgtaa
-tcgacgtaat
ggcgaaggag
gagtgagttt
acactegttt
aggtatecga
ctttgggcectg
gaggacaagg
ac?gégaaéé'
tcgaqccgac
tagcagaact
tgtectaate
tgatgcegat
aageccttttt
aaaaaacaaa
tagaaaagat
tactctaata
agttagattt

cgtggataga

tgctcggect
ttaacgcaac
tacttagecg
cgagktgactyg
ccgecattat
tecggtegtt
ggcgggggga
tcctgatatt
ctgggacggce
agtatcgagt
acaegtgctt
caggttggge
gtetegetee
gtgatcttce
ctcaaccatc
cgttegtegt
gceccagact
gtttttccta
catatatact

gtcgetagac

Ser

a Leu dy

C]
i ﬁaaiaé’u E‘ég%
tgﬁiécééQL at&éﬁéaéﬂ&Ogé&@&icttt aacaatagge

tegtatttca
gegagtgacg
gttgcgegee
agcgacgcga
gcecaataggt
ttceggtect
ctgctegtag
tctatggtcece
gaatggccta
écgaéapcqa
ggggggcaag
cattctgtge
atacateccge
ttgtcataaa
gagaactagg
ctaatgcgeg
gcgagtcace
gaagtggatc
catttgaacc

agataaagca

catttcggac
ggcgaaaggt
cctectcegee
gccagcaage
gtcettagtee
tggcattttt
tgtttttage
gcaaaggygy

tggacaggcg

tagagtcaag

tecgggetgge
tgaatagcgg
cacgatgtct
ccatagacgce
ccgtttgttt
tettttttte
ttgcttttga
taggaaaatt
agactgtcaa

agtaggtatc
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cccacggatt
cageccttig
aaacgcataa
cgacgceget
cctattgegt
cecggegeaac
tgcgagttca
accttcgagyg
gaaagaggga
;cacatccaé
gacgecggaat
tgaccgtegt
caagaactic
gagacgactt
ggtggegace
ctagagttct
gtgcaattcc
taatttttac
tggttacgaa

aacggactga

ggltyg% %Eatzgég %’aagty_a cégar%ggéq 15540

Cys Leu Val

Lys Asp Tyr
tRhettRte qggt's}gﬁrte a&@“@twa@ ﬂtﬁstaah@l aégfhvcg‘ValagSmaaﬁ‘:p AzeP

%§§?g?§g§ aﬁgtcgﬁtct 4260

gagtgttaag
actcactcga
gacagcacgg
ccecgegagaa
cgccatagtce
cctttettgt
gaccgcaaaa
gtctccaceyg
gagcacgecga

agceccttege

'cgagcgaggt

aggccattga -

cggtgaccat
accaccggat
cggtcaatgg
atcgecacca
tctaggaaac
ctaaaaccag
ttcaaaattt

ttagtcacte

ggggcagcac

4320
4380
d440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460

5520



Val Thr Val Pro Ser Sex Ser Leu @y Thr dn Thr Tyr
Ile Cys Asn 210 215 220 Val Asn His Lys Pro Ser Asn
Tbr Lys Val Asp Lys Pig Val Qu Pro 225 230 235 240
Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
Ala Pro u 245 250 255 Leu Leu dy Gy Pro Ser Val
Phe Leu Phe Pro Pro Lys Pro Lys Asp 260 265 270 13
akbEatl tddcBt SBEga t 1

Val Vel R% S Bty Whei e By {at‘%r%t gpeo
VIR PHESCHB A0 ‘FF*{?ant\ﬂHttaAsquqggtcae& 2’&5c§&9c Véd 4o

Pro Aig Gu Gu @
<Fteie a3t e iBn eerVn ottt Remgevarermr - Seno

ddatctbﬁu: Theaddaby kedat Hitsa GhBychsdyc HaPam3ep 233023320, L&
Lys Gu Tyr Lys Cys Lys vé?laSeg:':‘ta/sf%"(r:%’a|_g?E N

Asn

tﬁ%?fc % TIAERISHS CBBOCIKES PrtIdce CRwcksag émv:gdthet S@ezo
thydtad dous a0 355 360 365 Pro Qn
Val Tar %’tﬁr ta%%g % o Pro ég%t%glécﬂsg U LB Ry 52880
t?@ﬂ%%@ @Féﬂt@@@ cd@ypgtiad aSeil‘gtdaetl aTEEHatQ(:g deBtbaVada LYsS 40
tgayéa% L [ELQ Ser Asp | |l e 385 390 395 400 Ala Val

u irp 78R RIATEY CFR TU8° OFLPAAGKSt AeRoaPyragL y $000

t gt 4Q5 c&ﬂ:ﬂ:a 43 athBy E&to 5§02

GI¥ Ser. Phe Phe Lau C'Fyr grtera L%s%&#gf&%fﬁmu “Thi
A BED TPESEC BEFITRY E}tﬁaa@amt @Vasﬂ&s:mt \fatasBhecSers120

GusechEs 440,443 (.0 Vol L, a Leu Hs Asn

Hs Tyr Thr G n Lys Ser Leu aﬂ%toci%ggt%éb taggpeqay 8L0
CPEgI Yy cE?Q?a§ﬁ§5 hgéhaatga aagtggtcge aaagacccac togtttitgt 6240
ccttocgtit tacggegttt tttcocttat tcocgetgtg cotttacaac ttatgagtat 6300
gagaaggaaz aagttataat aacttcgtaa atagtcccaa taacagagta ctecgocctatg 6360

tataaactta cataaatctt tttatttgtt tatcecccaag gcgegtgtaa aggggctttt 6420

cacggtggac tgcag 6435

<210> 6

<211> 236

<212> PRT

<213> Artificial

<220>
<223> artificial sequence

<4006> &

Tet Glu Ala Pro Ala Gln Leu Leu Phe Len Leu Leu Leu Trp Leu Pro
5 ic 15

Asp Thr Thr Gly 6lu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser Pro Gly Glu Arg Ala Thr Lewv Ser Cys Arg Ala Ser Gln Ser
35 40 45

val ggr Ser Tyr Leu Ala Trp Tyr Gln Gla Lys Pro Gly Gln Ala Pro
55 60
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-24 1/ 29 / CWpr ar a

21HA9HCY® | ader egi an
7g4oasf at regi an

nAd gl
CDR3 pD17-20H4. 9. h4da

FIG 1 n Nakrad Ig | eadBr

r pp6-~

7057 by BGHW i
pep kb CDR1
pDl6gate-20H4. 9. LC CDR2 2 -R CtinaHere3im 6435 by

CDR3 dAB SFG/ \\ SV40prarder

Ay LY B 1le CEAFGTACCE:CEGAGAT ATA TUCEHLT TAGA: ELIGATTATTG

r Ar)pR CDR 1 CDR2
SWspfi oao~A DHFR

SU40Spl I ce DHFR FI G

6ACTAGITATT GCTALATGCC CGGTCTATAT GCGCAACTGT AACTAATAAC

TGATCAATAA 51 AATAGTAATC AATTACGGEEG TCATTAGITC

aRTARGALY SATEAGETGy HAMANAG, T IAATECHL o,

AGTAATCAAG FATCGGGTAT ATACET CAAG 101 CGCGBIACAT

AACTTACGGT AAATGGECCCG CCTGECTGAC CGCCCAACGA

Ser Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Glu Gln Arg Ser

1040

Asn Trp Pro Pro Ala Leu Thr

115

Lys Arg Thr Val Ala Ala Pro

130

135

Glu Gln Leu Lys Ser Gly Thr

145

150

Phe Tyr Pro Arg Glu Ala Lys

Gln Ser

165

Gly Asn Ser Gln Glu
180

Ser Thr Tyr Ser Leu Ser Ser

Glu Lys
. 210

Ser Pro

225

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

<220>
<223>

<400>

atgaaacacc tgtggttctt cctectecety gtggeagetce ccagatgggt cctgteccag
gtgcaactac agcagtgggyg cgcaggactg ttgaagcctt cggagaccct gteccctcace

tgoegetgtet atggtgggtc ctteagtggt tactactgga gctggatacg ccagtecccea

195

His Lys Val Tyr Ala
T 215

Val Thr Lys Ser Phe
230

7
1413

DNA
Artificial

artificial sequence

7

Phe
120

Ser

Ala

Val

Ser

Thr

200

Cys

Asn

105

Gly

Val

Ser

Gln

Val

185

Len

Glu

Gly

Phe

Val

Tre

170

Thr

Thr

vVal

g Gly

-20-

Gly

Ile

Val

155

Lys

Glu

Leu

Thr

Glu
235

Thr

Phe

140

Cys

Val

Gln

Ser

His

220°

Cys

Lys

125

Pro

Leu

Asp

Asp

Lys

205

Gln

110

Val Glu

Pro Ser

Len Asn

Asn Ala
175

Ser Lys
180

Ala Asp

Gly Leu

Ile
Asp
Asn
160
Leu
Asp

Tyr

Ser

60

120

180



GCGCAATGTA TTGAATGCCA TTTACCGGGC GGACCGACTG GCGGGTTGCT
151 CCOCCGCCCA TTGACGTCAA TAATGACGTA TGTTCCCATA
GTAACGCCAA GGGGGCGGGT AACTGCAGTT ATTACTGCAT ACAAGGGTAT
CATTGCGGTT 201 TAGGGACTTT CCATTGACGT CAATGGGTGG
ACTATTTACG GTAAACTGCC ATCCCTGAAA GGTAACTGCA
GTTACCCACC TGATAAATGC CATTTGACGG 251 CACTTGGCAG
g'Eé@%'@MEEBaﬁEH@@Jg%ﬁaW m -E:Tgi%caatcc
GTGAACCGTC ATGTAGTTCA CATAGTATAC GGITCATGEG CoaeATALCT
%ﬁtcw?&ﬁﬁ&@mtwm%m@mm@@@m@m 300
TAGAT, eolter) ACCG AATACGGGTC
ATGTA%T%%I&C 357 %Q%ETCCTA’% 360
IDEETITET ACToGATECRATIE t s AT ACECCHGAA chtca 420
gr;cr TGTAGA TGCATAATCA GTAGCGATAA 401 ACCATGGTGA
%ﬂ%&%cﬁﬁ%@f@ﬁf@fﬁwcmggg 480
g&%ﬁ@%tg%@%%t&&é&g@c@ﬁ@é@cg Alet 40
CTATCGCCAA 451 TGACTCACGG GGATTTCCAA
t@&??‘@wrec%qum@qwcmmw@@mm

CGGGACTTTC CMG% ?A%é&{%g:gc% ‘CC%\%A%E%&AC% 660

L BB TBTAGTTt IBOCE TGAGAC IS TIEFE AGAGC t AREGELGAGE B5dec 720
TTGA CGCAAATGGG CGGTAGGCGT GTACGGTGGG AGGTCTATAT

° B e G TR AR e B A T TSI ST TFEECACCE T CRAGAT ATA

cddfd da ANCCAEASKE: CECIGELT GAGHACE, (CACT
TGGCTTATCG TTCGTCTCGA GQ%A%TT GE%CTCTT%TE;%&OGAWG

TEREETIRAT A ITMIK 992 BB 120ALATTARATAC: GACTCACTAT: 2AGGGAGAGRC

RO "GR! e arn o P der pasere. oo

agcacgtace gtgtggtcag -cgtecteace -gtcetgeace aggactgyct yaatugydaay ™ - 10207
HLWFFLLLVAAPRWVLS 701 ACACCTGTGG
TP T R T T G eA A T C AR oA BT EC TS = TG T EGALINTC

22AMGANGAIZ; AR ORACEG. ] CRAGERICT, cégggé%%tﬁgt uc g,
I g | eader sequence 20H4-9 HC vari “abl e reg
ctgaccaaga, accagqtcag sctgacatgc.ctggtcaaag gcttctatsa—eagcgacate- - 12000

gcy AG L L KPS E 751 CCCAGGTGCA

ACAGERE T Lk IEENE GALTET TEAK “CRETTeaEaE osts 1260
ctggactccg acggctcctt cticctetac agcaagctca ccgtggacaa gagcaggtgg 1320
cagcagggga acgtcttctc atgctccgtg atgcatgagg'ctchcacaa ccactacacg 1380
'cagaagagcc tctccctgtc cccgggtéaa tga ‘14137
<210> 8
<211> 1413
<212> DNR

<213> Artificial

<220>
,§22§> artificial.sequence

<400> 8
tactttygtgg acaccaagaa ggaggaggac caccgtcgag ggtctaccea ggacagggte 60

cacgttgatg tcgtcaccee gegtectgac aacttcggaa gcctectgyga cagggagtyg 120
acgcgacaga taceacccag gaagtcacca atgatgacct cgacctatge ggtcaggggt 180

ctcttcecceg acctcaccta accoctttag ttagtaccac ctatgecagtg gatgttagge 240

-21-



GGGTCCACGT TGATGTCGTC ACCCCGCGIC CTGACAACTT CGGAAGCCTC
CDR 1 20H4-9 HC variabl e region

TLSLTCAVYGGSFSGYY 801 ACCCTGrCccC
TCACCTGCGC TGTCTATGGT GGGTCCTTCA GTGGTTACTA TGGGACAGGG
AGTGGACGCG ACAGATACCA CCCAGGAAGT CACCAATGAT CDR 1 CDR
2 20H4-9 HC vari abl e region

aggyagetet vagotcagty gtatagteat- ctgtgcaggt tottggtcaa gagggactic- - - 380
WS WI RQSPEKGLEWI GE 851 CTGGAGCTGG

T AT P EX S AR AR SO TG TR P EEaEs (AT CEALC
o GHLEL 5%@&9&@% CoffdelhCealhGe 320

3/ 29
cggaggtggt teoccgggtag ccagaagggg- gacegtqgga ggaggttote gtggagacoe- - - 480

20H4-9 HC vari abl e retgE
ccgitgtegee gggacccgac ggaccagttc ctgatgaagg ggcttggecca ctgcecacage 540

adet Dabk Scbagygabed g¥cd8c§éa8 éthggSaé% gaglcae@m}@%;a@c\ 600
TGGTGGATAC GTCACCTACA A
. mm&mwmmma@%mgwwwcm@mgmmm@

tt&hégaEhdStittBidanggtgﬁasdggEﬂaaé£156§¥¥Tg(5%535%&¥¥3é&5ccccct 780
GICCAAGP. AC CAGITCTCCC TGAAGCTGAG CAGTGGTATA o
S R T e AP T TEIBTCANGAIEE FeTTEEAET IR 3 &

ct%gﬁé4§§£ Eﬂéagéﬂégéigtﬁ%cgéﬂagcH%gcttctgg gactccagtt caagttgacc 900

BtGCAPCTIACIR2 EFLToA YLV APIT YACRILDEY BIc00t ETCFERGACC 960
“ERAACTER SRR T ECEREAAT FATEAEA G
o AT AATEREACEE TBEETaRAC
ctexlgtgca cgttccagag gttgtttcgo gagggteggg ggtagectctt ttggtagagg 1080
ttteggttte cegtegggge tettggtgte cacatgtggy acgggggtag ggécctactc 1140
gactggttct tggtccagtc ggactggacg gaccagtttc cgaagatagg gtcgcectgtag 1200
cggcacctca ccctcktegtt acccgtegge ctettgttga tgttetggtg cggagggcac 1260
gacctgaggc tgccgaggaa gaaggagatg togttcgagt ggcacctgtt ctegtccacce 1320

gtegtecect tgcqgaagag‘téégaygéac tacgtactce gagacgtgt;_ggﬁgatgtgc 1380

gtcttctecgg agagggacag gggcccattt act : 1413
<210> 9

<211> 470

<212> PRT

<213> Artificial

<220>
<223> artificial sequence

<400> 9
Met Lys His Leu Trp Phe Phe Leu Len Leu Val Ala Ala Pro Arg Trp
1 5 io i35

Val Leu Ser Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys
20 25 30

.22-



PGNYDWYFDLWGRGTL 1051 GICCGGCGGAA
TTATGACTGG TACTTCGATC TCTGGGEECCG TGGCACCCTG CAGGCCCCTT
AATACTGACC ATGAAGCTAG AGACCCCGEC ACCGTGGGAC | g4 CHI
domai n 20H4-9 HC variable region ---------------- VT
Pyo Se§ GAu Fh Yu GeP 18u \IhF (s [A1A val 191 oGf GACEST Ghe
CCTCAGETAG CACCAAGGGECCCATCCGTCT TCBECCTGGC CAGTGACAGA
GG AGTCGATC GTGGTTCCCG GGTAGGCAGA AGGGGGACCG | g CHI
SO By Tyxr TyP Tp SeR 18 118 2By Q1d sbAPM A b5 o816 ~L~V
1152 GCCCTGCTCC AGRAGCACCT CCGAGAGCAC Al G
GCCTGCCTGG  CGGGACGAGG TCCTCGTGGA GGCTCTCGTG

Girmgy %?%Cgls GgyGé‘:lyCI'I’l{rr gaﬁhr Tyr Asn Pro

KDYFPEPVTVSWNSGA 1201 TCAAGRETA
cr COGGTGACGG TGTOGTGGAA CTCAGGOGCC AGTTCCTGAT
SECEA;/& PEACEHOEPTIEAGTOBEORE CHyGA CH

domain T
P};f- sI“E‘TSL?B lWSI—ILEI'J fepsex Vel 1@ 8laSAG isp 13541-CTRGAGGAGCG
GOGTGCACAY cTTCccaaeT ACAGT CCTCABCGACT GACTGGTCGC

CGCACGIGIG GAAGGECCGA CAGGATGICA GGAGICCTGA g4 CH

TydoPrmi ¥la Arg Asp Tyr Gly Pro Gly Asn Tyr Asp Trp Tyr Phe Asp
115 120 @ e e e e oo - [ S

YSLSSVVTVPSSSLGTK 1301 CTACTCCCTC

TGAGGGAG
A G T LB G

4129 1g&&A CH domain

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
145 150 155 160

Gly Thr Ala Rla Leu Gly Cys Leu Val 1ys Asp Tyr Phe Pro Glu Pro
165 170 175

Val Thr Val Ser Trp Asn Ser Gly Ala Led-Thr, Ser Gly Val His' Thr -
' T o1eb a 185 194"

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
185 200 205

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
210 215 220

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Brg val Glu Pro
225 230 235 240

Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Prc Ala Pro Glu
245 250 " 255

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270

-23-



TYTCNVDHKPSNTKYV D 1351 AGACCTACAC
CTGCAACGTA GATCACAAGC CCAGCAACAC Cz1P_GGIGGAC
TCTGGATGIG GACGITGCAT CTAGIGITCG GGTCGITGTG GITCCACCTG
I g&A hinge region
---------------------------------------- | gA CHI
domain KRV E S K Y G PPCPPCPALLP N 1401
AAGAEAENTG AGTCCAAATA TGGTCCACCT TGCCCACCTT GCCCAGCACC
SFERCETTT A o ACCABSTERA A LCTEERA EBCGTCGTGG

IgGA domai n

Va $or|RiG QQuPksf MofSlh RIRP eFRs Dp 1591 TGAGIFCCTG
GGBBEGACCAT CAGTCTPECT GTTCCCCCCA RAACCCAAGG ACTCAAGGAC
CCCCCTGGTA GTCAGAAGGA CAAGGGGGGT TTTGGGITCC | gG4 CH2

vallG3T@i V31 Ris Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
305 o c e e eeo 310 e e e e e e - 315 o c e e em oo 320- - - -----

TLMI SRTPEVTCVVVD 1501 ACACTCTCAT
Se%}\&% AP R s TAGRL %@TLeﬁ%%g X ?TGAG’*GT A

6GCGACTCC AGTGACGCA
domai n
by A GUE I PR W VR WY LG WSS dreiteAGs
A#KBACEIIXBA GGITCCAGITC AACTGGTACG TGEA CACTCGGTCC

TTCTGEEECT CCAGGTCAAG TTGACCATGC ACCTACCGCA | g4 CH2

Alﬂéﬂyajlﬁe Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
360 365

EVHNAKTKPREEQFNST 1601 GGAGGTGCAT
PrAATEEEAAGA TRAALCECHRE: CRAGTAGEAGIT TEAAGAGYA T CCACGTA
TPACGGTTCT GITTCBBCGC CCTCCTCGTGRAAGTITGICGT | gG4 CH2

domain ----------- -----------
Gln val Ser 1au Thr Tys Lad val 1ys 61y pRe Yye Vre Mrabp-1leV L H " Q
3s83%W L N 390 395 400

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
405 410 415

‘Thr' PXo Pro Val Leu Asp Ser’ Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 . 430 .

Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
435 440 445

Ser Val Met His Glu Ala Leu Eis Asn His Tyr Thr Gln Lys Ser Leu
450 455 460

Ser Leu Ser Pro Giy Lys
465 470

24 .



1651 CGTACCGIGI GGICAGCGIC CTCACCGICC TGCACCAGGA
CTGGCTGAAC GCATGGCACA CCAGTCGCAG GAGTGGCAGG ACGTGGTCCT
GACCGACTTG 1g4 CH2 dormmai n
GKEYKCKVSNKGLPSSI| 1701 GGCAAGGAGT
ACAAGTGCAA GGTCTCCAAC AAAGGCGEEC CGTCCTCCAT

CCGTTCCTCA TGTTCACGIT CCAGAGGTTG TTTCCGGAGG GCAGGAGGTA
lg&4 CH3 domain ----------------m-oom oo g4 CH2
domain E K T | SKAKGQPRE"W”@"%Y 1751
CGAGAAPACC ATCT CC AAAIREC/ GCCOemAtaSmpide

- - e m e m e mEmm.—-——-- ,\;_________________ _______________

TCLVKGEF PSDI AV EWE 1£ACCTGCCTGG
GCGACATCGCCGTGGA

TGGACGGACC AGTTTH
g CH3 domain

S NG QP By SRR gD 1001 GO
CAGCCGGAGA  ACAARTACAA GACCACGCCT COOGTGCTGG CTOGTTACCC
GTCGGCCTCT TGTTGATGTT CTGGTGOGGA BEBCACGACC | gG4 CH3
donai n

........................ FIG. 1ol

3
LT

"SDGSFFLYSRLTVDKS 1951 ACTCCGACGG

CTCCTTCTTC CTCTACAGCA GGCTAACCGT GGACAAGAGC




TGAGGECTGCC GAGGAAGAAG GAGATGTCGI CCGATTGGCA CCTGITCTCG
| g&A CH3 domain

RWQEGNVFSCSVMHEAL 2001 AGGIGGECAGG
AGGGGAATGT CTTCTCATGC TCCGTGATGC ATGAGGCTCT

. TCCACCGTCC TCIXJSTTA()\ GAAGAGTIACG AGGCACTACG
TACTCCGAGA g&4 CH3 donmain

_____ c&argzacss GCCAGATATA.CGCGTEGACA.ETGATTATTG.ACTAG??ATT-- H
CGECTATAT |GCELANCTOR) BACTAARRICAREARCAAT AN

s

AGT Jdokeala che TN AL

CTAGASIRGMRE Gk AT Rt GO AT S A GATC

GAT CTUCCCERS CCATRAGATATE CACAGTERATCITTACGAT ERECCABRGACTAG
2151 %%f@?@@ﬂﬂ?CEWGEUTFQENﬂgmm}ﬂaﬂiiﬂHﬂCHMEmﬁmT

AAAT THCBATIG CEEATTITETG A@GWT&M@E@MTA&@TACTG&A
ﬁTTﬁA@q@@Cﬁ?ﬁ%ﬂ@ CEAAREINGAS CFTENTGCADACETAMGATAAGA
@Al e FEATICAREISA CEACKIRTIEG

GETOGEAMCGC LT IAL. coRb i Gan
T GOBCTOFACTCOCTIETOA CaCaAA G Al ae T A ACEOCTACGS
CACCCGAIIRFCANCCHRAGNIE CTGECHTITCRAARAN T AGEAGCTEGSG
@ﬂ%@rﬁﬂ?@@@@ WTWGTTGAGG
0'

8451

GCACTGGOGA TGTGAACGGT 2501 GOGCCCTAGE GRCOGCICCT
JTCGCTTTCT TCCCTTCCTT TCTOGCCACG CGOGGGATCG @GGGOGAGEA
TWE&%&A IEARRECET GBCCTRGTA TF

CEBCEIBEC
% ?1(566& TECRBRERT KBRS TACTT
5%%% ET T T ST TGIACGTAG _AGITAATCAG

2601 ACCAAGCATA 6T CCGECCEC vT AMCTLCECG, CA CGCECCE .
7Qﬂ' Aﬁ&ﬁﬂ@@ﬁ?ﬁ TCETIOGET AT cOABCRCEE s AR IGACEEICtr 6T
AGEEGRCCTACTACEE: GCEﬁEEGﬂGECIB

CESISCAEA OONTTEACTIACE
' cccdl\ar‘t‘%éear A PART PETUTFT TATTTAT

20H4-9 BC wvariable region
Q Vv Q L 9 @ W G A G L L K P S5 E
751 CCCAGGTGCA ACTACAGCAG TGGGGCGCAG GACTGTTGAR GCCTTCGGAG
GGGTCCACGT TGATGTCGTC ACCCCGCSTC CTGACAARCTT CGGAAGCCTC
CDR 1

o s e s e s s e

20H4-9 HC variable region
T L S L T CA V Y G 6 8 F 8 G Y Y-
801  ACCCTGTCCC TCACCTGCGC TGTCTATGGT GGGTCCTTCA GTGGTTACTA
TGGGACAGGG AGTGGACGCG ACAGATACCA CCCAGGAAGT CACCAATGAT
CDR 1 CDR 2

I N P N Sl St B Pt ot ot ot ot o ot Pt s Nt it Pt P Pt S ot Pt ot e Pt e s ot s P Pt o Pt Pt ot o £ ot T g P Pt Pt

W S5 W I R Q § P E K G L E W I G E -
851 CTGGAGCTGG ATACGCCAGT CCCCAGAGAA GGGGCTGGAG TGGATTGGGG
GACCTCGACC TATGCGGTCR GGGGTCTCTT CCCCBACCTC ACCTAACCCE

FIG. 3A



GGTCAAGGCG GGTAAGAGGC GGGGTACCGA CTGATTAAAA AAAATAAATA
2701 GCAGAGGECOG AGGCCGCCTC GGOCTCTGAG CTATTCCAGA
AGTAGTGAGG CGTCTCCGGC TCCGGOGGAG CCGGAGACTC
GATAAGGTCT TCATCACTCC 2751 AGGCTTTTTT GGAGGCCTAG
GCTTTTGCAA AAAGCTTGGA CAGCTCAGGG TCCGAAAAAA
CCTCCGGATC CGAAAACGTT TTTCGAAGCT GTCGAGTCCC 2801
CTGCGATTTC GCGCCAAACT TGACGGCAAT CCTAGCGTGA AGGCTGGTAG
GACGCTAAAG CGCGGTTTGA ACTGCCGTTA GGATCGCACT TCCGACCATC
FIG 3D 6129 2851 GAFTIRPATCC CCGCTGCCAT CATGGITCGA
CCATTGAACT ~ GCATCGTOGC - CTAAAATAGG ~“GRCCACGET A GTACCAAGCT
GGTAACTTGA CCTAMAASES Y481  CEIBPECCAA AATATGGGGA

TTGGC/—\AGAQ C;QGAJGAQC’I;A C@C}' (I,}Cq]' m

SHIAT ASRRGE T ANGEETELGIE SORtShGRPrEe 2851

CCCT GAGERAAGGAGTEECAAG dACITOHECANACGRAEGAGCCACTAAGLCTCTTCA
GCCGAGICCTT CGCCTENACH FC AEGANECIdalic T TACTGGTG TTGGAGAAGT
3001 "GTGGAAGGTA “AACAGAATCET CETGATTATG GGTAGGAAAA
ECATCCTTTT

7_|J_m

X

EEGELE S

CAGAATTAAT ATAGITCTCA GIAAGGACTC T

GAAATTTCCT GTICTTAATTA TATCAAGAGT 3101 GT AGA@AAGT
CAAAGAACCA CCATBACGAG GTCALE TH«gEod GCCAAAAGT

CATCTCTIT GA"'GTT'TCT'T‘GGT“‘GGTGCTCCF (o G&G‘T’MAAGA "AC@;T TTTCA

e e e
GGCCT TAACC GITGBETR-TCA 3201 AGACATGGT

GAGCCEAGHT & -FSAFFACCAG -GAAGCEATGA TCTGIACCAA
ACCTATCAGC CTCOET QARG ACMATAEECCTTCGGTACT 3251
ATCAA AGK ‘CTCF"T’TGTGA CAAGGATCAT~ G.EKGGAATTT
loIf\GTzE _ g@é

5 773 3 T
TTGGGGAAAT ATAACCT TCT CT 'I'I'E,GA(EEGT dMAAAGGG TCITTAACTA
AACCCCTTTA TATTTGAAGA ~~33b1~ CECEAGAATAC~CCAGSCGEECC
TCT @W@HW@MiMAWTCA GCGGTCTTATG

” ACA GGICCTCCTT TTTCCGTAGT 3401

TGCTTTC
H TCAT&H@%E%;@LIM@& TG ’%% ACGAAAG

3451 AAGITCTCIG C'EG@C@ECG'EmAMCI:T ATGC ATTTTTATAA

P CS RS TS E ST A AL G €L V-
1151  GCCCTGCTCC AGGAGCACCT CCGAGAGCAC AGCCGCCCTG GGCTGCCTGG
CGGGACGAGG TCCTCGTGGA GGCTCTCGTG TCGGCGGGAC CCGACGGACT
IgG4 CH1 domain
K DY FPE PV TV S WDHN S G A
1201  TCAAGGACTA CTTCCCCGAA CCGGTGACGG TGTCGTGGAA CTCAGGCGCC
AGTTCCTGAT GAAGGGGCTT GGCCACTGCC ACAGCACCTT GAGTCCGCGC
IgG4 CH1 domain
1T S G VHT FPA VILOS S 6 1L-
1251  CTGACCAGCG GCGTGCACAC CTTCCCGGCT GTCCTACAGT CCTCAGGACT
GACTGGTCGC CGCACGTGTG GAAGGGCCGA CAGGATGTCA GGAGTCCTGA
IgG4 CH1 domain
-Y S L 8§ 8 VvVV T Ve § 88 L G T K-
1301  CTACTCCCTC AGCAGCGTGG TGACCGTGCC CTCCAGCAGC TTGGGCACGR
GATGAGGGAG TCGTCGCACC ACTGGCACGG GAGGTCGTCG AACCCGTEOT

FIG. 3B



TTCAAGAGAC GAGGGGAGGA TTTCGATACG TAAAAATATT CTGGTACCCT
3501 CTTTTGCTGG CTTTAGATCT CTTTGIGAAG GAACCTTACT
TCTGIGGTGT  GAAAACGACC GAAATCTAGA GAAACACTTC
CTTGGAATGA AGACACCACA 3551 GACATAATTG GACAAACTAC
CTACAGAGAT TTAAAGCTCT AAGGTAAATA CTGTATTAAC
CTGITTGATG GATGICTCTA AATTTC@heA TTCCATTTAT 3601
TAAAATTTTT AAGIGTATAA TGIGITAAAC TACTGATTCT AATTGITTGT
ATTTTAAAAA TTCACATATT ACACAATTTG ATGACTAAGA TTAACAAACA
3651 GI. ATTTTAGA TT(§@¢\4 ABETRFOGAACTGAT GPATGGGAGC

AGTGGTGAR ™" “ARCGT A;KCCTTGAUA ~~~~~
15TA :
TC;TTT?P ACCTG

CTCCTTTTGG ACAAAACGQ@;::LTGIH’&ET}'J&G:; GGTAGATCAC 37581
ATGATGAGGC TACTFEETGAC--FETCAACATF~CFACTEETGE~AAAAAAGAAG
TACTACIECBIATBIETACTG AGAGTTGTAA GATGAGGAGG TTTTTTCTTC

lségiéﬂzﬁgggngTa%%E

ATAGAACT CT TGCT TCCL§d4 @3’ Al'BEIAQA\ ” CT C‘AGT ACGA
CAC A#~ATGA"F~ TATETFGAGA~ACGAACCAAA ~CCATAAATST-~~3901
CAAAGGA AAARCCH GEA SCTGCT RTACA %GE\AA’ATT%TP GEAAAAATAT

pige
3951 Tt :
ACATAGTGTT.... AGACATT ~AATAII£AIQ~C(3]'AIIGECA~~~~
ATATTAGTAT. TGTATGACAA 400 THTTCTRAGT GCAGAGAGEC
1PAGNGECTC CFGGRATTTIANT ANCTATREGT G ACANURGARTGAIGGAC
GGTGTEFERBCTATETERCALS ACTSRTAICrTACTRFEICFACKSACA4DS 1
AAAAATTGTG TACCTTTAEY: T FPRATTT GTAAAGGGGT TAATAAGGAA

TTTTTAACAC ARGGAMATCG AAA - AT TAAR, CAT T CCCCA ATTATTCCTT
| 6101 CHATITGAT GRATAGHCEGCEAGAGT AMACAR CEATARTAAGE
CAT ACCAGCSETCA TAAAGETATGACTS ECAGCCAS 2T (BAT GICTACCeCA

GT ATTAGT CG GT ATGGT @Gﬂ% ﬂfif-S ]_ioﬂ'a?ﬁ@T AGAGGT TTTACT TGCT

-..-..,.....

SR I ?ﬁ%@%ﬁ%ﬁ%@ﬁé@ﬁﬁm@

FIG 3E 7/29 GACTIJdaTAd2 TddARTTACG TTAACR A
CAATT-GB\AGA AATAACSTCE~425 1~ TFATAATSST~ TACAAA'FAM
TAGEAR CACAAATTTC ACARATAAAG B © D @ L W

1651 CGTHCCGTGT GGTCAGBCGTC CTCACCGTCC TGCACCRGGA CTGGCTGAAC
GCATGGCACA CCAGTCGCAG GAGTGGCAGG ACGTGGTCCT GACCGACTTG
IgG4 CH2 domain
G K EY K C K VvV s ¥ ¥ G L P S 8 I-
GGCAAGGAGT ACAAGTGCAA GGTCTCCAAC ARAGGCCTCC CGTCCTCCAT
CCGTTCCTCA TGTTCACGTT CCAGAGGTTG TTTCCGGAGG GCAGGAGGTA
TgG4 CH3 domain

e e o o ot o ot s s o i e S S s o Pt Pt ot o

.
-]
=)
I_l

IgG4 CHZ domain
E K T I 8 K A K G QO P R E P Qg V Y -
1751 CGAGAMRACC ATCTCCARAG CCAAAGGGCA GCCCCGAGAG CCACAGGTGT
GCTCTTTTGG TAGAGGTTTC GGTTTCCCGT CGGGGCTCTC GGTGTCCRACA
IgG4 CH3 domain
T L P P S 0Q E E M T K N ©Q VvV 8 L
1801  ACACCCTGCC CCCATCCCAG GAGGAGATGA CCRAGAACCA GGTCAGCCTG
TGTGGGACGGE GGGTAGGGTC CTCCTCTACT GGTTCTTGGT CCAGTCGGAC

FI1G. 3C



AATATTACCA ATGITTATTT CGITATCGTA GIGITTAAAG TGITTATTTC
4301 CATTTTTTTC ACTGCATTCT AGITGIGGIT TGICCAAACT
CATCAATGTA GTAAAAAAAG TGACGTAAGA TCAACACCAA ACAGGTTTGA
GIAGITACAT 4351 TCTTATCATG TCTGGATCGG CTGGATGATC
CTCCAGCGECG GGGATCTCAT  AGAATAGTAC AGACCTAGCC
GACCTACTAG GAGGTCGCGC CCCTAGHRIA 4401 GCTGGAGITC
TTCGCCCACC CCAACTTGIT TATTGCAGCT TATAATGGIT

CGACCTCAAG AAGCGCEGTGG GGTTGAACAA ATAACGTCGA ATATTACCAA
4451 ACAAATAAAG CAATAGCAT GoACHAATTTCA CAAATAAAGC
/¥FTTTﬁ”FTC3\”TGNTﬂV?FTTCT13TT¢ﬂ?33TAE?ﬂﬂngﬁﬁ%§§¢§F GTFFATTTCG

pevisias gt
CAGGTTTGAG TAGTTAC&@AqGA&IﬁQ{ACA 4551
TCGACGFETA- ~CAAGASE I~ -GGG FAAFCA- -FEST-CATAGE ~ ~ o~ -

GACATABGET AGCRGCGEAGAT NCGAT CYCEAA TCCECAT TAGT vACGCAGT-ATCG

19501 SRETATSEECGP G CEATGARN TS TR FCERICREACATARFCETNCA
CAACATACERAEARK WCE\T%?R‘E&%@‘@?RWMGGTGT
GTTGTATGCT. . 4651 T AAAGIGTAA AGCCTGREGT
GCCTAATEAG TEAGeTAP_£T 1 CECCELTRCGE, A TTCAGATH s
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2451
2501
2551
2601
2651
2701
2751

2801

TGGTCGACCT
ARGCGCGGCE
TTCGCGCCGC
GCGCCCTRGC
CGCGGGATCE
TTCGCCEEGE
BAGCGGCCCG
AGCAACCATA
TCGTTGGTAT
CCAGTTCCGC
GGTCRAGGCE
GCAGAGGCCGE
CGTCTCCGGT
AGGCTTTTTT
TCCGABAARA
CTGCGATTTC
GACGCTAAMG

CGAGATCCCC
GGTGTGETGG
CCACACCRACC
GCCCGCTCCT
CGGGCGAGRA
CTCTCAAARA

CACCCGAGAT
GTATCCCCAC
CATAGGGGTG
TTACGCGCARG
BAATGCGCGTC
TTCGCTTTCT
BAGCGAARAGA
AGGGAAARARA

GAGAGTTTTT
GTCCCGCCCC
CAGGGCGGGG
CCATTCTCCG
GGTRAGAGGT
AGGCCGCCTC
TCCGGCGGAG
GGAGGCCTAG
CCTCCGGARTC
GCGCCARACT
CGCGGTTTGA

TCCCLLLLLT
TAACTCCGCC
ATTGAGGCGG
CCCCATGGCT
GGGGTACCGA
GGCCTCTGAG
CCGGAGACTC
GCITTTGCAA
CGAAAACGTT
TGACGGCAAT
ACTGCCGTTA

ACCGAAGACT
GCGCCCTGTA
CGCGGGACAT
CGTGRCCGCT
GCACTGGCGA
TCCCTTCCTT
AGGGARGGAA
AGCATGCATC
TCGTACGTAG
CATCCCGCCC
GTAGGGCGGG
GACTAATTTT
CTGATTAAAR
CTATTCCAGA
GATAAGGTCT
AAAGCTTGGA
TTTCGAACCT
CCTAGCGTGA
GGATCGCACT

F1G. 3D

CCGCCTTTCT
GCGGCGCATT
CGLCGCETAR
ACACTTGCCA
TGTGRRACGGT
TCTCGCCACG
AGAGCGGTGC
TCAATTAGTC
AGTTAATCAG
CTARCTCCGC
GATTGAGGCG
TTTTATTTAT
AAAATARATA
AGTAGTGAGG
TCATCACTCC
CAGCTCAGGG
GTCGAGTCCC
AGGCTGGTAG
TCCGACCATC



TCGAGGGAGC ACGCGAGAGG ACAAGECTGG GACGGCGAAT GGCCTATGGA
5151 GICCGCCTTT CTCCCTTCGG GAAGCGTGGEC GCTTTCTCAA
TGCTCACGCT CAGGCGGAAA GAGGGAAGCC CTTCGCACCG
CGAAAGAGIT ACGAGTGCGA 5201 GTAGGTATCT CAGITCGGTG
TAGGTCGITC GCTCCAAGCT GGGCTGIGTG CATCCATAGA GICAAGCCAC
ATCCAGCAAG CGAGGTITCGA CCCGAGIMIAC 5251 CACGAACCCC
CCGITCAGCC CGACCGCTGC GCCTTATCCG GTAACTATCG

GIGCTTGEEG GGCAAGICGG GCTGGCGACG CGGAATAGGEC CATTGATAGC
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* . 590 1CABSETCACEG BEELALAGATTEA TN CAKICAAT CAARCCAIGEA
~370CCEFRATIIBAT GAGGRAARCC' TGTTTTGCTC AGAAGARATG CCATCTAGTG
ACGGARATTA CTCCTTTTGG ACARRACGAG TCTTCTTTAC GGTAGATCAC
3751  ATGATGAGGC TACTGCTGAC TCTCRACATT CTACTCCTCC AAAAAAGAAG
TACTACTCCG ATGACGACTG AGAGTTGTAA GATGAGGAGG TTTTTTCTTC
3801  AGRAAGGTAG AAGACCCCAA GGACTTTCCT TCAGAATTGC TAAGTTTTTT
TCTTTCCATC TTCTGGGGTT CCTGARAGGA AGTCTTAACG ATTCARAAAR
3851  GAGTCATGCT GTGTTTAGTA ATAGAACTCT TGCTTGCTTT GCTATTTACA
CTCAGTACGA CACARATCAT TATCTTGAGA ACGAACGAAA CGATARATGT
3901  CCACARAGGA AARAGCTGCA CTGCTATACA AGAARATTAT GGAAAAATAT
‘GETGTTTCCT TTTTCGACGT GACGATATGT TCTTTTAATA CCTTTTTATA
. 3951  TCTGTAACCT TTATARAGTAG GCATAACAGT TATAATCATA ACATACTGTT -
"' AGACATTGGA AATATTCATC CGTATTGTCA ATATTAGTAT TGTATGACAA
4001  TTTTCTTACT CCACACAGGC ATAGAGTGTC TGCTATTAAT AACTATGCTC
o RAARGRATGA GGTGTGTCCG TATCTCACAG ACGATAATTA TTGATACGAG
4051  AAAAATTGTG TACCTTTAGC TTTTTAATTT GTARAGGGGT TAATAAGGAA
TTTTTAACAC ATGGAAATCG AAAAATTAAR CATTTCCCCA ATTATTCCTT
4101  TATTTGATGT ATAGTGCCTT GACTAGAGAT CATAATCAGC CATACCACAT
ATARACTACA TATCACGGAA CTGATCTCTA GTATTAGTCG GTATGGTGTA
4151  TTGTAGAGGT TTTACTTGCT TTAAAAAACC TCCCACACCT CCCCCTGAAC
AACATCTCCR AARATGRACGA RATTTTITTGG AGGGTGTGGA GGGGGACTTG
4201  CTGAAACATA ARATGAATGC AATTGTTGTT GTTAACTTGT TTATTGCAGC



TGCGAGTGEC CGAGGTCTAA ATAGICGITA TTTGGICGGT CGGCCTTCCC
5951 CCGAGCGCAG AAGIGGTCCT GCAACTTTAT CCGCCTCCAT
CCAGICTATT GGCTCGCCGTC TTCACC. AGGA CGITGAAATA
GCCGGAGGTA GGTCAGATAA 6001 AATTGITGCC GGGAAGCTAG
AGTAAGTAGT TCGCCAC- TTA ATAGITTGCG TTAACAACGG
CCCTTCGATC TCATTCATCA AGCGGTgAAT TATCAAACGC 6051
CAP_CGITGIT GCCATTGCTA CAGCCATCTT GGIGICACGC
TCGTCGTTTG GITGCAACP. A CGGTAACGAT GTCCGTAGCA
CAW’W@S m@@wmmwmmc
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51GAGA 5 CGCT
CAGGCGGARA GAGGGAAGCC CTTCGCACCG CGRARGAGTT ACGAGTGCGA
5201  GTAGGTATCT CAGITCGGTG TAGGTCGTTC GCTCCAAGCT GGGCTGTGTG
CATCCATAGA GTCAAGCCAC ATCCAGCAAG CGAGGTTCGA CCCGACACAC
5251  CACGAACCCC CCGTTCAGCC CGACCGCTGC GCCTTATCCG GTAACTATCG
GTGCTTGGGG GGCAAGTCGG GCTGGCGACG CGGAATAGGC CATTGATAGC
5301 TCTTGAGTCC AACCCGGTAA GACACGACTT ATCGCCACTE GCAGCAGOCA
_ AGAACTCAGG TTGGGCCATT CTGTGCTGAA TAGCGGIGAC, CGTCGTCGGT
5351 CTGGTAACAG GATTAGCAGA GCGAGGTATG TAGGCGGTGC TACAGAGTTC
GACCATTGTC CTAATCGTCT CGCTCCATAC ATCCGCCACG ATGTCTCAAG
5201  TTGAAGTGGT GGCCTAACTA CGGCTACACT AGAAGGACAG TATTTGGTAT
AACTTCACCA CCGGATTGAT GCCGATGTGA TCTTCCTGTC ATARACCATA
5451  CTGCGCTCTG CTGAAGCCAG TTACCTTCGG AARAAGAGTT GGTAGOTCTT
GACGCGAGAC GACTTCGGTC AATGGAAGCC TTTTTCTCAR CCATCGAGAA
5501 GATCCGGCAA ACABACCACC GCTGGTAGCG GTGGTTTTTT TGTTTGOARG
CTAGGCCGTT TGTTTGGTGG CGACCATCGC CACCAAAAAR ACARACGTTC
§551  CAGCAGATTA CGCGCAGAAA ARARGGATCT CARGAAGATC CTTTGATCTT
GTCGTCTAAT GCGCGTCTTT TTTTCCTAGA GTTCTTCTAG GAARCTAGAR



CTGCCTAGCC CTCTAGACGA TCCACTGGAC TCCGCGCGEC CGAAGCTTAT
6801 GCCAGAGTAA CCTTTTTTTT TAATTTTATT TTATTTTATT .
TTTGAGATGG CGGTCTCATT GGAAAAAAAA ATTAAAATAA AATAAAATAA
AAACTCTACC 6851 AGITTGECGC CGATCTCCCG ATCCCCTATG
GICGACTCTC AGTACAATCT TCAAACCGECG GCTAGAGEEC
TAGGGGATAC CAGCCTGAGAG TCATGIgAGA 6901 GCTCTGATGC

CGCATAGT TA AGCCAGTATC TGCTCCCTGC TTGIGIGITG
ATCAAT TCGGT CATAG ACGAGGGACG AACACACAAC

SBGAATA&@@GGM'FGE ddckAdrc
CTTAROBSTCCTCATAGEARR AdvbAdAEl AR TARTTAAGA
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ACATG

6251'11' A T PR TARICEG PCETBATTA G CRCATINGTOBATGACT
AT o 3

201 3 BRAGT TRCE T ARRR T e
63 GCCCHEET@sC CCGGCGTCAA TACGGGATAA TACCGCGCCA CATAGCAGAA
AACGAGRACG GGCCGCAGTT ATGCCCTATT ATGGCGCGGT GTATCGTCTT
6401  CTTTAAARGT GCTCATCATT GGAARACGTT CTTCGGGGCG AAAACTCTCA
GRAAATTTTCA CGAGTAGTAA CCTTITGCAR GAAGCCCCGC TTTTGAGAGT
- 6451-  AGGATCTTAC CGCTGTTGAG ATCCAGTTCG ATGTAACCCA CTCGTGCACC
TCCTAGRATG GCGACAACTC TAGGTCAAGC TACATTGGGT GAGCACGTGE
6501 CRACTGATCT TCAGCATCTT TTACTTTCAC CAGCGTTTCT GGGTGAGCAR
GTTGACTAGA AGTCGTAGRA ARTGARAGTG GTCGCAAAGA CCCACTCGTT
6551  AARCAGGARG GCARAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAR
TTTGTCCTTC CGTTTTACGG CGTTTITTCC CTTATTCCCG CTGTGCCTTT
6601  TGTTGAATAC TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA
ACAACTTATG AGTATGAGAA GGAARAAGTT ATARTAACTT CGTABATAGT
6651  GGGTTATTGT CTCATGAGCG GATACATATT TGAATGTATT TAGAAAAATA
CCCAATAACA GAGTACTCGC CTATGTATAA ACTTACATAA ATCTTTTTAT
6701  AACAAATAGG GGTTCCGCGC ACATTTCCGC GAAAAGTGCC ACCTGACGTC-
' " TTGTTTATCC CCAAGGCGCG TGTARAGGGG CTTTTCACGE TGOACTGCAG
6751  GRCGGATCGG GAGATCTGCT AGGTGACCTG AGGCGCGCCE GCTTCGAATA
CTGCCTAGCC CTCTAGACGA TCCACTGGAC TCCGCGCGGC CGAAGCTTAT
6801  GCCAGAGTAA CCTTTTTTTT TAATTTTATT TTATTTTATT TTTGAGATGG
CGGTCTCATT GGAAAAAARA ATTAAAATAA AATAAAATAR ABRCTCTACC
6851  AGTTTGGCGC CGATCTCCCG ATCCCCTATG GTCGACTCTC AGTACAATCT
TCAAACCGCG GCTAGAGGGC TAGGGGATAC CAGCTGAGAG TCATGTTAGA
6301  GCTCTGATGC CGCATAGTTA AGCCAGTATC TGCTCCCTGC TTGTGTGTTG
CGAGACTACG GCGTATCAAT TCGGTCATAG ACGAGGGACG AACACACAAC
6351  GARGGTCGCTG AGTAGTGCGC GAGCAAAATT TARGCTACAA CAAGGCAAGE



ATATACCTCA AGGECGCAATG TATTGAATGC CATTTACCGG GCGGACCGAC
451 ACCGCCCAAC GACCCCCGCC CATTGACGIC AATAATGACG
TATGITCCCA TGECGEGTTG CTGEEEECAEE GTAACTGCAG TTATTACTGC
ATACAAGGGT 501 TAGIAACGCC AATAGGGACT TTCCATTGAC
GICAATGGEGT GGAGTATTTA  ATCATTGCGG TTATCCCTGA
AAGGTAACTG CAGITACCCA CCTCATRAAT 551 CGGTAAACTG
CCCACTTGEC AGTACATCAA GIGTATCATA TGCCAAGTAC

GCCATTTGAC GGGTGAACCG TCATGTAGIT CACATAGTAT ACGGITCATG
601 CEXSCBEIHRET T@QWWMM@TWC

ERr FACAFEFETAGE TATT TCELEICGCA
Al ot A

CCCAHAGAE: CTACGTATTA  TCATGTACTG GAATACCCTG
AAAGGATGAA CCGTCATGTA GATGCATAAT 701 GTCATCGCTA
TTACCATGGT GATGCGGTTT TGGCAGTACA TCAATGGGCG

CAGTAGCGAT AATGGTACCA CTACGCCAAA ACCGTCATGT AGITACCCGC
751 TGGATAGCGG TTTGACTCAC GGGGATTTCC AAGTCTCCAC
CCCATTGACG ACCTATCGCC AAACTGAGTG CCCCTAAAGG TTCAGAGGTG
GGGTAACTGC 801 TCAATGGGAG TTTGITTTGG CACCAAAATC
AACGGGACTT TCCAAAATGT AGTTACCCTC AAACAAAACC
GITGGTTTTAG TTGCCCTGAA AGGTTTTACA 851 CGTAACAACT
CCGCCCCATT GACGCAAATG GGCGGTAGEC GIGTACGGTG

GCATTCTTGA GGCGGGGTAA CTGCGITTAC CCGCCATCCG CACATGCCAC
901 GGAGGTCTAT ATAAGCAGAG CTCTCTGGCT AACTAGAGAA
CCCACTGCTT CCTCCAGATA TATTCGICTC GAGAGACCGA TTGATCTCTT
GGGTGACGAA 951 ACTGCCTTAT CGAAATTAAT ACGACTCACT
ATAGGGAGAC CCAAGCTTAT TGACCGAATA GCTTTAPR. TTA
TGCTGAGTGA TATCCCTCTG GGTTCGAATA Natural |1g | eader
------------------ MEAPAQ 1001 CAACAAGITT
GTACAAAAAA GCAGGCTGGT ACCATGGPAG CCCCAGCTCA GITGTTCAAA
CATGTTTTTT CGTCCGACCA TGGTACCTTC GGGGTCGAGT  Nat ur al

| g | eader peptide

LLLLWLPDTTGEI V 1051 GCTTCICTTC
CTCCTGCTAC TCTGGECTCCC AGATACCACC GGAGATAATTG
CGAAGAGAAG GAGGACGATG AGACCGAGGG TCTATGGTGG CCTCTTTAAC
FIG 4A

FIG. 3H



11/29 20H4-9 LC variable region

------------------------------ LTQSPATLSLS
P GERA 1101 TGITGACACA GICTCCAGCC ACCCTGICTT
TGTCTCCAGG GGAAAGAGCC ACAACTGIGT CAGAGGTCGG TGGGACAGAA
ACAGAGGTCC CCTTTCTCGG 20H4-@/26C vari abl e region

CDR 1GACGGATCGG -GAGATCTGCT AGCCCGEETG- ACCTGAGGCE- GGCCGG(‘:TIICS C R

A S (ICHIASCE CWGACW POYE5ICARCERSREICCT
EEET T CA -9 LC

var i althecTcREA @RGCCECTAC AGGGCTAGGE GATACCAGCT GAGAGTCATG
1%1- - -BATCTGCTET -GATGCCEEAT ASTTARGCCA- €FATEFGCTE -COTEEPTETE - - - - - -

CDR Zr T@;}(gc-:p(szp C@(@Gﬁﬁ'ﬂ RchATmcqe-ryc@Amc:ssc yG-GAtGPNCAC 1201
CEAACKEPTA ' CRPAACARGG

%I\%%& @%TAGATA

CC AATCCGCAAA

R

301- - “TGEGCTGETT 'CGCGATGTHC GGGCCAGATA ™ TACGCGTTGA "CATTCATTAT
CDR 2cecGacsar sescTacRRGAcdeccTar Pardc&act conG 1@t G T

251 TA@W@M&%@TWTWMGW&

dosdeain i i T e
A TCA +A GG GCGGACCGAC

451" " "ATCCGCCUTRAC GACCTUCGCT CATTGACGTT "ZATAATGACS T

D F TetcsketrcScindestecd® &riRctechc Verirrab38d A

GAGRELACTC

SPCACCATIBAGCASOEEAGAD OXCTEAREA T cAATGENGEE A ACTAAAGT GAG

AGT GETAGTECGTUBSATORE BGEATETOT AACPIRCGTCAAKRTAGDR 3

551 CGGTAAACTG CCCACTTGGC AGTACATCRAA GTGTATCATA TGCCAAGTAC
GCCATTTGAC GGGTGRACCG TCATGTAGTT CACATAGTAT ACGGTTCATG
601 GCCCCCTATT GACGTCAATG ACGGTAAATG GCCCGCCTGG CATTATGCCC
CGGGGGATAAR CTGCAGTTAC TGCCATTTAC CGGGCGGACC GTRATACGGG
651 AGTACATGAC CTTATGGGAC TTTCCTACTT GGCAGTACAT CTACGTATTA
TCATGTACTG GAATACCCTG ARRGGATGAA CCGTCATGTA GATGCATAAT
701 GTCATCGCTA TTACCATGGT GATGCGGTTT TGGCAGTACA TCAATGGGCS
CRGTAGCGAT AATGGTACCA CTACGCCRAA ACCGTCATGT AGTTACCCGC
751 TGGATAGCGG TTTGACTCAC GGGGATTTCC AAGTCTCCAC CCCATTGACG
ACCTATCGCC AAACTGAGTG CCCCTAAAGG TTCAGAGGTG GGGTAACTGC
B01 TCAATGGGAG TTTGTTTTGG CACCAARATC AACGGGACTT TCCAAAATGT
AGTTACCCTC ABACAAARCC GTGGTTTTAG TTGCCCTGARA AGGTTTTACA
851 -CGTARCAACT CCGCCCCATT GACGCARATG GGCGGTAGGC GTGTACGGTG
GCATTGTTGR GGCGGGGTAA CTGCGTTTAC CCGCCATCCG CACATGCCAC
901 GGAGGTCTAT ATAAGCAGAG CTCTCTGGCT ARCTAGAGAR CCCACTGCTT
~CCTCCAGATA TATTCGTCTC GAGAGACCGA TTGATCTCTT GGGTGACGAA
951 ACTGGCTTAT CGAAATTAAT ACGACTCACT ATAGGGAGAC CCAAGCTTAT
TGACCGAATA GCTTTAATTA TGCTGAGTGA TATCCCTCTG GGTTCGAATA
Naturzl Ig leader

M E A P A Q-
1001 CAACARGTTT GTACAARARAA GCAGGCTGGT ACCATGGAAG CCCCAGCTCA
GTTGTTCARA CATGTTTTITT CGTCCGACCA TGGTACCTTC GGGGTCGAGT

Natural Ig ieader peptide

L L ¥ L L L L W L P DT T G E I V-

1051 GCTTCTCTTC CTCCTGCTAC TCTGGCTCCC AGATACCACC GGAGAARTTG

CGAAGAGAAG GAGGACGATG AGACCGAGGG TCTATGGTGEG CCTCTTTAAC

FIG. 4A
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variable region YCQQRS-N-- W-P- -P

) G -G 1351 TTACTGICAG CAGCGTAGCA
ACTGGCCTCC GGCGCTCACT TTCGGECGGAG  AATGACAGTC
GTCGCATCGT TGACCGGAGG COGCGAGIGA AAGCCGCCTC G- kappa

20H4-9 LC variable region --¢gg9----------------- TKYV
EIl KRTVAAPSVFI 1401 GGACCAAGGT GGAGATCAAA

CGTACGGTGG CTGEGAECATE FarZPIeARGi &ZCTGGI TCCA CCTCTAGITT
GCATCI?CACC @CGFCI?FAG”A@A@%P"GFA@"”G‘kappa' ~~~~~~ ~-F PP
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T E QD 1551 ATAACGCCCT CCAATCGGEGT AACTCERAGG
AGAGTGTCAC AGAGCAGGAC TATTGCGGGA . GGT TAGCCEA:~FFEAGGGTCC
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------ SOLTCTCTH CRACCGUCY BRGSOt CRicarRien T
SKDSTY S bos-5 1k Lag;aglesrgg?g 1801 ARG ACA
GCACGFAGAG- CETEAGEAGE-AGGCT GACGE ~TGAGCAAAGC. -TCGTTCCTGT
CGTGGATERC2 GGAGTCGTCG TGRGACTGOG ACTCGTTTCG G- kappa

s st s o ot P e e

- R A T G I P A R F 8§ G 85 G S G T
1251 ACAGGGCCAC TGGCATCCCA GCCAGGTTCA GTGGCAGTGEE GTCTGGGACA

TGTCCCGGBTG ACCGTAGGGT CGGTCCAAGT CACCGTCACC CAGACCCTGT

20H4-9 LC variable region

D F T L T I 5 S L E P E D F AV Y -
1301 GACTTCACTC TCACCATCAG CAGCCTAGAG CCTGRAGATT TTGCAGTTTA

CTGRAGTGAG AGTGGTAGTC GTCGGATCTC GGACTTCTAR AACGTCAAAT

CDR 3

T e P e ot ot ot o et e o s o s M vt T Rt P Tt P s P Pt ot o Pt

20H4- 9 LC variable region
- Y c 0 2 R S 'N W P P AL T F G G G-
13531 TTACTGTCAG CAGCGTAGCA ACTGGLCTCC GBUGCTCACT TTCGGCGGAG
ARTGACAGTC GTCGCATCGT TGACCGGAGG CCGCGAGTGA ARGCCECCTC
C-kappa

e g n s o v Iy o P ar . P e ot s £ S s s g s Rt Pr Tt

et e s st A o o Pt P P o e e s s
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1401 GGACCAAGGT GGAGATCAAR CGTACGGTGG CTGCACCATC TGTCTTCATC
CCTGGTTCCA CCTCTAGTTT GCATGCCACC GACGTGGTAG ACAGAAGTAG
C-kappa
¥ P P 8 D E Q L K s G T A 8 v v C -
1451 ITCCCGCCAT CTGATGAGCA GTTGARATCT GGAACTGCCT CTGTTGTGTG
AAGGGCGGTA GACTACTCGT CAACTTTAGA CCTTGACGGA GACAACACAC
C-kappa
L L N N F Y P R E A K VvV O W K Vv D -
1501 CCTGCTGAAT AACTTCTATC CCAGAGAGGC CAAAGTACAG TGGRAGGTGG
GGACGACTTA TTGAAGATAG GGTCTCTCCG GTTTCATGTC ACCTTCCACC
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DYEKHKVYACEVTHQGL 1651 AGACTACGAG
AAACACAAAG TCTACGCCTG CGAAGTCACC CATCAGGGECC

TCTGATGCTC TTTGIGITTC AGATGCGGAC GCTTCAGIGG GTAGICCCGG
C kappa s

PVTKSFNRGEC1701 f&!&?acTceccceTvoAAAG
AGCTTCAACA GGGGAGAGTG TEABACCCAG  ACTCGAGCGG
GCAGFGFTFG~TCRAAGFFGT--CCLETCTGAC- -AATCTGEGTC. .- 1751
CTTTCTTETA CGAAAGTGGTd GATGTAGABG GCOCTATTET cATAGngTAg
L GAAAGEATISFCET FIENCEERT AFHNCATRSFCERACERIGAT ARBACTEATCA
1801 ETARRTEEFRTBR B A CABE S TACRETEXSETY
CTAGLTCCCA.... GATTTACCAT . CTCCAGCGAC _TAGICGGAGC
TGACAGGGAAD GATCAACEGE 18515 GGRCATCTGT I GJ TTECROGT .
10CCCEETECGATH CEATRACE CTERAAGRT ArccCiSEAGARAA A GE
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FIG. 4C

2151  CAGCGTGACC GCTACACTTG CCAGCGCCCT AGCGCCCGCT CCTTTCGOTT
GTCGCACTGG CGATGTGAAC GGTCGCGGGA TCGCGGGCGA GGAARGCGAR

2201 TCTTCCCTTC CTTTCTCGCC ACGTTCGCCG GGCCTCTCAA AAAAGGGAAA
AGRAGGGAAG GAARGAGCGG TGCAAGCGEGC CCGGAGAGTT TTTTCCCTTT

2251  ARRAAGCATGC ATCTCAATTA GTCAGCBACC ATAGTCCCGC CCCTAACTCC
TTTTCGTACG TAGAGTTAAT CAGTCGTTGG TATCAGGGCG GGGATTGAGE

2301  GCCCATCCCG CCCCTRACTC CGCCCAGTTC CGCCCATTCT CCGCCCCATGE
CGGGTAGGGC GGGGATTGAG GCGGGTCARG GCGGETAAGRA GGCGGGGTAL

2351  GCTGACTAAT TTTTTTTATT TATGCAGAGG CCGAGGCCGC CTCGECCTCT
CGACTGATTA AAARARATAA ATACGTCTCC GGCTCCGGCG GAGCCGGAGA

2401 GAGCTATTCC AGAAGTAGTG AGGAGGCTTT TTTGEAGGCC TAGGCTTTIC
CTCGATAAGG TCTTCATCAC TCCTCCGAAR AAACCTCCGG ATCCGAAARC

2451  CARAAAGCTT GGGGGGACAG CTCAGGGCTG CGATTTCGCG CCAAACTTGA
GTTTTTCGAA CCCCCCTGTC GAGTCCCGAC GCTARAGCGC GGTTTGAACT

2501  CGGCRATCCT AGCGTGAAGG CTGGTAGGAT TTTATCCCCG CTGCCATCAT
GCCGTTAGGA TCGCACTTCC GACCATCCTA AARTAGGGGC GACGGTAGTA

2551  GGTTCGACCA TTGAACTGCA TCGTCGCCGT GTCCCABAAT ATGGGCATTG
CCAAGCTGGT AACTTGACGT AGCAGCGGCA CAGGGTTTTA TACCCCTAAC



CGACTGATTA AAAAAAATAA ATACGICTCC GGECTCCGGECG GAGCCGGAGA
2401 ' GACCTATTCC AGAAGTAGIG AGGAGECTTT TTTGJAGGECC
TAGSCTTTTG CTCGATAAGG TCTTCATCAC TCCTCCGAAA
AAACCTCCGG ATCCGAAAAC 2451 CAAAAAGCTT GGGGEGGACAG
CTCAGGCECTG CGATTTCGCG CCAAACTTGA  GITTTTCGAA
CCCCCCTGIC GAGICCCGAC GCTAAA GGTTTGAACT 2501
CGGCAATCCT AGCGTGAAGG CTGGTAGGAT TTTATCCCCG CTGCCATCAT
280CCTIAGER CFCQAGACTTRCE: GAGTATCICT AcHSATAAGCERICANGEGTAGTA
2551 W@@QTWAWWC@T CCCARrRAT

g G CTGGT
i e

AGAC(E&AQ@@ ; CTTGCC

oTﬁTmmc AM%%C&@@J-

TTCCAARGARGTCATENTANG CACRECNET Cr (BAMETT A TTcNGRAT CTGGT
2%@kiEﬁ@?@ﬁHFCﬁ@fﬁ@@ﬂ?ST?@? G?ﬂBAﬁE?WQAﬁﬁﬂ§$TE§QAIﬁKEGAGTIFTAE%(X)A

T G A N
GTTC'E@@@E\AA@A@M@TE% é@%Aéﬁ%G%s&EEE@@F@E@r%EMTTATAT
2 CAAGACTEYRRCET CFTGAGTE JQETOCEEGT TcR280tT GEAGRARET C
TTTW@W@ R TEN OO AT NGO EARGGGTCT
@h M ETSAC AATACOPA(TEEATATITTGAATA

sl

ATAGEﬁé:ﬁ%ﬁi;GNSHc@Hﬁ@Q:&H
3BT ACCAZAEEAFATRAGECEE T@IPACACEAGETGEGIC ©

GCCATTRINT CrERACTHGCIIGA mmmcmmmmwT
3%@@TE@W&@‘\TFT@¥F€@§@F %G@HGTG&GGCWSIT TEFETCATAA

GEIXEEEIETCECTATEIW&@ﬁU&GﬁITﬂ@EKEETH¥¥Eé§TfﬁEEXMMEEéiaETATT
33?ETFTﬁﬁ?@@EﬁARECEigﬂéﬁﬂﬂEﬂxAH?@@IETGIT@¥¥EEHMEE¢¥.@EE@EEE@W&@#\

COoRD 1 CT T T TTTT
= IETEC AL Mo
CTG
TTCTKM&EAETEE@@&W e@@@%&ﬁr TecAREAAL GGATTT

348151 TWCT@T‘M AASNECEAT GEGAGHTACT AREAECEERRT

TA AR GATGAGGAGG TTTTTTCTTC TCTTTCCATC TTCTGGGGTT
3501 GGACTTTCCT TCAGRATTGC TAAGTTTTTT GRGTCATGCST GTGTTTAGTA
CCTGAARGGA AGTCTTRACG ATTCAAAAAA CTCAGTACGA CACAAATCAT

3551  ATAGAACTCT TGCTTGCTTT GCTATTTACAE CCACARAGGA AAAAGCTGCA
TATCTTGAGA ACGAACGARA CGATAAATGT GGTGTTTCCT TTTTCGACGT

3601 CTGCTATACA AGARAATTAT GGAARARATAT TCTGTAACCT TTATARGTAG
GACGATATGT TCTTTTAATA CCTTTTTATA AGACATTGGA BATATTCATC

3651  GCATAACAGT TATAATCATA ACATRCTGETT TTTTCTTACT CCACACAGGEC
CGTATTGTCA ATATTAGTAT TGTATGACRA ABAAGAATGA GGTGTGTCCS

3701  ATAGAGTGTC TGCTATTAAT AACTATGCTC AAAAATTGTG TACCTTTAGC
TATCTCACAG ACGATAATTA TTGATACGAG TTTTTAACAC ATGGARATCG

3751  TITTTAATTT GTAAAGGGGT TAATAAGGAA TATTIGATGT ATAGTGCCTT
AARRATTAAAR CATTTCCCCA ATTATTCCTT ATARACTACA TATCACGGRA

3801  GACTAGAGAT CGATCATAAT CAGCCATACC ACATTTGTAG AGGTTTTACT
CTGATCTCTA GCTAGTATTA GTCGGTATGG TGTAAACATC TCCAARATGA

3851  TGCTTTAAAA AACCTCCCAC ACCTCCCCCT GARCCTGAARR CATARMATGH
BCGAAATTTIT TTGGAGGGTG TGGAGGGGGA CTTGGRCTTT GTATTTTACT

3961 ATGCAATTGT TGYTGTTAAC TTGTTTATTG CAGCTTATAA TGGTTACAAR
TACGTTAACA ACAACARATTG AACAAATARC GTCGAATATT ACCAATGTTT

FIG. 4D



CGATACGTAA AAATATTCTG GTACCCTGAA AACGACCGAA ATCTAGACTA
3201 CTTTGIGAAG GAACCTTACT TCTGIGGIGI GACATAATTG
GACAAACTAC GAAACACTTC CTTGGAATGA AGACACCACA CTGTATTAAC
CTGITTGATG 3251 CTACAGAGAT TTAAAGCTCT AAGGTAAATA
TAAAATTTTT AAGIGTATAA GATGICTCTA AATTTCGAGA
TTCCATTTAT ATTTTAAAAA TTCACAJAT T 3301 TGTGITAAAC
TACTGATTCT AATTGITTGI GTATTTTAGA TTCCAACCTA .
3REACAAFCEERTRT GAITANGA TIRACKRACGRACPIANATCTACRAGGT TGGAT
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| FRAARReCT 2R AEETCAT TTEEATACECACREIBAGGEA

4859x:A AAGCG TGGLGCTTTC TCATAGCTCA CGUTGTAGGT ATCTCAGTTC

AGCCCTTCGC ACCGCGARAG AGTATCGAGT GCGACATCCA TAGAGTCAAG

4901 GGTGTAGGTC GTTCGLTCCA AGCTGGGECTE TGTGCACGAA CCCCCCGTTC

CCACATCCAG CAAGCGAGGT TCGACCCGRC ACACGTGCTT GGGGGGCAAG

4551 AGCCCGACCG CTGLGCCTTA TCCGGTAACT ATCGTCTTGA GTCCAACCCG

TCGGGCTGGC GACGCGGAAT AGGCCATTGA TAGCAGBACT CAGGTTGGGC

5001 GTAAGACACG ACTTATCGCC ACTGGCAGCA GCCACTGGTA ACAGGATTAG

CATTCTGTGC TGAATAGCGG TGACCGTCGT CGGTGACCAT TGTCCTAATC

5051 CAGAGCGAGG TATGTAGGCG GTGCTACAGA GTTCTTGAAG TGGTGGCCTA

GTCTCGCTCC ATACATCCGC CACGATGTCT CAAGBACTTC ACCACCGGAT

"5i01 ACTACGGCTA CACTAGARGG AACAGTATTT GGTATCTGCG CTCTGCTGAA

TGATGCCGAT GTGATCTTCC TTGTCATARA CCATAGACGE GAGACGACTT

5151 GCCAGTTACC TTCGGARAAA GAGTTGGTAG CTCTTGATCD GGCAAACARA

CGETCAATGG AAGCCTTTTT CTCAACCATC GAGAACTAGS CCGTTTGTTT

5201 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC

GGTGGCGACC ATCGCCACCA ARAAAACAAR CGTTCGTCGT CTAATGCGCG

5251 AGRAAAAAAG GATCTCRAGA AGATCCTTTGE ATCTTTTCTA CGGGGTCTGA
TCTTTTTTTC CTAGAGTTCT TCTAGGABAC TAGARAAGAT

GCCCCAGACT



ATTTCGITAT CGTAGIGITT AAAGIGITTA TTTCGTAAAA AAAGTGACGT
4001 TTCTAGITGI GGTTTGICCA AACTCATCAA TGTATCTTAT
CATGICTGGA AAGATCAACA CCAAACAGGT TTGAGTAGIT
ACATAGAATA GTACAGACCT 4051 TCGGCTGGAT GATCCTCCP_G
CCCGEGGATC TCATGCCTGEAA GITCTTCGCC  AGCCGACCTA
CTAGGAGGTIC GCGCCCCTAG AGTACGRHGT CAAGAAGCGG 4101
CACCCCAACT TGITTATTGC AGCTTATAAT GGITACAAAT AAAGCAATAG
GIGCCCTIBACHGAAATAACET TCACANTATT AnCESAEET FTducATTGT TATC
4151 CGRGARGRCAAATTCCTUNGAANFARIACCATIRARTCACT CACTTERNER
TFETAGETERESCETARIFETT A TRACIXCTAY ATTW@@%M% TTAAA
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SééA CG C GGAAATGTTG AATACTCATA

TACGGCGTTT TTTCCCTTAT TCCCGCTGTG CCTTTACAAC TTATGAGTAT
6301 CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT ATTGTCTCAT

GAGAAGGRARA AAGTTATAAT ARCTTCGTAA ATAGTCCCAA TAACAGAGTA
6351 GAGCGGATAC ATATTTGAAT GTATTTAGAR AAARTAAACAA ATAGGGGTTC

CTCGCCTATG TATAAACTTA CATAAATCTT TTTATTTGTT TATCCCCAAG
6401 CGCGCACATT TCCCCGAARR GTGCCACCTG ACGTC

GCGCGTGTAA AGGGGCTITT CACGGTGGAC TGCAG

FIG. 4F



GAGGACAAGG CTGEGACGEC GAGIGECCTA TGGACAGGECG GAAAGAGEEA
4851 TCGGEGEP_AGCG TGECGECTTTC TCATAGCTCA CGCTGTAGGT
ATCTCAGITC AGCCCTTCGEC ACCGCGAAAG AGTATCGAGIGCGACATCCA
TAGAGICAAG 4901 GGIGTAGGTC GITCGCTCCA AGCTGGECECTG
TGTGCACGAA CCCCCCGITC CCACATCCAG CAAGCGAGGT
TCGACCCGAC ACACGTCCTT GCEEEEFHANG 4951 AGCCCGACCG
CTGCGCCCTTA TCCGGTAACT ATCGICTTGA GICCAACCCG
TCGEECTGEC GACGCGGAAT AGGCCATTGA TAGCAGAACT CAGGTTGGEEC
5001 GIAAGACACG ACTTATCGCC ACTGGECAGCA GCCACTGGTA
ACAGGATTAG CATTCTGIGC TGAATAGCGG TGACCGTCGIT CGGTGACCAT
TGICCTAATC 5051 CAGAGCGAGG TATGTAGGCG GTGCTACAGA
GITCTTGAAG TGGTGECCTA GICTCGCTCC ATACATCCGC
CACGATGTICT CAAGAACTTC ACCACCGGAT 5101 ACTACGGECTA

2000 R GHARIr0RGAGT ATTz“EHm'EATGE GCG CT CTCCTGAA

ek ke s ShowerT
9 tepqenseal R TGG GCCT TTT CT édﬁ*l*édmfr@m
GILL 3201 \CCACCCOT G TACIGTGRT_TITTITGITT

A LL:(;(;‘(:I e a—

TTE. CTAGAGEPCT TCTAGGAAAC TAGAAAAGAT GCCCCAGACT
FIG 4E 15/ 29 5301 OGCTCAGIGG AACGAMACT CACGTTAAGG
GATTTTGGTC ATGAGATTAT GOGAGTCACC TTGCTTTTGA GTGCAATTCC
CTAAAACCAG TACTCTAADH 4 535lig GArHeay € HAInCACCTAG
ATCCTTTTAA ATTAAAAATG AAGTTTTAAA GTTTTTCCTA
GAAGTGGATC TAGGAAAATT TAATTTTTAC TTCAAAATTT 5401
TCAATCTAAA GTATATATGA GT TGG TCTGACAGTT ACCAATGCTT
AGTTAGATTT CATATATACT CA AGACTGTCAA TGGTTACGAA
5451 AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT
TCATCCATAG TTAGTCACTC CGTGGATAGA GTCGCTAGAC AGATAAAGCA
AGTAGGTATC 5501 TTGOCTGACT CCCOGTCGTG TAGATAACTA
CGATACGGGA GGGCTTACCA AACGGACTGA GGGGCAGCAC
ATCTATTGAT GCTATGCCCT CCCGAATGGT 5551 TCTGGCCCCA
GTGCTGIMAE LBAEABRGEHAn GACCCACEER 3 CACCGGCTCC

Lea®GACHIRREST CT AT GOOCCAGG
"5601" AGATTTATC é%%% E;a regtan

!
L
)
1
\"./

20H4.9 Light chain
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TCTAAATAGT CGTTATTTGG TCGGTCGGCC TTCCCGGCTC GOGTCTTCAC
5651 GTCCTGCAAC TTTATCCGCC TCCATCCAGT CTATTAATTG
TTGOCGGGAA CAGGACGTTG AAATAGGCGG AGGTAGGTCA
GATAATTAAC AACGGCCCTT 5701 GCTAGAGTAA GTAGTTCGCC
AGTTAATAGT TTGOGCP aCG TTGTTGCOCAT  CGATCTCATT
CATCAAGCGG TCAATTATCA AA AACAACGGTA 5751
TGCTACAGGC ATCGTGGTGT CA C GITTGGTATG GCTTCATTCA
ACGATGTCCG TAGCAGLAGA: IGT SGRAGGAG. SAMCCATAC CGAAGTAAGT
5801 ~ GCFCCGETTG ~CGAACGAT GA -AGCCEAGHFA- GATGATOCGC
CATGTHGEGG! CGAGGECANG GGRTGCTAGT A CBGETCAATH V -

GT ACERBRE ST PEIPE ICACGCEBEFECEA SRBHACEES TIAEETeRITT
COGTEES RS SATEAFFSFEA CARBFRAGFTCCFFRAT FEXGACCCA
AATCGAGGAA GOCAGGAGGC TAGGAACAGT CTTCATTCAA 5901
GGOCGCAGTG TTATCAGHEA TEGREATGRC, AGGACTGCAT AATTCTCTTA
CCGGOGT CAC. -AATAGTGAGT--ACCAA TAGGE- TGGT GACSTA - FTAAGAGPAT
5951 - GTGECATGGC ATCOGT AAGA WTGETTATGTG: TGACEKGH GA

6T ACTCPACCS ACGRIGARNACTBCTAEISCAT TCTAGAEIO\ KREARECCTT

ACT GRERSACTCTENTASRIIERES %ﬁbﬁﬁcﬁﬂ%ﬁéﬁ"ﬁ%@@ﬁ@q
TATGCGGCGA CCGAGTTGCT CTTGCCCGGC * TTCAGTAAGA -
CTCTTATCAC ATAGREGERT BeREGAAGGAGAACGEECCG 6051 :
GTCAATACGG -GATAATAGCG -CECCACATAG- CAGAACTFFIA~AAAGT GCTCA
CAGTTATEGOE CTAETATGEC GCGGTGTATC GTGTTCAAAT STTI CACGAGT
1681 01 CFESFTCIIARPCOATIBTT CPTE%I GOl -AEARIGRE™ T CTEREESHT
CTTABERRETES PABHRE T PO ARG SR T
AGAGTTCCTA GAATGGOGAC 6151  TTGAGATCCA GTTCGATGTA

e o T P e P e R s s

ACCCACTCGT GCALHEAAGT oA TLh ECAGEon AACTCTAGGT
CAAGCTAGAT- ~ PG FQAGEA- -Gl Gt T-GA~ CTAGAAGTHSG~~ 6201

ATCTTYTACT" TFCABCAGCCE TFTCGTCBGTE AIGCF’/—\APAGA TGGAAGGCAAA
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wTW?ﬁCCTG%fCW@% CAC
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TCCCCCTGIG CCTAoRAGAAE vEEARGAGIAE#301 CTCTTCCTTT
TTCAATATTA- FFGAAGGAT T~ FATGAGSGFF~ AFFETCFEAT —~~~~
GAGAAGEARA TAAGTTATAATE AACT FOGTAAY ABAGT COEAA TAAGAGAGTA

22?2%%8%%%%?2WTTTGTT

TAT G 6401 CGCGCACATT TCCCCGAAAA GTGCCACCTG
ACGIC GCGCGT GTAvhs AGEET1dble GAgEal GGAC TGCAG FI G 4F
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R Vv T i s Vv b T S K N Q F S L K
251 GTCGAGTCAC CATATCAGTR GACACGTCCA AGAACCAGTT CTCCCTGRAG
CAGCTCAGTG GTATAGTCAT CTGTGCAGGT TCTTGGTCAA GAGGGACTTC

CDR 3

20H4.9 HC wvariable region
L § 5 V T A A D T A v Y Y C A R D-
30 CTGAGCTCTG TGACCGCCGC GGACACGGCT GTATATTACT GTGCGAGGGA
GACTCGAGAC ACTGGCGGOG CCTGTGCCGR CATATBATGA CACGCTCCCT
CDR 3
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- Y G P G N Y D W Y F D L W G R G T -
351 CTATGGTCCG GGGAATTATG ACTGGTACTT CGATCTCTGG GGCCGTGGCA
GATACCAGGC CCCTTAATAC TGACCATGAR GCTAGAGACC CCGGCACCGT
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16/29 20H4.9 HC variable region 20H4.9 Ig@ HC CDR 2
lg@ CH donain igGl hinge region Ig | eadersegCDR 1
CDR 3 1gGL CH2 domain 1g@ CH3 20H4.9-1gG@ Heavy Chain
FIG 5 20H4.9 LC variable region CDR 3 Leader Sequence
CDR I CDR 2 20H4.9 LC C kappa region 20H4.9 Light
chain FIG 6 17/29 natural,lg | eader peptide

MKHLWFFLLLVAAPRWYV 1 ATGAAACACC
TGTGGITCTT CCTCCTCCTG GIGECALTCHICARATRGEGT TACTTTGIGG

ACACCAAGAA GGAGGAGGAC CACCETCRAG -GETETACECA-~yyY Yy ~
20H4 97 HE Yarrabinde regioh
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M1Q lcc@‘daTMX@Térc_@chdA é@c@z&ccﬁi&@@gﬁ CTAC
ACCAGEX e fuCRALIRACHED dddabdfdee TiccctEahad GGGG
CACGITGATG TCGTCACGfT CKIG'E&EEGAC AACTTCGGAA CDR 1
20H4”9 ‘HC"VHr*rab*l"e T‘egrm ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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T IGAﬁéﬁgﬁg Gg%‘ghyg %ﬁ%&@é&%am

C. AGQE‘AG'F@G*«AGGGG&GAG& ~FACCACCCAG-GAAGICACCA...CDR 3

----- *-L-¥V..K. POM4. 9O BC warg ableTregion w n s G -
501 _ _ CCTGGTCRAG. GACTACTICC. CCGABCCGGT -GACGETETCG TEEAACTCAG - - - - - -

Y Y ASSHFTTORCTFAECIICE GECRIGECER \RIFCCALAGC RACTIRATTHA
GCTGGATACG. cc,e\grodﬂci ACARGEEGEC TGRAGT GGAT, ATGATGACCT
CGACCTATGE G@GTGAGEGST GTCITEOGEG ACGTGACCTA:

551 GCGCCCTGAC CAGCGGCGTG CACACCTTCC CGGCTGTCCT ACAGTCCTCA
CGCGGGACTG GTCGCCGCAC GTGTGGAAGG GCCGACAGGA TGTCAGGAGT
TgGl CHiI domain
G L Y s L S8 8§ v v 71 v P S 8 S L G -
601 GGACTCTACT CCCTCAGCAG CGTGGTGAECC GTGCCCTCCA GCAGCTTGGG
CCTGAGATGA GGGAGTCGTC GCACCACTGG CACGGGAGGT CGTCGRACCC
TgGl CH1 domain
T Q T Y I C N v N H K P 8 N T K Vv -
651 CACCCAGARCC 'TACATCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG
GTGGETCTGE ATGTAGACGT TGCACTTAGT GTTCGGGTCG TTGTGGTTCC
IgGl CR1 domain

L S P,

*IgGl hinge region
D K R v E P K 5§ C D XK T H T C P
701 TGGACAAGRG AGTTGAGCCC AARATCTTGTG ACAARACTCA CACATGCCCA
ACCTGITCTC TCARCTCGGG TTTAGARCAC TGTTTTGAGT GTGTRACGGGT
IgGl CH2 domain
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B e e T

P C P A P E L L G G P & V F L F P -
751 CCGTGCCCAG CACCTGRACT CCTGGGGGGA CCGTCAGTCT TCCTCTTCCC
GGCACGGGTC GTGGACTTGA GGACCCCCCT GGCAGTCAGA AGGAGAAGGG
IgGl CEZ2 domain
- P K P K D T L M I S R T P E vV T C -
801 CCCAARACCC AAGGACARCCC TCATGATCTC CCGGACCCCT GAGGTCACAT
GGGTTTTGGG TTCCTGTGGG AGTACTAGAG GGLCTGGGGA CTCCAGTGTA
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- GEI NHGGYVTYNPSLES- 201 TGGGGAAATC
AATCATGGTG GITACGICAC CT A%& TCCCTCGAGA ACCCCTTTAG
TTAGTACCAC CTATGCAGIG GATGT AGGGAGCTCT CDR 2
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CATATCAGTA GRCACGICCA AGAACCAGFT CGTCLCRGAAG TAGCTCAGTG

@sgw%@?%%% ST STIER Y -
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IQACCECERBGREGATABREGTT GEATATIACIAGEEOGAGHSAGCAGEA
GACT CHRCAHCTAC TEEEBICG: CETRETENBGA TATATAATGACCACECT COCT

CDR 3 ------------ IgGl CH2 domain _ . _____:____.__._ 20H4. 9
HC vari.ahb e“Fé"“"““" GSFGENYTDWYF "“W”G"g% GT
351 gé&%@cg é&a@z &Ef;&é@c

HobAccTas
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