1 Antitunor conbinations containing anti bodi es recogni zing specifically
CD38 and cyt ar abi ne. The present invention relates to conbi nations of
nonocl onal anti bodi es directed 5agai nst CD38 and cyt arabi ne which are

t herapeutically useful in the treatnment of neoplastic diseases. CD38 is a
45 kD t ype WQ 20¢/8a¥fenbr ane gl ycoprotein with a | ong CEEEPRPHGFS3IN
extracel lul ar domain and a short N-term nai cytopl asm ¢ domai n. The CD38
protein is a 10bi functional ectoenzyne that can catal yze the conversion of
NAD+ i nto cyCAhtRuMBPcombiRéhs(sonkditfth %ﬂﬂb@dl&@ré&)ﬁ?ﬁ@nﬁé@e&m ¢D¥8and
ADP-ribose. CD38 is upregulated and ﬂa? been i icated in many

hemat opoi eti ¢ mal i gnanci es. Mnocl ondY aJﬁ'?'f‘Bodl es 383313, 383318, 3833109,
383330, 383331, and 38SB39, 15which specifically recognl ze CD38, are

described in ﬁ %ﬁeﬁ'@gﬁ%&égggﬁgﬁé&ﬁgfﬁ r§8ﬂo‘3 oﬁgi antl %dﬁgé E(EOd! es are

capabl e of ki fere oX1 ¢ nechani sms,

i nduct i on of agsmst @@3&@ndaqytarmwrd@mﬁa@mpegmally Mﬁ@mlmtb@tf@%}mgﬁml city
(ADCC), and coiplsiEidcadapendent cytotoxicity (CDC). In addition, these
anti bodies are able to directly induce apoptosis of CD38+ cells, even

wi t hout the presence of stroma cells or stroma-derived cytokines.

Cyl ar abi ne i scoss |aramb«maypahoirér&n@gmmnetg@edprbu@mmhmrmtmigecwmmﬂher e is still

a need for noye ffil.cacjous sfor reat It has
now been 1 ourtieadier St ad £ HpaTFRRTRlepecRle ShER 1B BRlen irun: sed
anti- 25CDB8 taiumtlooahee@ewmebtaat@emsatellezealbbyonvnman\nédlAWhmrcp ¢yelig ADP-

adni ni stered RIPF e ABARinBNGHHS WhbERbSq and

t her apeuti cal ':H%S& Pﬁ%ﬁ@gﬁﬁ%ﬂ%%}gré tr eal?ﬁent s%%ﬂ as Ia E?re&ﬁan(lj grr]n

i dentical to fs bgpr mepliesied nmeanythe@atopeiels meligeaniiftani zed anti - CD38

anti bodies and which is limted in the present invention to cytarabine.

30The t t b in_i ificall
covers monoci BEACCAM TSRS SUE PR PG SPRFTS PEaaih e FORAISERL | bod es)
of any i sthypehisusieciisally g&eogrhigdCD88) Are degbritaedn PgE,apmmht}anWOaOO&Mtﬂbedi es,
roult ] spect |y agit 860 S5t TR A0 O SO B01LDAMLC AU, = 4
identical i gm@Cf@hQWﬁsm@Wé{Qn @fﬁ@op’fgﬁilﬁ@dt'WY@ﬁB@ndﬁPU@'|'Utﬁ}ﬁ@§3d CE@&%'CBBheavy and

l'ight chain CGNITIC@)%d%oﬁ@@ﬁkﬁﬂ&ep@%n@&t&ﬂﬂc@ (MBC? @fbé&ltfoﬁgﬂh% arfiB&dley/ar i abl e
regl on contains three segnents called 'ement ar | tﬁlépet erm ni ng regions”

("CDRs") 2 ofreeRigiefiraly Rhycs qp@@ﬁoé'ﬁé’fCD%lc(?V? 8Y&0 WihoHeRs Psene€9bnsi bl e for
g)gi ng 320 epstto&[h&:r;egsf oredromatdef e cyl?ﬂmays? anfy@ratﬁmbby ah@fretabelit atg@nﬁBseGIDRhl "
an CDRC*“ er segue tla romt N-ter nor i ghly
conser ved por?le rﬁ)gn oYt eV a%P%leébToc\)' Isangut SPYe"d ‘?‘fﬁ“%@”&e@é tal I ed
the "franmeworéancegi ons” As used herein, "Vi," or refers to the
vari abl e regi on of an innunoglobulin heavy chai n of an ant i body, including
t he heavy chain of an Fv, seFv, dsFv, Fab, Feb or Ffab72 fragnent.
Reference to Mhaeney bagnfoynst andsot histinventiony ihabihe efisaysih theupgaized anti-

i mmunogl opyil | ODES GhtthosibainBy BE cmud@fublybmgwwed wﬁémdbmmtnrwerbd ghfommat.csh of an
Fv, scFv, dsFv, 2 fra%ﬁ he 85813 antl

conpri ses at Y"@béﬁeaé‘ﬁgn%sé’gwnien"ﬁ r"ﬂ)ﬁu NGNS (RANR Pr@sl sting
of SEQ I'D NQO h&slh machaatsml ieasital oner d|ffegdsrtt fromahenorhmfitrmg\mnaﬁﬂ aoti-a DB&I sequence

consi sting_ of (SRR 1AL IRANGARALERIP AU N ee 15sequent o

CDRs havi ng am no aci eguénces consi €t 1, 2, and 3, and
said light chain conprising three sequential CDRs having am no acid

sequences 3@0n$l'1§tte|'rﬁ‘§hn%od§5@u%& Mn lrf"the 5roa@8§‘ s@nsemﬁ sé&%@%ﬂﬁccﬁ@ﬁs' body

conprises at |east one heavy uence

consi sting of mSE@O”Pt?W@d'??Z('”&WH'"ﬁfU”I'%’Z‘Qéri mB’F'FéC'q“?barﬂ“b?f’r‘F’aﬁ)ﬂ W&?M%Hc%m no
aﬁ| d sequencea§@u;$|gwt ilgrg gk an‘iiE@Idalws@naléhatubaiwsdmble@ewﬂc batibodies,eplmesicng
three sequent | gDRs aving amno.a S C ,D NOS:
7, 8, and 9, rﬁgo g nfl} g%ﬁ nﬁenés r%pt?”?'%a?%’e?%gégg gm nstefqg M&f%s% aV| ng
am no aci d sem&vmcwnmmwwgudengcad)ﬁghSE@IrISWN@JOED6¢ b)lsllsulwﬁtborgs Each

35 heavy and light chain contains a constant region and a variable region. Each variable

region contains three segments called “complementarity-determining regions” (‘CDRs”)



25 The 385319 anti body conprises at |east one heavy chain having an am no
aci d sequence consisting of SEQ ID NO 54 and at | east one |ight chain

havi ng an am no aci d sequence consisting of SEQID NO 42, said heavy chain
conprising three sequential CDRs having am no acid sequences consisting of
SEQ | D NOSWOIR10/0p2359 agnd 3015, and sai d |ight chain conprT 8281 ke
sequential CDRs having am no acid sequences consisting of SEC) I D NCS: 16,
17, and 15. The 3851330 anti body conprises at | east one heavy chai n having

an am no aci thr SRPLQBLDICRBIShS Wieh &b pAR&dY FsPbisithbopliadiag an egiwbe ongn | i ght
heavy chal - BN SheYe AFialy EUTenS Par CEPFE RAUTAG I SR sofuences
consi sti ng ofseGiQtibiy fdaShe Noterr@tys. Anemo@ dhly @meersakporiiang lof the vaiiable
conprising the S Nt ' ' ' guences consi sting of
SEQ I D NCS: 95&8?3%% fﬁc he rfgggéggg%ﬁﬁ%gﬁ&q%%%%?l ses at |east one

heavy chaitn having an am no acid 5sequence consisting of SEQ ID NO 58 and
at |east one Ad gl neRf v, Nav\RYrddls &THE QarRBiedeGOANRNGAMLAGARTN Agaf SEQ | D

NO 46, said heavy chain conprising three sequenti avi ng anm no acid
sequences cor@?@tq){ﬂ@a@ibo@fi@c Ugingytizs hesisy Chgd Of%H%Q’QSF?JVa‘?%g‘I’Q:Fﬁbd%q ght chain
conpri si ng t lr(ee)2seghent RalerdooReo alor gL agtersdo theiverishdemegioo @theonsi sti ng of

; d.30. h . ' '
neavy chai n Aa et CenlfRf Ro AR PERGRIR oLAESy BIFh ana

at | east the Fabghab’ ohldeh)dfeagmegt.an am no aci d sequence consisting of SEQ ID
NO 48, said heavy chain conprising three sequential CDRs having am no acid
sequences consisting of SEQ ID NOS: 31, 32, and 1533, and said |ight chain
conpri si ng thT@@@gg@éﬂtqoﬁy conmpisehahFathonmiaRyy eRaINAYRG R8N ¥¢hsi sti ng of
8E0 I D NOS: 3édquéie cansiktia§ of JH@ It )bx 56l aftbatdlst ord IgRSchamaduiay ag ai®w 388313,

388618, 385619, 388530, 38 .631f ngggg 9 rine halntcio- CIrZ|)3|8 @lnti bodi es have
been deposi t etF LICWHLE KARYTOAR %@8 SRR EECBRTTIDEEF Uni versity
Bi d, ManassasseqiidtiaPONROABAQYBMikISGA)J samuedasn eodlistin@ 60BQ iMYES: 1 e adéposi t

nunbers PTA-7667... RTA- - , ; - m 4671,
respectively %gjssa' é@@r%gggmwﬁgﬁg@ge%@e g‘l@&%‘%%ﬁ%ﬁg é?%‘%unar?ﬁgﬁgz

anti body', ascansieéhorsSERAD N@$:& 8.and 6a chi nmeric anti body which 25contain

m ni mal sequence derived from non-human i mmunogl obul i n. The goal of

humani zation is a reduction in the immunogenicity of a xenggeni.c anti body,
such as a mur [e38980P BBIRPdY FPPISRE ?UW??%W%VHF@%WVMF ¢ 7€ mai nt ai ni ng
the full 20mtigroedverdhdiginglof SEQIY NAnd2 apeat iédst biieylighf cHalmehaainyiabachino

Humani zed antj bodi es, or _anti bodi ed. for nqQn-rej i ot her
manmal s, may %céoof)erqg‘aﬁcc?ec nﬂ%i”ﬁé’%é@i?ﬁ@%‘t%& h%g?%(g{één;gdgﬁ%%'hg% r'%Jé/esurfaci ng
and CDR gr af t $augentiasClBe taving aming atitheequereasicansisigs vESHAIP HEP: sk eng 9.

conbi nation o i kil i Vshiso afsdmibR@gnesi s to
alter the non%n%k@@ﬂ(g%grs& g?hgh@?%eoezgfaegﬁl%%?gs ?égg!gons to rei%rrbl e the
surfaces of kerowitinaRf i SESHPNOS10; hk ap@d%et host. The CDR grafting

t echnol ogysi nvol ves substituting the conplenentarily determ ning regions
of , for exanple, us 5ant i bod into human franmewor k. _dommi n, e.g.,
see W0 95122655 SRR edy ERerer ot ant B frebd The PRREET A Hiab 88 ons e ant

regi ons and vsequatideeconsigtingros SBEHRMING: Bdand 4t Iedst onolight eraimiayinglap adeter mi ni ng
regi ons (CDRs) . j kahl ) i ; ; respondi ng
human anti bod%/C'(?ggu)'oéﬁ% %ngété%%tsf bgte)rl_?\ygﬂ 42@@3}4?%%"{ é%réﬁglﬂﬁg vely froma
manmal ot her #dsaAntial GORAAhavimsemiae agfl equgnersrensising of BEQUIRAGREddr Magithg of
anti bodi egp ang a4 Bk ngﬁfchémléorﬁ&fsirrgeﬁiﬂé@_vs@@ehmm%@wﬁ%bmmfacant i bodi es
within a different host, are disclosed US Patent 5,639,641, which is

her eby i ncor pBHERESICANSS89 &he 5@9‘%1¢’33e?@n e. Antibodies can be

humani zed using a variety of other techniques including COR-grafting (EP O

239 400; VO 9‘]‘(\909&%73’0 aHtit?ddylggr%prisl\elg%t Iegst%ﬁghé‘%;chgiﬂﬂa\ﬁngsgrﬁargﬁg)acidveneeri ng

or
sequence consisting of SEQ ID NO: 56 and at least one light chain having an amino

35 acid sequence consisting of SEQ ID NO: 44, said heavy chain comprising three
sequential CDRs having amino acid sequences consisting of SEQ ID NOS: 19, 20, and



10resurfacing (EP 0 592 106; EP 0 519 596; Pathan E. A., 1991, Ml ecul ar

| mmunol ogy 28(4/5): 489-498; Studnicka G M et al., 1994, Protein

Engi neering, 7(6): 805-814; Roguska MA. et al,, 1994, PNAS, 91: 969-973),
chain shuffling (U S. Pat. No. 5,565,332), and identification of flexible
resi dues (POMYS2508/ 074381). Human anti bodi es can bePRHEEIBPSH Variety of
nmet hods known in the art including phage 1§d| spl ay nethods. See also U S
Pat. Nos. 4,444,887, 4,716,111, 5,545,806,  and 5, 814, 318; and international

patent appli cat bsddiRInt Sk @ |§|ﬁ@fhrr§e ML ERBACORSha g HENSEAB3, WO
98/ 24893, WD 98/ 16654, WD 96 gm %9?%337%2 and WO 91/10741 (said
ref erences i MEOFPEPRFEISHYE ? Q &P “&ntireties). 20The anti-CD38

anti bodi es of the pharmaceutical conbination of the present invention are

humani zed ant
apopt osi s, J&%@%@ %@8& &%gloqg Et\eear er%,ﬂi?e%@@érl hagﬁé%ﬁt?ﬁrrﬁén% é;céd ant i bodi es
of the i n\liantsegnem@omlabbésﬁﬁ |[P<NI3F 5&1@%%‘@30%8!9“@@?!@35'99 apepindsi s even

in the absenc&lﬁeqﬁéﬁc@%né?ﬁinb %f QEQW) N@”% Q8idinesd &an% RSing #hReeA preferred
enbodi ment of such a hunmanized anti body is a humani ze 8&&% %ﬁ% 6818,
n

386819, 3866%@@8@%@%8 6@"‘@@6’8@‘98%?‘?%8%‘?3 cgpsisiAg 8p? ?’F’agrrent
t hereof . 30Thzy, GRRsai®fight H%lﬁ&ﬁﬁﬂ:@mg Wé@ééhuer&&ﬁ@[b&s ha3&@sa0ino 386631, and
385E339 anti bodjes are i ﬁ ‘J%'-I(ﬂhﬁés and t heir nol ecul ar
structures hatf8UBEERCHIEATL? g‘bodl nment, this invention
provi des tumani zed anti bodi es or epi tope b| nd| ng fragrrent t her eof

df th
G oup condi St 10 ST oE t@a@R@'S%Qa%%@“’ea%b”a'éﬁg’“@%ei"ﬁﬁ%%“li 12,

3513, 14, 15, segeen@ron%'ng PHSEQ D N§Y B0 gnd atjepst ong "gﬁfschawé'avw angging 30,

31, 32, 33 34bid é’e’ﬁueﬁdéd:oﬁﬁstmb Rf SEQN® Ne: ﬁ@%aﬁjrﬁé@d} R conprilingtiiéezed ver si on
of 386613 is provid

| east one lig U‘E'HQFS\DR%%‘?’@ W'E%?%P%‘!écz’gace%}‘fg?%s 88135?%@@% gg@gn aeﬁt ?gl

conpl ementar i 33{ed@t£d fight cindn cegrising thves seryieatial GORabkdngaynencids repr esent ed
by SEQ I D NOS qﬂ]enc%s c&%ﬁjsttuﬁg 89%‘&)\/51@6%1@4 %gl S4ldeght chain conprises three
sequenti al corrp enentari eterm ning regions haV| ng am no aci d 5sequences
represented by SEQ I D NOS 4, 5, and 6. In another preferred enbodi nent, a

hurmani zed Vef?ﬁ&rﬁybﬂéor@ééﬁ%@s b@d@‘r@%h&@@bm\@hs@meomme%molmswne
heavy chain and at | east one wher ei n’ sai chalLn

conpri ses t hr & &GI8 Aae a@b%g%?”t@ﬁ?'ﬁ? hav_bget Q?Qﬂsﬁ‘?drﬁiq} BiEn h-éi?/‘? ng
ani no aci go sequieins eslidctdT @680t riveaity BOMabadals: VA] 20 810-2209, 9SAR Dl Jwveer ei n

said light chgj esthr equ i bys rmni na
regi ons havi n? 285?3@98%.%5‘%9&88@%@%97334‘2 e7n}q§%é %E%n}%bl\%qﬁ?e 11, and
12. In anot hePTH7e6%rneBTATHOUIreRpRttivel (drutrsaibeddn W&@O(SN46242385E19 is
provi ded, which conprises at | east one heavy chain and at |east one |ight
chai n, wherein sai d heavy chain conprises three sequenti al conplenentarlly

- det er ni ni ngThel§imdiTymeaizehantbern oasitsed hewiu eiRie & 3 efmeiettiBeYdEQ | D
NOS: 13, 34, é&ﬁmnﬂrﬁnal%@@e\mga@i\@d $rdinthohin@fan ﬁﬁraurfbgcdbtrm Thegod! bf ee

tial | tarity- dete
eduences. ropPUEELR by ales b Dreer 8ot B 4ot AR ePo it er r oa

enbodi nent , aniutimmantlbedy fee irdiodurctiod inBB8&H 6B Ban, svhitr meinth@ihg tdriud lantgempr i ses at
| east one heagmdl ﬁ%kﬂlt;ﬂé?% ggcf‘lilc(ﬁ?%thggﬁt obgh{unﬁlﬁﬁb@ nt%gl'é?'d?aﬁlﬂioglegeavy
chai n conpri ses ree’se ernen mning reglo

havi ng 20ami nedmm‘osmtr@m@@ hy@pheég@mn@és Wysgqqdmwnglsgve@b and 21,

and wher ek S@icfndidgditsuehnad FésGr@JHNg'a%@%[fR*"ér@ﬁiné EURBY hé’ﬂem the resurfacing
conpl enentarily-determ ning ql ons having am no acij %ﬁ?ﬁﬂ% ence repr esent ed

by SEQ ID Nostecbrplogzyse%ﬁaorgqn 1°A OQWBPH‘Q?F edsiliag. stajis a humani zed
version of 38/&Féndsk tbraﬂelrltﬁkeﬁbn @DR&brfﬁt@ﬁ‘pfarﬁlesdyatarlhmaségldnsm ksaviechai n
and at |east gne lLight _chain re| s three
sequential co K 8%‘%5 E Vnodé'{ %(F Sn| n S‘?é’g‘. %’ﬁ’g\f gdpafﬁr? %9@&50 ?sequences
represent ed binvSEe JubsthiGBy tl%qoﬂmmémwﬂﬂ@etermnmeloﬁ of, foapxpniplgy ltmeysai n
compri ses gk hr Eﬁnb%ﬁgH'r%‘%'h@hmagﬂgmbﬁ&%’abﬁa%fnté( gdeéee\wmgayzag%g #dh@Agedavi ng am no

aci d sequences represented %%r , . I n anot her
pref erred enbé@ﬁﬁﬁ%?”t'bad'ﬁ%ﬁ"ﬁ %&W@P@"Wt fr9iosg BB warablegponiber i ch
conprises at |east



300ne heavy chain and at |east one |light chain, wherein said heavy chain
conprises three sequential conplenentarity-determ ning regions having am no
aci d sequences represented by SEQ ID NOS: 31, 32, and 33, and wherein said
Iight chain conprises three sequential conplenentarity-determ ning regions
havi ng ani N 249¥188quences represented by SEQ | D NOS: PEHIBBB/OSFHRY 36. WD
2010/ 061359PCT/ M2009/ 055391 6 I n one enbodjnent, this invention provides
humani zed anti bodi es or fragnments thereof which conprise a Vi, having an

am no aci d sefsesrsehitany esteitiQm tcarRng(CDAL) AbiBECbIMINGSr eRBusvety 72. I n a
preferred enbodi m&*ntIz a héirrmi zed igﬁglg .ant i Bgﬁ%l% .?rdovi dtecéﬁwi ch
conprises a VI"MBGCAGESRANARY N3N Pe JEaesn Y By 81D NO 66.
I n anot her pretiesivagfrenfaodammaltotheathanrenureed 3831331 anti body is provi ded
whi ch conprises a VH having an am no acid sequence represented by SEQ I D
NO 72. In another enbodi ment, this invention provides humani zed anti bodies
or fragnerfts Qci¢pgsent mthash i dripiepyiacing vl amikodieg aah oAt metheds far sequence
selected fr 0%5%@&%ﬂo§nk§ﬁ@ Ao &R wihih a BifferefhosBié dilosédinypr ef erred

enmbodi nent, a humani zed 385819 anti body is g\r_ovi deg Whlg%h cogor.' ses a %i _
havi ng an ani PECHAF3SE4LHicd 1t ATERMNEFBIFREAD iFaaie VP el s B eE®%2 and
64. | n anot heganpegfutranieed edmpgiarentof othehigtiguze thcB8bd TXR-gmfting ER/0i S

provi ded which,.c (S [ i a i osen from
Pheor oup of - SEdOTEVRERBE tha T e ot E AT Rl AR BaREne o0t he
385813, 38581HESyriBESHSA 9 59388EEEY) SWESS8BAdlandn - JESSUYeaurimodh@edihas been
shown to be pfeﬁ&/sfub?%a%gf SRAMRRA 80ROy 3foaneRRYd e,ﬁgm‘e%ﬁng'c,l?wy;,tsosllgaa;

preparation, physical properties and beneficial pharnmacol ogica
20pr operti es Re@iskdM Anebalddd¥4: FHAS: 91 S0 Boodrtersding (WS ERL Ne- i ncor por at ed
Ey ref gr ence $!S65?$3r’12),iddﬂ|diidegti@@ﬁd%rf(ﬂmyxib@%sﬁfd_ uas tBQT/lUMOGQ)ﬁmﬂ)lggﬁlna‘nor t [) eating

unman bei ngs, whi epen actors.distinctive to the subject to be
treated, are %V\{gﬁ@%%caf%gdﬂad% hIRY Ogﬁﬁﬁ’ﬁ?ss Ed %F’gﬁ"wug}ngj@g?%en 1 and
150 ny/ kg1adndisplsit eetbdds. Bee alse b Flay No2 HIAASBSI7 e 7 |, i, ho45.86@5,@nd cyt ar abi ne
or araC (bran ’ iy i : i , i

( gs?@é‘%y Fﬁef ﬂ@&éu@%%%%/@aaﬁgkcﬁﬁ%d @i.g&gelh himBgE Mo oaiaee4s, wo

(1f 3- ar abi nof Uranosyl cyt osI ne p @sg converted into

cyt osi ne ar abPHeRA3EWVEOrIBHEEH YR FRABE04. W 2H342RaOIEIIIE3MeeH Whe cel |
cycle is in tog174RhasEroftertboRebpoicd DY arereRadinttharr dhtivtigd)ng cel I's, whi ch
require DNA replication for mtosis, are therefore nost affected.

Cytarabi ne also inhibits both DNA and RNA 30poi ynerases and nucl eoti de

r educt ase2@nzymesntineEiiedhtibedieIMnesphatri@sutical Enttinatibn bigthé preserpiirdkenytion

deam nated in_the body into.the in iV cld i j refore is
often given b?/re@(gﬂ‘tap'ﬁ%%%@ﬁ)??{?sr\gr\y%hn%gégq'zﬁef%gslﬁoéﬁ.d kﬂ'ed@@%'}ég’é%gl g%‘@?’he

i nvention is ADpRaanteClet!n edlrtheoampbsiimensrihe bupanizadragtigdiegof theAv@nB®unt i body
i n combi nati ofeWiabhidbs KifRshid SR 8Rist-apshtBGSetditn B lb¥drc¥ oPbtrdritcdhs oduct s
depends on the doses used, it Is thus possible to use | ower doses and to

i ncrease the OrstRERIdFrYSH QfKiNES-decr easi ng the toxicity phenomena. The

i nproved efficacy of a conbination according to the invention may be

denonstrated by determ natio f the therapeutic .synergy. i nation
mani f est's the?é’begﬂfqd(r:e"%tﬂfﬁﬁe@gc’fiosf‘di‘?%F'ga[i?'ﬁee%)aéﬁé?f@i'%éﬁwg&s{ﬁ eafé%ﬂ?,to the best
agent of the 883RM3, B8IBN9aBEBBS0a389B3Y, oreB8BRBMtibbey, at @demliopebodingt 5its

hi ghest dose whep toxicity cannot be reached in the animal species.
This effi cacyﬁ%@/&gteh qugnti fied, for exanple, by the loon) cell kill, which
is determ ned according to the follow ngformula: 10logu cell ki = T-C

(days) 13. 3@x The CDRWA} B 33sB1LC38SHIESETR D, BESBI0VUSTLBI o IBIBBD AMtiboafesCh i s
the nmedian tine in da

) s for the nprs of the treated, group . .(T nd .t he
tunmors of thear(,edﬁ’ﬁ'}t'g?dy@’r'mﬁ?"'(‘@:)a”é Eu?elr glagular gFUé? £ Hg‘ﬂ' Q)g?'f(itga'( Y9 'for
exanpl e), andoné émb&imesahis nvehtntprevies Muchayise hareideded arepldgeReEndim) une of
the tunor to ubl e in the trol i : Cancer,
40: 2660-26809§%€ﬁfr}erﬁ9& rmeSfig By Ogﬁ’o‘[aglaé?Rgan@ ra%"ﬁﬁé st "@Ie?r%ent, Part B,
Met hods in Candestediere drecgioupicpnsigingof SRMP Y6k, 1. Achdehibe 7 M 85 80. [1hc12,
(1979)]. Aspregugt 15 S, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,

and 36. In a preferred embodiment, a humanized version of 38SB13 is provided, which



considered to be active if log io cell kill is greater than or equal to
0.7. A product is considered to be very active if logmcell kill is greater
than 2.8. 20 The conbi nation, in which each of the constituents will be
present at a dose generally not exceeding its maxi numtol erated dose, wl|
mani f est t &I UpYUEIR synergy when the |ogiocel | kill iBCHFRHPEFSPhan the
val ue of the logio cell kill of the best constituent when it is

adm ni stered al one and used at its maxi numtol erated dose or at Its highest

dose 25t est ethomphsssalt fdas@amy h@évytdhamcaaa‘at |@§étbﬁ@sgr@6h§rolwhdre‘.mwrseawy be
determ ned ex%grl ment al | i mal s subj ected

to the experi Wtcomﬁg??ér"g{fa? §e‘1’r'ieﬁt@' C%?‘ge@ﬂg%rﬂa Q%S%"d%‘ S}/re&o&? A9DiM8Peral 1y
with 30 to 6Gchtiseqliermet eprasefitedbyBBQ IDNCEaY, 2).and Bearanwhesdis sdie Bght nigait unor s

are random Zerrenﬂ) geesd(h ﬂ.féh{l?l %&H@hméht@‘ﬁé'&s{e%. lng%ﬁms%b’\m erhﬁg ahg the

various treat s an unors_have
reached a %r expauencas f?@tﬁsgﬁ@@bhﬁﬁ@w@@ﬁ #i %@nd §epeneinprgprefarrehempgdiyaens

tunor, and t r@htﬁ‘ﬁ‘éﬁ%b@e%foﬁ oPIEISIBY ﬁ@w@é’@%wﬂ%bﬁmprﬂég afliehdt®he Rba\gtham!
groups are wei ghed r eat ment until the maxi num wei ght | oss

urin
i s reached arffd ﬁﬁ%@dﬁ‘é%ghtﬁﬂ?m g‘Wﬁr‘ij‘?ﬁa'ﬁ’ B‘EEW«SP?” ﬁ%{Eprﬁ{?ﬁﬁV‘?ee%?q“W@ groups are
t hen wei ghed @npRn@ntdrit-dsterminiakgitimng hdvingeimnatiddequiéreet rdpadsentétieyt unor s

are neasured e end tine, 5
until the tun%’?‘sﬁ%ggﬁeﬁ%‘?% ﬁ%{‘ih d'lggto‘?‘%ﬁ‘ ‘{2’%1"” %%reg%%@lengges (i f
thi s occut® beimptendankeityt-dateminiraaredess Izavgxp amfiireacithiequénsea representedpyi ed

| medi atel y agfgip ﬁgfsh%]aﬁl é’r}(]jolthéﬁiﬁfﬁ%?ﬁer preferred BRbSIFEAUSREm&FiddWeksYon S

determ ned i n accordance wt erent paraneters 10recorded. Results

obt ai ned wi t Of@8FBIhiaPrayisedorhie coameses afirastsnedieans Heind @t lkeskangilishtopt i nal
doses are i ndér@\ﬁht ﬁﬁer’@ﬁrs@ldﬂﬁ@l?y (ﬂﬁln@éﬁfﬂiﬁéﬁahre65&i@nw esapememty@pt i on al so

| ates, th t t nt ai_nj ,
Combi nat i ons. SREBIINHEIPE LHES R AT LHAUTHE® CBREPT COSKCEoIP NET o e
conbi nat i th asrel 1Soambsledeingyid lightatiam norsprisee thrad saglérdiabaugligmentarity-
i-simult tigme; 20
ast o obt ai n {RgTiang AERRL gk Rl s e e e o B s e T e 1 or
each admi ni st?@t’i%h\ anethgaprgfermgd iem§0djmre@tt@ bW?W‘%ﬁﬁvérﬁ'%mfﬁsﬁ%ﬁﬂ 'ﬁPéocvld&tjl on to

a conti nuous RPREL sshhPRes Adeddt bSttaly cﬁéﬂi’aﬂd@ld&@fcﬁ@ﬁ@ﬁt dhElnt\bK?erﬁﬁ%&@nt
i nvention, the conmbinations are not 25excl| usi velgl d ta those which

are obtai ned BRAVARALT eaNPrises Brgeenwnlighcomplemegizd t W’t"g‘g "BIUPAINE9t 0 t hose
whi ch permot aniaeaaﬂ aé@eaekm reprst;erraéd HEEQMD ROSCH) 2bcansi2Tubridamenes said spaced
out over a pef he, GoMmasit C ention
are prefer abl \ hg%] no%onfpng?ls th\%lsgﬂu can §mp%81a§taﬁ§ dg{eg'l{’@g]g ) '(ge%& aMﬂé

However, thesamipoapdsequeonss repigsentedrBEQ §1 NO8H2% 1281 ang, 24sin1tﬁ@elhaheousl y or

intraperit Onegje%e)’reb @mi)@(ﬁmgﬁtsg h%arhl%ax)eh?cﬁl%f@@9319!“@&&@%5 i @Scombiges
conpositions sﬁ)ar ental admnistration are generally pharmaceutically

accept abl e, s@ldeast eneshaayy Pféﬁ'fba’tf’ratmbﬁﬁé'ﬂﬁ?@akﬂh‘{vwe'ﬁﬁ?d6‘6?ch§%‘?§!"| y be
prepared as rgsinriseslthade §ea@erﬁ5|tdoﬁ%le@”fentaﬁ@rde@?mlrﬁﬁg&eglbmﬁvmbIaﬁfhd)émd

| ut bl I I
o1 esams ofTBHHTERFSaEY SRS S o SePabee Shgunre <& BB such o
et hyI ol eat e omyprises tlnmdaeqEFMabctoerpidneanmqtyesmwmstmglomfshaymg apomsasd of a
solution of t B&gqﬁreéeﬂte\ﬁ%&%@(? Wg‘%’;‘%jsanﬁgb Yh 'aﬁ&ﬁelag{r&eﬁéﬂ tabl e for

i ntravenous a Istration ropriately adjusted and
the sol ution B@bm@ntl%b@r@?ﬂ'@d VEESioneX% & @'&P@M'dad émhl‘q“l(@mé’ﬁ%esaﬁﬁ?@ﬁtt of

sodi um chberi ges mavgkm@% at T8t éfet"@ﬁt' dhbz]a\kmérem@aw HeBvyCahalni RfhpRAsks tde
heating or by any other neans does not  adversel %?Igffect t he

composi ti on. ff?f’é’eﬁttﬁlrﬁ‘?'?r%l?mgﬁ%”%ﬁ?te@“%%g fegioas PRENG YPRP 8P FEBISAETHes or the
form of an asspedsahte®by BEQNDNDS: i3er X, asd 83, aho dexdein sa&l light ¢halnyetripyisesne
glycols. three sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 34, 35, and 36.

35



10The conmpositions for oral, subcutaneous or intraperitoneal adm nistration
are preferably aqueous suspensions or solutions. In the conbinations
according to the invention, the application of the constituents of which
may be sinultaneous, separate or spaced out over a period of tinme, it is 15
especi al | ywwaﬁeous for the anount of humani zed anPGUMBRHSO05HYY body to
represent from10 to 90 % by wei ght of the,conbination, it being possible
for this content to vary in accordance with the nature of the associated

substance, thgod &hbRfiNers AHE iHveRRE pHWeQﬂﬁrHérﬁzé@ffanilﬂﬁilééébﬂﬁﬁ mérds Berdof eat ed.
20The conbi nati ons accordl %?to t he invention ar @QEC'tﬁ Y, ﬁg%’% in the
treat ment of SPRPIEEP K NHING AN RIUPRAG! %?%8“9‘?959%6 TP 8 ) the
fol | ow ng: CaD(NOBmBLSmmml |ad preder edG@nibo tieent, emumgnizetgsasme aofibadhés bl adder,
preast, col of) e%%%ﬂdcon%ﬁﬁ ARG En il 1R schlerh T%dré&qted%g%rsb

pancreas, st cervix I nc mous cel |

car ci noma 5 H@rNﬁh@@pimae@ther wﬁm%emboﬂmm@anizﬁéég@% mbWﬁng 25mul tiple
nyel orna, | eyfSrad withtofpfdtd aCWr%Hng ah%%ﬁ%@deﬁuér&% réﬁt‘é%hfé’d(iﬁ/ Jdeeykem a,
acute and chroni c | ynphobl asti eukem a, B-cell Tynphoma, T-cell |ynphoma,
non- Hodgki n IPYW5H8ma (e.g. Burkitt's |ynphona) ; hematopoietic tunors of
nmyel oi d | i neage, including acute and chroni c nyel ogenous (nyeloid or

I ti | euk el | euk h I
ot i, | net JaPRGR R sBPeb i MAGURT skl SRR rirtRe by B s Y tror
of the cetit r aheraofovhisbrdopipdsead Vinkeavirgues asyist aid sdonenagdielegted §omabs oronm of
neur obl ast omege 9|4 QBB 6284, GHCONE: Wapefewad e%B&heﬁt’EQﬂﬂrﬁanuié&l‘-‘ds‘e‘%é‘g

mel anonmm, teratocarcinorna, xeroderma g gment osum  ker at oacant hor na, and
seni noma, andngberyris prarged ¥higeeonsisesea Hekaing AReEnInhaGh NI OFan

expressed. Theyn ReQrdiionBFQUSAIOH: 65 ahd b4. ee.abmdmgerlpwfdemaﬁohmherr? and
enNts as .an

35cancers resi stant e nti cancer, a

ant i bodi es hdwa&'zﬁﬁ%g%@r?é@h%%'%ﬂ%ﬂa ‘g‘ﬁ?'ab?f’mp”f%s %P{u@av'”tgrﬁé‘ q”HV/%?ﬁ? on aI o)
enconpassts tdequerse chbsehlremaboyeups ohti@id NOSs68 ard The manuf acture of a
medi canent for the treatnment of cancer. 5 Exanple: In this exanple, the

ef fecti veness of an anti-CD38 anti body/cytarabi ne conbi nati on of the

i nventi on forEachebtheduoaniaed vemsignstdl 81e 3888 18S¥6R$8.3EBBHL.i38SE3U 38SBYhe

sel ect ed t unog, ERABkY WRDodied ﬁ@é%h%ﬂév@fbio%eméﬁ%ﬂlaﬂ_y é‘(ﬁllahtaé&iﬂ%%s laphobl ast i c

| eukem a (1-ALL) cell line, DND-41, inplanted in SCl D u38SE319
was f or mul at edNtiFancerraephathe Rsereralion pypirRl pr%?f“ﬁ%ﬁ‘ﬂd ?%‘?f'c'%lr?aarWQQOQ'FEBSS[ 319
was aflm nest e;sre,gieme@,ttnew@rrawaésysnm migbcszdc%/oamz RAicR % iaddrsdrated bypr

15i npl ant ati on abi eriv

sl owrel ease 82%‘?’}??%‘??%'” 't%e"t'ﬁé/%aée@era ?%Osﬁgp aef8§t}’ea'i ggk"?ﬁg Otg%r}ﬂ?bl 1 %
pol ys, or bat e 8fich &dedt wafagtors distmcivago mr&lhlestttebetl‘e@atb@[ﬂ berwers] 9ndo‘rf>OFIays

16, 21, 24, Zr%%ﬁ%# mfs’te'?w orhw g@%&hqgnd 15 Fﬁaﬁig%@ﬁh'ﬁsrtéed%tré\r&o er | ment

are reported i oubling tine days. 25The follow ng
end poi nts have been used * Toxicity was declared at dosages inducing |a

gO % b;)dy%y\ei g bsul.éné;rﬁbu%smﬂecb%cgltét&md%amc Hrahd hmrAreéyﬁlgwafsyanwas det er mi ned
eval uati n r 0]
leys)] 30(T E@E'm%ﬁ?g"'for?egeﬂb@ &F?bﬂ%ﬁﬁ ’%PY'M%S ’leﬁyb&/{‘aéab'?ﬁ 'c?éa‘%"ﬂy P%I‘S{S%ﬁ ‘J;EE? g and

C the nedi an ¢ytdm1e(a2£)|r9>sdayrmhosﬂhos¢tate; enich dbmagesecDN A wherathl ceheycldsin si ze;
tunor-free su C ltﬂﬁg | - abul at ed
separately). Saonta g? %R@Pg%c‘lff i Vi %6’3‘5@ {jj‘te}gﬁg cgl% @HkﬁquHPéDﬁlﬂqfﬁ{r‘%oho 7, and
t he treat ment fonaosis erethergford rghast;ﬁffa@t:d Vytaragting aigp iplibits b@ith PNA agd RNA

30 polymerases and nucleotide reductase enzymes needed for DNA synthesis.

Cytarabine is rapidly deaminated in the body into the inactive uracil derivative and

therefore is often given by continuous intravenous infusion.

One aspect of the invention is a pharmaceutical composition comprising an anti-CD38
35 antibody in combination with at least cytarabine. Since the activity of the products
depends on the doses used, it is thus possible to use lower doses and to increase the



Tunmor Free Survivors (TES): correspond to conpl ete regression bel ow the
limt of palpation (63 rig) for the entire duration of the study (>100 days
post last treatment). c/i Therapeutic Synergi sm a conbi nation has
therapeutic synergismif it is nore active than the best single agent of
the study WMW$2044/06184st | |og cell kill). Toxicity for Pal’HB'RO&3H al one was
observed at a dose of 96.3 ng/kg/injecti on, with 6 drug-rel ated deat hs out
of 6 mce treated. The hi ghest nontoxic dose (HNTD) for Pal ma Ara-C was

58. 0 ng/ kgl i nctifity QrAé dbdibReigase GR8iE) shedsderfd. B4 ikthroved BEich.ddar ri gi kci tinj
dose 10was foun%ﬁto be hi hl% active V\nt%a Iogll C ot el l Kill t'015f't4 and 3/6
TES on day 168MPrREoTRAsa g e Hedrversiondnavmg IEmprF etf?yOQeéTrqiq?JI%%? & dose i z
144. 0 ng/ kg) tierapealtis eyrfeagynd combihetidningdlifystathierapeutini syhergy if o @i therepdutickliyl | of

4. 3. The | ones : Lini t " ' |
kill. 15Regarsélf)%rg)%ﬁou@%gé%@,geﬁtmgrS %@kg%@v\% ?"%‘f’@@? %E?Q%‘?It&gbgﬁtg of 40
my/ kg/ i nj .5 Ndtsthiplieeti doge (ggisd ather taxistly cammplte reagheddn R gnigiaheR$cie§- t he | ack of
cross-reactivity of the antibody with nurine CD38. The loglo cell kill was
0.5, indicating that hu380B19 was not active under these conditions. 2()The
combi nati on ofMgRfliGasn MAY §e auapiifiers fos exppiR-gIYithe 'Oﬁﬁae'Hﬂ"ag’Elﬁﬂf e¥ey/ kgl i nj
was toxic, W ddlodingtsiberidbaingdorsh@rt hs out of 6 mice treated, i.e. very
simlar to what was observed with Pal m Ara-C al one at the sane dose. The
dose of 58.0 ng/kglinj of Palmb Ara-C with 40 ng/kglinj of 1iu385319 was
consi dereth to be the HNgcelRdhaimkablays)/3@d2xtThi s dose, 5 out of 6 mice stayed
TES until the end of the study (day 25160). The | ower dose of 36.0
mg/ kg/inj of Palnb Ara-C with 40 ngricgli n{' of hu38SB19 di splayed a | ogm
cell kill of igwhichrid Gyegraserys the temerrae s salay gvhichds Bemeriias teq i dRys or and no
Ih_FSh:‘ or tthe etﬂél;ta\dnﬁaﬁé t6f_ t?@ﬁ@atéﬁ ng@;b (T?aﬁd ?ue@rgér;aaﬁt_haadntm?agrﬁpﬁ@t@masm gder gdd
ighly active. antitupor activi 0 ogi el.l Ki was, recorde
for the | omes‘fre?)‘ggrg‘"@fj Vtaﬁg (t8 ieﬁ%ﬁ“%/'@narﬂqzh ’8@&%‘%{% t@‘éhmﬂ)" B8 NPEIIdO el |
kill for the taquoltmxiotthddseordd ddblenp tharan®! 30alatié.H. Bérbet ethludentdrat t he

i nat | , i ) o
cent of ¢ he o dBePoqsBRISR s N oS e TRRPO S hOPRiB. BERReS 10} T
A phar maceut i ip&lanessiisiserieh. df: THhYEWSY atly Aradelne PHRsEYNcs PE8EPI-icupdyst is

recogni zi ng CGl38idamRd tbe 2SI IdgY,lRll R isNPeatdRELrgaait6l0 aNA F&wd& id s capable
of killing a CD3 apoptosi s, anti bo | - medi at ed

8 cell by ( 1i bod -degengent ce
cytotoxicity YORSEEPd IRRIVEBATIVE ftagie 98 Sl odRR et Bxi city (CDO). 2. The
conbi natigm of daim1l, wherein said antibody is a humani zed anti body: The
conmbi nation of,_claim?2 wherein said anti i
conpl enent ar i f'ﬂ/e-%?gfbé'}a' nrii'nnvg‘]”%?ré%?cor?gwgvﬁorﬁ%ﬂgérﬁtsgﬁnmﬁ%brgg%éggaga%%r#égéég ected
from t he groupotestesidoyitaqasmugEgeradidse, vill magifestithe@pe@ic synergy wien thg, 11,
12, 13, 14, 1 il i - it29, 30,
a1 32, 33 aRo o e e R e el
anti body conpisiad@inisigred algae anshised ahitsymeHaiH telprgtedidopeerst ith Aighest At chai n,
wherein sgsd faeagyy chain has an ami no acid sequence represented by SEQ ID
NO. 66 and said heavy chain conprises three sequenti al
conpl ementarity-determ ning regions having am no acid sequences represented
by SEQ | D NOSTheldficay of the dorihinatans ombdiddumors aag beidgtermiobdexperimsntalty iam no
acid sequencetha%ng%hg%%?ggmthe group of SEQ ID NOS: 62 and 64, and/or said
light chain conmprises thréeée sequential conplenentarity-determ ning regions
havi ng am no aci d sequences represented by SEQ ID NOS: 16, 17, and 18.

5. The combh nafhOfhiRkis SLiédR BroWes@bimedi gbrdrdily RREY aeRUBdUtFREUA grhstst one
heavy chain an east one |

d at le |9ht chai n, wher ei ra f@/d'héag%ﬂ .Chgi n has an
amino aci d sebipéRY WBNOe BN M BHGEHRPTRENEN 978 Oa e FYMARPERREATO R hai n
conpri ses t hr ge raepaesidibabeCoNpieide sivé byfodedctigraubjectgd toatgé eampubavi ng amni no
aci d sequences_r.epresente Y~SEQ I D . 7 wherein said
li ght chain hE%at%‘%”taﬁi“%8°”g@f%d°'§%’78?t}!é?{é‘%§f”§c heeﬁ‘?w%%ﬂ?%erea@(%ﬁg of SEQ ID
NOS: 68 and 7fredetraiioed sz after grgfiing.acteabmdingerpthe & of imoes ase eeanimals are
conpl ementari Ly 1,1l ' ' ] A GRIAHERr esent ed
by SEQ I Dgﬁloswsfg{%td%??yghgg—gg?mﬁswﬁ%@ﬁé'nd?g‘]n@%%gg@g%ﬁ%@?ig?:ﬁal F;e'ér e{,{ggni zi ng
CD38 and at | east cytarabine for the manufacture of a nedi canent for the
treatment of cancer, wherein said antibody is capable of killing a CD38+
cell by apoptosis, antibody-dependent cell-nediated cytotoxicity (ADCO),
and conpl enent - dependent cytotoxicity (CDC). 14 7. Use of a pharnmaceuti cal
conbi nation according to any one of clains 1 to 5 for the manufacture of a
medi canent for the treatnment of cancer,



8. The use of claim6 or claim7, wherein said antibody is a humani zed

anti body. 9. The use of claim8 wherein said anti body conprises one or nore
conpl ernentaritydeterm ning regi on having an am no acid sequence sel ected
fromthe group consisting of SEQID NCS: 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11,
12, 13, 14WOoB1006835917, 18, 19, 20, 21, 22, 23, 24, 25PCHB00H53%g 29 30,
31, 32, 33, 34, 35, 36 and 81. 10. The use,of claim9 wherein said anti body
conprises at |east one heavy chain and at ?east one light chain, wherein

sai d heavy chatinhdaaximlnmaidig? |RS isteShed BRE SubsefleAtRINVEIghtIY¥CcSER D NO 66
and/ or said heaweédchal n conprises thr?e]e se

enti al , .
conpl er nent ar9°Fy e ¥ HPIRSTIE HEgiVGaLe a’\‘fierPgl‘JVﬂﬁ? agestiyl bequdntiag ral
represented by SEQ ID NOS: 13, 81, and 15, and wherein said |light chain has

e 10 290 RS &S RERGIEN R Mo Blin il R outig 88, 64

and/or said |1 aln conprises three ) _ o
conpl enentdar i unyi-to¢ tamer raahesceppenyinately Aaverngtidig srimalcies (8 &t ragesdefore
represented bye R IS g)LGhe SlimaRfe Adbropkibd IMetisRlyQiteCé M dRalla Wher ei n

said anti body conprises at | east one heavy chain and at |east one |ight
chain, wherei%¥ai d heavy chain has an am no acid sequence represented by
SEQ ID NO 72 and/or said heavy chain conprises three sequenti al

conpl ementarity-determning reqgi ans,.havi ng am no..aci.gd s repr esent ed
by 50 1 b noaezstBer s HERRRR B B R SR BHERRES Lo mo
aci d sequhceesmli@tted fromthe group of SEQ ID NOS: 68 and 70, and/or said

I'ight chain conprises three sequential cornplenentarity-determning regions
havi ng am no acid sequences represented by SEQ ID NOS: 28, 29, and 30. 12.

A phar maceut i Resulizehiginerhyithoremiinatiens ¢hBH33SB 18 @) syiaraine uped ahgheir qpgms!

subst anti al | yyqass hehiRiidatdasedunBethswxhhplegef erence to any exanpl e thereof.

13. A use as clained in any one of clains 6 to 11, substantiafly as herein

described with reference to any exanpl e thereof.
pct i b2009055 3Bk sexint iDkQIEMNGDED tdl5dd, NESrefdrd O pBANGES utiBMENTPSSiKAGh20> ANTI TUMOR

COVBI NATI ONS ggw %I- 5 SPECI FI CALLY CD38 AND
CYTARABI NE <1350> @@bg‘&@g&@%&@@@ ;%&rﬁt In version 3.3 <210> 1
<211> 5 <212> PRT <213> Mus sp. <400> 1 Ser Tyr Ay Met Asn 5 <210> 2 <211>

17 <212> PRT figl3astilshtsSR-whihQcomblion b cBfBodddmdye ddminiétbled (f1u Pro
Thr Tyr Ala AS Asp Phe Lys 151015 Gy <210 3 <211> & <o1o> PRT =213> Mis

sp. <400> 3 A&ir@ul@nyo@ye swlasiwpneousl eparately, or spaced out over a period of time
20 so as to obtain the maximum efficacy of the combination; it being possible for each

administration to vary in its duration from a rapid administration to a continuous

perfusion.

As a result, for the purposes of the present invention, the combinations are not
25  exclusively limited to those which are obtained by physical association of the
constituents, but also to those which permit a separate administration, which can be

simultaneous or spaced out over a period of time.

The compositions according to the invention are preferably compositions which can be
30 administered parentally. However, these compositions may be administered orally,
subcutaneously or intraperitoneally in the case of localized regional therapies.

The compositions for parental administration are generally pharmaceutically acceptable,
sterile solutions or suspensions which may optionally be prepared as required at the

35 time of use. For the preparation of non-aqueous solutions or suspensions, natural
vegetable oils such as olive oil, sesame oil or liquid petroleum or injectable organic



15 <210> 4 <211> 15 :212> PRT <213> Mius sp.

Gu lle Tyr

Mus sp. <400> 5 Arg Ala Ser Asn Leu A u Ser 15 pcti b2009055391-seql
6 <211> 9 <212> PRT <213> Mus sp. <400> 6 Gn Gn Ile Asn Qu Asp Pro Phe

Thr 15 <210%0 2010461358 5 <212> PRT <213> Mus sp. <400> 7PAEH2&R{p53Nsn 15

<210> 8 <211> 17 <212> PRT <213> Mis sp. <400> 8

10

15

20

25

30

35

esters such as ethyl oleate may be used. The sterile aqueous solutions can consist of
a solution of the product in water. The aqueous solutions are suitable for intravenous
administration provided the pH is appropriately adjusted and the solution is made
isotonic, for example with a sufficient amount of sodium chloride or glucose. The
sterilization may be carried out by heating or by any other means which does not
adversely affect the composition. The combinations may also take the form of
liposomes or the form of an association with carriers as cyclodextrins or polyethylene
glycols.

The compositions for oral, subcutaneous or intraperitoneal administration are

preferably aqueous suspensions or solutions.

In the combinations according to the invention, the application of the constituents of
which may be simultaneous, separate or spaced out over a period of time, it is
especially advantageous for the amount of humanized anti-CD38 antibody to represent
from 10 to 90 % by weight of the combination, it being possible for this content to vary
in accordance with the nature of the associated substance, the efficacy sought and the

nature of the cancer to be treated.

The combinations according to the invention are especially useful in the treatment of
several types of cancers including (but not limited to) the following: carcinomas and
adenocarcinomas, including that of the bladder, breast, colon, head-and-neck, prostate,
kidney, liver, lung, ovary, pancreas, stomach, cervix, thyroid and skin, and including
squamous cell carcinoma ; hematopoietic tumors of lymphoid lineage, including
multiple myeloma, leukemia, acute and chronic lymphocytic (or lymphoid) leukemia,
acute and chronic lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma, non-
Hodgkin lymphoma (e.g. Burkitt's lymphoma) ; hematopoietic tumors of myeloid
lineage, including acute and chronic myelogenous (myeloid or myelocytic) leukemias,
and promyelocytic leukemia; tumors of mesenchymal origin, including fibrosarcoma,
osteosarcoma and rhabdomyosarcoma; tumors of the central and peripheral nervous
system, including astrocytoma, neuroblastoma, glioma, and schwannomas; and other
tumors, including melanoma, teratocarcinoma, xeroderma pigmentosum,
keratoacanthoma, and seminoma, and other cancers yet to be determined in which
CD38 is expressed. They are mainly useful for treating leukemia, lymphoma and
cancers resistant to the commonly used anticancer agents as anti-CD38 antibodies

have a unigue mechanism of action.

<400> 4 Arg Ala Ser Gu Ser Val

@y Asn Ay Phe Met Asn 151015 <210> <211> 7 <212> PRI' <213>

<210>



Trp Ile Asn Thr Tyr Thr Ay Qu Pro Thr Tyr Ala Asp Asp Phe Lys 151015
<210> 9 <211> 5 <212> PRT <213> Mus sp. <400> 9 Arg Ay Phe Val Tyr 15
<210> 10 <211> 15 <212> PRT <213> Mus sp. <400> 0 Arg Ala Ser A u Ser Val
Ala lle Tyr Ay M ser Phe Leu Lys 1510 <210> 11 <211> 7 <212> PRT <213>
mus sp. pMXQWXOGIFE5391-seql <400> 1 Arg Al a Ser ASh PelRPQ088P1 15 <210>
12 <211.> 9 <212> PRT <213> Mus sp. <400> 52 Gn dnlle Asn (flu AS Pro
Tyr Thr 15 <210> 13 <211> 5 <212> PRT <213J> Mius <400> 13 Asp Tyr Trp Met
Gn

Thus, the invention also encompasses the use of the above combinations for the

manufacture of a medicament for the treatment of cancer.

5 Example:

In this example, the effectiveness of an anti-CD38 antibody/cytarabine combination of
the invention for tumor growth inhibition was demonstrated in vivo.

10  The selected tumor model was a transplantable human T-cell acute lymphoblastic
leukemia (T-ALL) cell line, DND-41, implanted in SCID mice.

Hu38SB19 was formulated in phosphate buffer saline, without Ca* and Mg*, pH7.4.
Hu38SB19 was administered intravenously on days 18, 21, 24, 27 after tumor
15  implantation.

Palmo Ara-C, a cytarabine derivative suitable for slow-release administration in mice,
was formulated in 3 % ethanol, 1 % polysorbate 80, 96 % water, and was administered
subcutaneously on days 18, 21, 24, 27 after tumor implantation.

20

The results of the experiment are reported in Table 1.
Tumor doubling time = 3.4 days.

25 The following end points have been used:

e Toxicity was declared at dosages inducing = 20 % body weight loss or 2 10 % drug
death,

e Antitumor efficacy was determined by evaluating log10 cell kill = (T-C) / [3.32 x
(tumor doubling time in days)]

30 (T meaning the median time of the treated mice to reach 750 mg and C the
median time (26.9 days) of the control mice to reach the same size; tumor-free
survivors are excluded from these calculations and are tabulated separately). No
antitumor activity was declared for log cell kill < 0.7, and the treatment was
declared highly active for log cell kill = 2.8



15 <210> 14 <211> 17 <212> PRT <213> Mius sp. <400> 14 Thr Ile Tyr Pro Ay
Asp Ay Asp Thr Ay Tyr Ala G n Lys Phe Lys 151015 Ay <210> 15 <211> 11
<212> PRT <213> Mus sp. <400> 15 (fly Asp Tyr Tyr (fly Ser Asn Ser Leu Asp
Tyr 1510 <210> 16 <211> 11 <212> PRT <213> MuS sp. <400> 16 Lys Ala Ser Gn
AS val Ser Wnp014R613%9al Al a 1510 <210> 17 <211> 7 <212>PERiB20095/055391

pcti b2009055391-seql <213> Mus sp. <400> ﬂ Ser Ala ser Tyr Arg Tyr Ile 15
<210> 18 <211> 9 <212> PRT <213> Mus sp. 00> 18 Gn Gn H's Tyr ser Pro

Pro Tyr Thr 1, <31R3r A8e SAABrsITFS): correspond to complete regression below the limit of
palpation (63 mg) for the entire duration of the study (>100 days post last

treatment).
¢ Therapeutic Synergism: a combination has therapeutic synergism if it is more
5 active than the best single agent of the study (by at least 1 log cell kill).

Toxicity for Palmo Ara-C alone was observed at a dose of 96.3 mg/kg/injection, with 6
drug-related deaths out of 6 mice treated. The highest nontoxic dose (HNTD) for Palmo
Ara-C was 58.0 mg/kgl/inj (total injected dose = 232.0 mg/kg). The 58.0 mg/kg/inj dose

10  was found to be highly active with a logqo cell kill of 5.4 and 3/6 TFS on day 160. The
dose below of 36.0 mg/kg/inj (total injected dose = 144.0 mg/kg) was also found to be
highly active with a logyo cell kill of 4.3.The lowest dose of 22.3 mg/kg/inj was active
with a 2.0 logsq cell Kill.

15  Regarding hu38SB19, the product was well tolerated at a dose of 40 mg/kg/inj. No
toxicity was observed, which can be explained by the lack of cross-reactivity of the
antibody with murine CD38. The log, cell kill was 0.5, indicating that hu38DB19 was
not active under these conditions.

20  The combination of Palmo Ara-C at 96.3 mg/kg/inj and hu38SB19 at 40 mg/kg/inj was
toxic, with 5 drug-related deaths out of 6 mice treated, i.e. very similar to what was
observed with Palmo Ara-C alone at the same dose. The dose of 58.0 mg/kg/inj of
Palmo Ara-C with 40 mg/kg/inj of hu38SB19 was considered to be the HNTD.
Remarkably, at this dose, 5 out of 6 mice stayed TFS until the end of the study (day

25  160). The lower dose of 36.0 mg/kg/inj of Palmo Ara-C with 40 mg/kg/inj of hu38SB19
displayed a logyo cell kill of 8.1 and 3/6 TFS in comparison to a 4.3 log1o cell kill and no
TFS for the equitoxic dose of Palmo Ara-C alone and was thus considered highly
active. An antitumor activity of 2.7 logso cell kill was recorded for the lowest dose of the
combination (in comparison to 2.0 logyo cell kill for the equitoxic dose of Palmo Ara-C

30 alone. We conclude that the combination shows a therapeutic synergism in comparison
to the best single agent of the study, Palmo Ara-C.
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<210> 25 <211> 5 212> PRT 213> Mus sp. <400> 25 Ser Tyr Thr Leu Ser 15
<210> 26 <211> 17 <212> PRT <213> Mus sp. <400> 26 Thr Tie Ser Ile Ay Ay
Arg Tyr Thr Tyr Tyr Pro Asp Ser vai G3% 151015 Gy <210> 27 <211> S <212>
PRT <213> Mus sp. <400> 27 Asp Phe Asn Ay Tyr Ser Asp Phe 15 <210> 28
<211> 11 <212> PRT <213> Mus sp. <400> 28 Lys Ala Ser Gn Val val Gy Ser
Ala Val®dMs 1510 pcti b2009055391-seql <210> 29 <211> 7 <212> PRT <213>
MIls sp. <400> 29 Trp Ala Ser Thr Arg His Thr 15 <210> 30

1. A pharmaceutical combination comprising an antibody specifically recognizing CD38
and at least cytarabine, wherein said antibody is capable of killing a CD38" cell by
apoptosis, antibody-dependent cell-mediated cytotoxicity (ADCC), and complement-
dependent cytotoxicity (CDC).

2. The combination of claim 1, wherein said antibody is a humanized antibody.

8 The combination of claim 2 wherein said antibody comprises one or more
complementarity-determining region having an amino acid sequence selected from
the group consisting of SEQ ID NOS: 1, 2, 3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36 and
81.

4, The combination of claim 3 wherein said antibody comprises at least one heavy
chain and at least one light chain, wherein said heavy chain has an amino acid
sequence represented by SEQ ID NO: 66 and said heavy chain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 13, 81, and 15, and wherein said light chain has an
amino acid sequence selected from the group of SEQ ID NOS: 62 and 64, and/or
said light chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ ID NOS: 16, 17, and 18.

5. The combination of claim 3 wherein said antibody comprises at least one heavy
chain and at least one light chain, wherein said heavy chain has an amino acid
sequence represented by SEQ ID NO: 72 and/or said heavy chain comprises three
sequential complementarity-determining regions having amino acid sequences
represented by SEQ ID NOS: 25, 26, and 27, and wherein said light chain has an
amino acid sequence selected from the group of SEQ ID NOS: 68 and 70, and/or
said light chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ ID NOS: 28, 29, and 30.

6. Use of an antibody specifically recognizing CD38 and at least cytarabine for the
manufacture of a medicament for the treatment of cancer, wherein said antibody is
capable of killing a CD38" cell by apoptosis, antibody-dependent cell-mediated
cytotoxicity (ADCC), and complement-dependent cytotoxicity (CDC).



<211> 9 <212> PRT <213> Mus sp, <400> 30 Gn Gn Tyr Asn ser Tyr Pro Ty-
Thr 15 <210> 31 <211> 5 <212> PRT <213> Mus sp. <400> 31 Asn Phe Ay Met
His 5 <210> 32 <211> 17 <212> PRT <218 Mus sp. <400> 32 Tyr lle Arg Ser
Gy Ser Ay TI-if Ile Tyr Tyr Ser Asp Thr Val Lys 151015 Gy <210> 33 <211>

11 <212> PRI <213> Mus sp. <400> 33 Ser Tyr Tyr AS Phe Gy Ala Trp Phe Al a
Tyr 1570 <2Mss ofa phamaceytical sgpRingiign mﬁ%@@&ne@ elégn%htq_égor,gﬁed Ser Gn

ggzzalpR'? Y nfdHuff8ite boh nfildfcaRR@efop thedfddiRdMI@ancesegl 10 <210> 35 <211> 7

8. The use of claim 6 or claim 7, wherein said antibody is a humanized antibody.

9. The use of claim 8 wherein said antibody comprises one or more complementarity-
determining region having an amino acid sequence selected from the group
consisting of SEQ IDNOS: 1, 2, 3, 4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36 and 81.

10. The use of claim 9 wherein said antibody comprises at least one heavy chain and at
least one light chain, wherein said heavy chain has an amino acid sequence
represented by SEQ ID NO: 66 and/or said heavy chain comprises three sequential
complementarity-determining regions having amino acid sequences represented by
SEQ ID NOS: 13, 81, and 15, and wherein said light chain has an amino acid
sequence selected from the group of SEQ ID NOS: 62 and 64, and/or said light chain
comprises three sequential complementarity-determining regions having amino acid
sequences represented by SEQ ID NOS: 16, 17, and 18.

11. The use of claim 9 wherein said antibody comprises at least one heavy chain and at
least one light chain, wherein said heavy chain has an amino acid sequence
represented by SEQ ID NO: 72 and/or said heavy chain comprises three sequential
complementarity-determining regions having amino acid sequences represented by
SEQ ID NOS: 25, 26, and 27, and wherein said light chain has an amino acid
sequence selected from the group of SEQ ID NOS: 68 and 70, and/or said light chain
comprises three sequential complementarity-determining regions having amino acid
sequences represented by SEQ ID NOS: 28, 29, and 30.

12. A pharmaceutical combination as claimed in any one of claims 1 to 5, substantially as

herein described with reference to any example thereof.

13, A use as claimed in any one of claims 6 to 11, substantially as herein described with

reference to any example thereof.



<213> Mus sp, <400> 35 Ser Ala Ser Ser Arg Tyr Ser 15 <210> 36 <211> 9
<212> PRT <213> Mus sp. <400> 36 Gn Gn Tyr Asn Ser Tyr Pro Leu Thr 15
<210> 37 <211> 336 <212> DNA <213> Mis sp. <220> <221> CDS <222> (1)..(336)
<400> 37 aac att gtq ctg acc caa tct cca gct tct ttg gct qto tct ctt g g48

Asn
cag
Thr
atg
Trp
gca t
Asn
gag
Thr
t gt
Gn
aaa

Ile Val Leu Thr G n Ser u.ha val Ser Leu (Sly 151015
agg gcc acc ata tcc tggQLaﬁ t%fbogqéﬁlggas‘?lgt gtt gag att tat Gn Arg Ala

Ile Ser Cys Arg Ala Ser Gu Ser Val Gu Ile Tyr 202530 gac aat ggt ttt
xdd0t g§ANQRI -8¥RTédg aaa cca gga cag cca cccld4 Ay Asn (Sly Phe Met Mh
[<19§> Gl ok YoMBTATESNY BhPatRiRe WNQIgb':b‘}%ﬁzE%ééNlcztIﬁGCtC atc tat cgt
cc aa@p@@z&:xm vtcbamuoa:wmmcc 92 Lys Leu Leu Ile Tyr Arg Ala Ser
Leu G u Ser é Ile Pro Ala 50SS60 agg ttc agt ggc agt ggg tct aqg aca
t80actFREYB-4¢t att gat240 Arg Phe Ser Ay Ser Ay Ser Arg Thr G u Phe
LadoJhrgel | € Asp 65707580 cct gtg gag gct gat gat gtt gca acc tat tac
caa caa att aat288 Pro Val Gu Ala Asp Asp Val Ala Thr Tyr Tyr Cys Gn
I4180:As Pa88BU85veyadoyak-3cca ttc acg ttc g ¢ tcg g g aca aag ttg gaa ata
c&gl’)%QGIGIu Asp Pro Phe Thr Phe Gy Ser (fly Thr Lys Leu Gu Ile Lys Arg
<211> 5

<212> PRT
<213> Mus sp.

<400> 1

Ser Tyr Gly Met Asn
1 5

<210> 2
<211> 17
<212> PRT
<213> Mus sp.

<400> 2
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Igr Tyr Ala Asp Asp i?e Lys
1 5

Gly

<210> 3
<211> 5
<212> PRT
<213> Mus sp.

<400> 3
Arg Gly Phe Ala Tyr
1 5

<210> 4
<211> 15
<212> PRT
<213> Mus sp.

<400> 4

Arg Ala ser Glu Ser val Glu Ile Tyr Gly Asn Gly Phe Met Asn
1 5 10 15

<210> 5
<211> 7
<212> PRT
<213> Mus sp.

<400> 5

Page 1



100105110 <210> 38 <211> 112 <212> PRT <213> Mius sp. <400> 38 Asn Ile Val
Leu Thr G n Ser 15 pctib200905 539gl Pro Ala Ser Leu Ala Val Ser Leu Gy
1015 Gn Arg Ala Thr Ile Ser cys Arg Ala Ser Qu ser val Qu lle Tyr
202530 Ay Asn Gy Phe net Asn Trp Phe Gn Gn Lys Pro Gy Gn Pro Pro
354045 Lys Leu Leu Ile Tyr Ar _ Gu Ser Ay Ile Pro Ala
50556Q4A(10 Ebe aSerLdd ¥15eerd %c@e@&?gs hlrﬂ J(-efelrllu Phe Thr Leu Thr Ile Asp
657071530 Pro Val Gu Ala AS Asp val Ala Thr Tyr Tyr Cys Gn Gn Ile Asn
859095 <210> 39 <211> 336 <212> DNA <213> Mus sp. <220> <221> COS <222>
(1). 4§36) <400> 39 gac art gta clg act caa Asp Ile Val Leu Ittr Gn 15

<211> 9
<212> PRT
<213> Mus sp.

<400> 6

Gln GIn Ile Asn §1u Asp Pro phe Thr
1

<210> 7
<211> 5
<212> PRT
<213> Mus sp.

<400> 7

Asn Ser Gly Met Asn
1 5

<210> 8
<211> 17
<212> PRT
<213> Mus sp.

<400> 8

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Igr Tyr Ala Asp Asp i?e Lys
1 5

Gly

<210> 9
<211> 5
<212> PRT
<213> Mus sp.

<400> 9

Arg Gly Phe val Tyr
1 5

<210> 10
<211> 15
<212> PRT
<213> Mus sp.

<400> 10

Arg Ala Ser Glu Ser val Ala Ile Tyr Gly Asn Ser Phe Leu Lys
1 5 10 15

<210> 11
<211> 7
<212> PRT
<213> Mus sp.

Page 2



tct cca gct tct tty gct Ser Pro Ala Ser Leu Ala 10 ot9 tct Val Ser Leu G
y 15 g9c aat agt ttt ctg aaa Ay Asn Ser Phe Leu Lys 35 tyg ttc cag cag
aaa ccg Trp Phe Gn Gn Lys Pro 40 gga cau cca cccl44 Ay Gn Pro Pro 45
agg ttc agt Arg Phe Ser 65 g9c agt gyg Gy Ser Ay 70 gca tcc aac Al a Ser
Asn 55 tct g9g aca Ser @y Thr t u Gu Ser 60 gac ttc acc Asp
Phe Thpos511 pct%ﬁ)ogé?ﬂnﬁ séqe’f‘

Arg Ala Ser Asn Leu Glu Ser
1 5

<210> 12
<211> 9
<212> PRT
<213> Mus sp.

<400> 12

Gln GIn Ile Asn Glu Asp Pro Tyr Thr
1 5

<210> 13
<211> 5
<212> PRT
<213> Mus sp.

<400> 13

ésp Tyr Trp Met §1n

<210> 14
<211> 17
<212> PRT
<213> Mus sp.

<400> 14

Thr Ile Tyr Pro Gly Asp Gly Asp Thr Gly Tyr Ala Gln Lys Phe Lys
1 5 10 15
Gly

<210> 15
<211> 11
<212> PRT
<213> Mus sp.

<400> 15

Gly Asp Tyr Tyr Gly Ser Ash Ser Leu égp Tyr
1 5

<210> 16
<211> 11
<212> PRT
<213> Mus sp.

<400> 16

Lys Ala ser GIn Asp val Ser Thr val val Ala
ill 5 10

<210> 17
<211> 7
<212> PRT

Page 3



ggg atc cct gccl92 Ay Ile Pro Ala ctc acc att aat240 Leu Thr Ile Asn 80
cct gt9 gag gct gat gat gtt gca Pro vat Gu Ala Asp AS Val Ala 85 acc tat
tac tgt Thr Tyr Tyr Cys 90 caq caa att aat288 Gn Gn Ile Asn 95

pcti b2009055391- egl Clu AS Pro Tyr Thr Phe Gy Ely Ay Thr Lys Leu Gu lle
Lys Arg 100105110 <210> 40 <2 3 <213> Mus sp. <400> 40 Asp
Ile \4@&34_eMugl'Qrp Gn ser Pro A %Eb(]a%%g ]',’%F feng Ser Leu Gy 151015 Gn Arg
Ala Thr Ile Ser Cys Arg Ala ser Qu Ser Val Ala Ile Tyr 21)2530 Ay Asn Ser
Phe ké800:Lyd7Trp Phe Gn Gn Lys Pro Ay Gn Pro Pro 354045 Lys Leu Leu Ile

Tyr Ser Ay Ile Pro Ala 505560 Arg Phe Ser Gy Ser
dy §fe9 ’Qa Sé?‘e&yﬁsﬂgpﬁw %}g Leu Thr Ile M 65707580

<210> 18
<211> 9
<212> PRT
<213> Mus sp.

<400> 18

GIn GIn His Tyr Ser Pro Pro Tyr Thr
i 5

<210> 19
<211> 5
<212> PRT
<213> Mus sp.

<400> 19

Gly Ser Trp Met Asn
1 5

<210> 20
<211> 17
<212> PRT
<213> Mus sp.

<400> 20

Arg Ile Tyr Pro Gly Asp Gly Asp Ile Ile Tyr Asn Gly Asn Phe Arg
1 5 10 15
Asp

<210> 21
<211> 10
<212> PRT
<213> Mus sp.

<400> 21

Trp Gly Thr Phe Thr Pro Ser Phe Asp Tyr
1 5 10

<210> 22
<211> 11
<212> PRT
<213> Mus sp.

<400> 22
Lys Ala Ser GIn ésp val val Thr Ala val Ala
1

<210> 23
Page 4



Pro val Qu Ala Asp Asp Val Ala Tr Tyr Tyr Cys Gn Gn Ile Asn 859095 Gu
Asp Pro Tyr Thr Phe Ay Ay Ay Thr Lys Leu Gu Ile Lys Arg 100105110 <210>
41 <211> 324 <212> DNA <213> Mius sp. <220> <221> COS <222> (1)..(324) <400>
41 gac an gtg aty gcc cag tct cac aaa ttc atg tcc aca tca gt/ goa48 ASP lie
Val Met Ala Gn Ser H's Lys P r r Val Gdy 151015 gac agg gtc
agc abgijace tgc aag gcc agt c gtggooggg“ggtseggt gtt96 Asp Arg Val Ser Ile
Thr eys2LysrAla Ser G n Asp val Ser Thr Val 202530 yty gcc tgg tat caa cag
aaa ceéddygluedR-tct cct aaa cga ctg attl144 Val Ala Trp Tyr Gn Gn Lys Pro
Ay GuppSepsPro Lys Arg Leu Ile 354045 tac tcg gca tcc tat cgg tat an ciya
gtc cct gat cgc ttc act 93c192 Tyr Ser Ala Ser Tyr Arg Tyr Ile Gy Val Pro
AS ArsgrPla Jér His 509560 agt gga tct ggg acg gat ttc act ttc acc atc agc ayt
gtg dag gct240 Ser> Gy Ser Gy Thr Asp Phe Thr phe Thr Ile Ser Ser Val Gn
Ala Page 9 pctib2009055391-segl 65707580 gaa gac cty go gtt tat tac tgt
cag caaocapgtat agt cct ccg tac288 (flu Asp Leu Ala Val Tyr Tyr Cys Gn Gn
Hi s ilsSeP Pro Pro Tyr 859095 acg ttc gga ggg ggg acc aag ctg gaa ata an
cygB%ﬁjﬂ aﬁbesp('BIy Ay Ay Thr Lys Leu Gu Ile Lys Ara 100105

<400> 24

GIn GIn His Tyr Thr Thr Pro Thr Thr
il 5

<210> 25
<211> 5
<212> PRT
<213> Mus sp.

<400> 25

Ser Tyr Thr Leu Ser
1 5

<210> 26
<211> 17
<212> PRT
<213> Mus sp.

<400> 26
Thr Ile Ser Ile Gly Gly Arg Tyr Thr Tyr Tyr Pro Asp Ser val Glu
1 5 10 15

Gly

<210> 27
<211> 8
<212> PRT
<213> Mus sp.

<400> 27

Asp Phe Asn Gly Tyr Ser Asp Phe
1 5

<210> 28
<211> 11
<212> PRT
<213> Mus sp.

<400> 28

Lys Ala Ser Gln val val Gly Ser Ala val Ala
1 5 10

Page 5



<210> 42 <211> 108 <212> PRI <213> Mus sp. <400> 42 Asp Ile Val Met Ala Gn
Ser His Lys Phe Met Ser Thr Ser val Gy 151015 Asp Arg val Ser lie Thr Gs
Lys Ala Ser G n Asp val Ser Thr Val 202530 Val Ala Trp Tyr Gn Gn Lys Pro
(fly Gn Ser Pro Lys Arg Leu Ile 354045 Tyr Ser Ala Ser Tyr Arg Tyr lle Qy
Val Pro Asp Ara Phe Thr Gy 5 Cy Ihr Asp Phe Thr Phe Thr
Ile Ser Ser vai G n Ala 65707%3316%0%655@9 %Z\I a Val Tyr Tyr Cys G n Gn
H s kgrosbceoPro Pro Tyr 859095 Thr Phe (fIy (fly Gy Thr Lys Leu Qu lle
Lys AIZ 1>10®105 <210> 43 <211> 324 <212> DNA <213> Mus sp. <220> <221> CDS
<22255 "EB24) <400> 43 gac att gtg ato acc cag tct cac aaa ttc ttg tcc
aca tca ytt ggad8 AS Ile Val Met Thr Gn Ser His Lys Phe Leu Ser Thr Ser
Val («#D®> 139015 gac ayg gtc agt atc acc tgc aag gcc agt cag gat gtg gtt act
gct9 Val Ser Thr Cys Lys Ala Ser G n Asp Val Vval Thr Al a
2025 Gpgfﬁt %c SE} Ct T“ jﬁ cag aaa cca gga caa tct cca aaa cta ctg att144
Val a Trp Phe Gl n Gn Lys Pro dy Gn Ser Pro Lys Leu Leu Il e 354045 Page
10 p(ét:l(i)>b2g89055391-seql

<

<211> 9
<212> PRT
<213> Mus sp.

<400> 30

GIn GIn Tyr Asn Ser Tyr Pro Tyr Thr
i 5

<210> 31
<211> S
<212> PRT
<213> Mus sp.

<400> 31

Asn Phe Gly Met His
1 5

<210> 32
<211> 17
<212> PRT
<213> Mus sp.

<400> 32

Tyr Ile Arg Ser Gly Ser Gly Thr Ile Tyr Tyr Ser Asp Thr val Lys
1 5 10 15
Gly

<210> 33
<211> 11
<212> PRT
<213> Mus sp.

<400> 33

Ser Tyr Tyr Asp Ehe Gly Ala Trp Phe ﬁga Tyr
1

<210> 34
<211> 11
<212> PRT
<213> Mus sp.

<400> 34

Lys Ala Ser Gln Asn val Gly Thr Asn val Ala
Page 6



tat tcg gca tcc cac cgg tac act g a gtc cct gat cgc ttc act ggcl92 Tyr Ser
Ala Ser H's Arg Tyr Thr Gy val Pro Asp Arg Phe Thr Ay 505560 agt gga tct
ggg aca gat ttc act ttc acc atc atc agt gtg cag gct240 Ser AN Ser @y Thr
Asp Phe Thr rue Thr Ile Ile Ser Val Gn Ala 65707580 gaa gac ctg gca gtt

tat tac tgt caa caa cat tat a G u Asp La Ala Val Tyr Tyr
Cys @Gn Gn Hs Tyy Thr Thr P%%t%83§%8gg%g ttc gqt gga ggc acc aag ctg
gac ttc aga cgg324 Thr Phe Gy Gy Gy Thr Lys Leu Asp Phe Arg Arg 100105
<210>_44 < }1> 108 <212> PRT <213> Mus sp. <400> 44 Asp Ile Val Met Thr Gn
Ser gzioj_yé rue Leu Ser Thr Ser Val @y 151015 Asp Arg Val Ser lle Thr Cys
Lys AbaxSeprfd n Asp Val Val Thr Ala 202530 Val Ala Trp Phe G n Gn Lys Pro
Gy @2m3:semuPrap.Lys Leu Leu |i 354045 Tyr 5(7 Ala Ser His ArgThr Gy Val
Pro 2@0@93 he Thr Ay 55 Ser @y Ser Ay Thr Asp Phe Thr Phe Thr lie
lieSe al "G n Ala 65707580 G u Asp La Ala Val Tyr Tyr Cys Gn Gn H's Tyr
Thr Bek A0sdhrse858@9%ydtserPhe Ay Ay Ay Thr Lys Leu Asp Phe Arg Arc
1001035 <210> 45 <231> 324 <212> DNA <213> Mus sp. <220> <221> cos

<210> 36
<211> 9
<212> PRT
<213> Mus sp.

<400> 36

GIn GIn Tyr Asn Ser Tyr Pro Leu Thr
1 5

<210> 37
<211> 336
<212> DNA
<213> Mus sp.

<220>
<221> DS
<222> (1)..(336)

<400> 37

aac att gtg ctg acc caa tct cca gct tct ttg gct gtg tct ctt g?g 48
Asn Ile val Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Leu Gly

1

cag agg gcc acc ata tcc tgc aga gcc agt gaa agt gtt gag att tat 96
Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser val ggu Ile Tyr
20 25

ggc aat ggt ttt atg aac tgg ttc cag cag aaa cca g?a cag cca ccc 144
G?y Asn Gly Phe Met Asn Trp Phe GIn GIn Lys Pro gsy Gln Pro Pro
35 40

aaa ctc ctc atc tat cgt gca tcc aac cta gaa tct g?g atc cct gcc 192
Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu Glu 28r Gly Ile Pro Ala
50 55

agg ttc agt ggc agt g?g tct agg aca gag ttc acc ctc acc att gat 240
Arg Phe Ser G?y Ser Gly Ser Arg Thr Glu Phe Thr Leu Thr Ile Asp
65 70 75 80
cct gtg gag gct gat gat gtt gca acc tat tac tgt caa caa att aat 288
Pro val Glu Ala Asp Asp val Ala Thr g%r Tyr Cys GIn Gln s;e Asn

85

gag gat cca ttc acg ttc g?c tcg g?g aca aag ttg gaa ata aaa cgg 336
Glu Asp Pro Phe Thr Phe Gly Ser GOy Thr Lys Leu Glu ilg Lys Arg
100 105

<210> 38
<211> 112
<212> PRT
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<222> (1)..(324) <400> 45 gac act gtg atg acc cag tct cac aaa ttc ata tcc
aca tca gtt Asp Thr Val

10 15 gat:

Al a
€d9
acg
aag
Al a
ctg
ttc
Val

Met Thr
agg gtc agc atc Asp Arg Val

G n Ser

H's Lys Phe Ile Ser Thr
Ser

Ser Val

15

Ile 20 gta gcc tgg tat caa Val

Trp Tyr G n 35 tac tgg gca tcc acc Tyr Trp Ala Ser Thr 50 agt gga tct

aca Ser Ay Ser Ay Thr 6

tHe3ggaugagy.gqg Thr Phe G .
gcc agt tag gtt gtg ggt agt gct Thr Cys Lys Ala Ser G n val val

?

0

_ gat Qu Asp Leu Ala Asp 85
fg@y&%ﬁaﬁ%g 9eqﬂpct 1b2009055391-seql acc tgc

Gy Ser

2380> c4§ aaa cca ggg caa tct cct Gn Lys Pro Ay Gn Ser Pro 40 aaa cta

i g

y

e

y

Pro Asp Arg PheaqThr

G n Ser 80 aac agc tat ccg tat Asn Ser Tyr
GIn Arg Ala Thr Ile Ser Cys Arg gga Ser Glu Ser val Glu
20

Gly Asn Gly
35

Lys Leu Leu
50

Arg Phe Ser

65

Pro val Glu

Glu Asp Pro

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

<220>
<221>
<222>

<400>

gac
Asp
1

cag
GIn

oty

aaa
Lys

agg
Arg
65

cct
Pro

gag

att
Ile

agg
Arg

aat
Asn

ctc
Leu
50

ttc
Phe

gt
va

gat

39
336
DNA

Phe

Ile

Gly

Ala

Phe
100

Mus sp.

CDS
..

39
gta
val

gcc
Ala

agt
ser
35

ctc
Leu

agt
ser

gag
Glu

ccg

Met

Tyr

Ser

Asp

85

Thr

(336)

ctg
Leu

acc
Thr
20

ttt
Phe

atc
Ile

oty

gct
Ala

tac

acc
Thr

ata
Ile

ctg
Leu

tat
TYyr

agt
ser

gat
Asp
85

acg

Asn
Arg

Gly
70

Asp

Phe

caa
Gln

tcc
ser

aaa
Lys

cgt
Arg

999
&ty
70

gat

Asp

ttc

Trp

Ala
55

ser

val

Gly

tct
ser

tgc
Cys

tgg
Trp

gca
Ala
55

tct
Ser

gtt
val

g99a

Phe
40

Ser
Arg
Ala

ser

CCa
Pro

aga
Arg

ttc
Phe
40

tcc
Ser

oty

gca
Ala

999

GIn

Asn

Thr

Thr

gct
Ala

gcc
Ala
25

cag
Gln

aac
Asn

aca
Thr

acc
Thr

999

Gln

Leu

Glu

Tyr
90

Thr

tct
ser
10

agt
sSer

cag
GlIn

cta
Leu

gac
Asp

tat
Tyr
90

acc

Lys

Glu

Phe
75

Tyr

Lys

ttg
Leu

gag
Glu

aaa
Lys

gaa
Glu

ttc
Phe
75

tac
Tyr

aag

Page 8

Pro

ser
60

Thr

Cys

Leu

gct
Ala

agt
ser

ccyg
Pro

tct
ser
60

acc
Thr

tgt
cys

ctg

Gly
45

Gly
Leu
Gln

Glu

gt
va

gtt
val

4
45
&y

ctc
Leu

cag
Gln

gaa

Gln

Ile

Thr

GlIn

Ile
110

tct
ser

gct
Ala
30

cag
Gln

atc
Ile

acc
Thr

caa
GIn

ata

Tyr
Ile

Pro

Pro

Ile

Ile
95

Lys

cta
Leu
15

att
Ile

CCa
Pro

cct
Pro

att
Ile

att
Ile
95

daa

95
Tyr

Pro
Ala

Asp
80

Asn

Arg

oty

tat
Tyr

CcccC
Pro

gcc
Ala

aat
Asn
80

aat
Asnh

cgg

48

96

144

192

240

288

336

A b 43r 599AERGeACte A Rth Fa$ M Lap c@ga gtc cct gat cgc
Gy 60 agt amt gtg tag tct Ser Asn
Pro



<210> 46 <211> 108 <212> PRT <213> Mus <400> 46 Asp Thr Val Met Thr G n 15
Ser Hs Lys Phe Ile Ser Thr Ser Val Gdy 1015 Asp Arg Val Ser Ile Thr Cys
Lys Ala Ser Gn Val val Ay Ser Ala 202530 Val Ala Trp Tyr Gn Gn Lys Pro
Gy Gn Ser Pro Lys Leu Leu Ile 354045 Tyr Trp Ala Ser Thr An) His Thr Ay

Val Pro Asp Arg Phe Thr Qy 5%2&%@@ Sggﬁx_sgr‘ Gy Thr Asp Phe Thr Leu Thr
I le 80 ApnpMabyEhrSehe G9Y QA sCeal All@ AspLyyhréfhe Cys G n G n Tyr
Asn Ser Tyr Pra0dyr 859095 Thr Rife Gy Ay Ay ™0 Lys Leu u Ile Lys Arg
100105 <210> 47 <211> 324 <212> DNA <213> Mus sp. <22D> <221> CDS

pcti h30Q9038391ql <222> (1)..(324) <400> 47 gac an gtg atg acc cag tct caa
aaa tbgiatgiptcc aca tca gta ggad48 AS Ile Val net Thr Gn Ser Gn Lys Phe
met Sed2sThPrBer Val Ay 151015 gac agg gtc agc gqtc acc tgc aag gcc agt cag
aat gé3ygtivaciP-aat 96 Asp Arq Val Ser Val Thr Cys Lys Ala Ser G n Asn Val

Ay Thpohsho

Asp Ile val Leu Thr Gln Ser Pro Ala Ser Leu Ala val Ser Leu Gly
1 5 10 15

GIn Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser val é&a ITe Tyr
20 25

Gly Asn Ser Phe Leu Lys Trp Phe Gln GIn Lys Pro Gly Gln Pro Pro
35 40 45

Lys Lgu Leu Ile Tyr Arg Ala Ser Asn Leu Glu 2er Gly Ile Pro Ala
5 55 0

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn
65 70 75 80

Pro val Glu Ala Asp Asp val Ala Thr Tyr Tyr Cys Gln Gln gge Asn
85 90

Glu Asp Pro Tyr Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

<210> 41
<211> 324
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(324)

<400> 41

gac att gtg atg gcc cag tct cac aaa ttc atg tcc aca tca gtt gga 48
Asp Ile val Met Ala Gln Ser His Lys Phe Met Ser Thr Ser val Gly

1 5 10 15

gac agg gtc agc atc acc tgc aag gcc agt cag gat gtg agt act gtt 96
Asp Arg val ggr Ile Thr Ccys Lys Ala Ser GIn Asp val Ser Thr val
25 30

gtg gcc tgg tat caa cag aaa cca g?a caa tct cct aaa cga ctg att 144
val Ala grp Tyr Gln GIn Lys Pro Gly GIln Ser Pro Lys Arg Leu Ile
5 40 45

tac tcg gca tcc tat cgg tat att g?a gtc cct gat cgc ttc act g?c 192
Tyr Ser Ala Ser Tyr Arg Tyr Ile Gly val Pro %Sp Arg Phe Thr Gly
50 55

agt g?a tct g?g acg gat ttc act ttc acc atc agc agt gtg cag gct 240
ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser val Gln Ala
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202530 gtt gcc tgg tat caa cac aaa cca gga caa 'Lc( cct aaa ata atg attl44
val Ala Trp Tyr Gn Hs Lys Pro Gy Gn Ser Pro Lys Ile Met Ile 354045 tat

tcg gcg tcc tcc cqg tac agt gga gtc cct gat cgc ttc aca ggcl92 Tyr Ser Al a
Ser Ser Arg Tyr Ser Gy Val Pro AS Arg Phe Thr Ay SCb560 agt gga tct ggg

aca ctt ttc act ctc acc atc a t240 Ser Gy Ser Gy Thr Leu
Phe Egr Leu Thr Ile As;m M Val%%bﬁﬁztoggéy%ggg%fégo gaa gagottg gca ggg tat ttc
tgt ca_ A Zl1 tat aac agc tat cct ctc288 Gu Asp Leu Ala Gu Tyr Phe Cys G n

G n DR WSNCKeOCT\AttPEY [tay WHO0UE Ca @Ft?@ gt t%g taca aaf®tg gaa an
aaa égﬁfﬁ H?HA%%FE‘E; Predyt &% "%32@1?‘& %gﬁ'"ﬁr %T)&?g 1082105g<210> 48
<211> 108 <212> PRT <213> Mius sp. <400> 48 Asp Ile Val Met Thr Gn Ser Gn
Lys Rhke tmetg Q?Jh%igSmc Wap ol gaal 310BaASArg Val Ser Val Thr32dys Lys Al a
Ser @h AENGVAC ﬁa YTHR S 2(5’25% vaf WNSaA™p Tyr Gn His Lys Pro dy Gn
Ser Pro Lys 11é"et 11e 354045 r Ser Ala Ser Ser Arq Tyr Ser Gy Vai Pro
Asp Arg Phe Thr Ay SOB560 Ser Ay Ser Ay Thr LAWPhe Thr Leu Thr Ile Asn
Mh VaRl@G n4&er 65707580 G u Asp Leu Ala Gu Tyr Phe Cys A n G n Tyr M Ser

Tyr EI% 1’Le§2 59095 Thr Phe Ay Ser (fly Thr Lys Leu du Ile Lys Arg 100105
<210354% Mot 4p2009055391- seg

<400> 42

Asp Ile val Met Ala Gln Ser His Lys Phe Met Ser Thr Ser val Gly
1 5 10 15

Asp Arg val Ser Ile Thr Cys Lys Ala Ser GIn Asp val Sgr Thr val
20 25 3

val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Arg Leu Ile
35 40 45

Tyr Eer Ala Ser Tyr Arg Tyr Ile Gly val Pro Asp Arg Phe Thr Gly
0 55 60

ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser val Gln Ala
65 70 75 80

Glu Asp Leu Ala val Tyr Tyr Cys Gln Gln His Tyr Ser Pro Pro Tyr

85 20 95
Thr pPhe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105
<210> 43
<211> 324
<212> DNA

<213> Mus sp.

<220>
<221> CDS
<222> (1)..(324)

<400> 43

gac att gtg atg acc cag tct cac aaa ttc ttg tcc aca tca gtt g?a 48
Asp Ile val Met Thr GIn Ser His Lys Phe Leu Ser Thr Ser X?1 Gly

1 5 10

gac agg gtc agt atc acc tgc aag gcc agt cag gat gtg gtt act gct 96
Asp Arg val ger Ile Thr Cys Lys Ala Ser Gln Asp val val Thr Ala
0 25 30

gtt gcc tgg ttt caa cag aaa cca g?a caa tct cca aaa cta ctg att 144
val Ala Trp Phe Gln GIn Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
35 40 45
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<211> 342 <212> DNA <213> Mus sp. <220> <221> CDS <222> (1)..(342) ttg gtg
cag tct gga cct Leu Val Gn Ser Ay Pro 5 atc tcc tgc aag gct tct Ile Ser
Cys Lys Ala Ser 20 25 aac acc tac act gga gaa Asn Thr Tyr Thr Ay Qu 55
ttt glcc 'taéc tct ttg gaa PhegAIa Phe Ser Leu Qu 70 atc aac aac ctc aaa aat
gag lle n WMh Leu Lys Asn N aag cct a gag Gu Leu Lys
Lys Pro Ay Qu 10 15 ggg tat Lbacgiozgtgg&asggxa%%gt ac dy ng TﬂrgLeu Thr Se?/
Tyr 3@ttt eeg teggeaat ggd abc las Joap ghetcAbgaicggacdct adt got gat YBe ttt Pro
Thr Tyr ﬁgaﬂ%ﬁeAs“Phé'“%qyéd&‘rtﬁ y §at PA§cAsReAracdde Thr %EY Set' Ala Ser Thr
Al a Phe 80 gac acq gct dca tat ttc t gt p Thr Ala Thr Tyr Phe Cys 90 95
<210%g5(gg62&ét> g%é%cﬁZéi? tPRTack218> aM’JSatipat@‘ﬁQQR_;t?Oc@ actl e GmoLeu Val G n
Ser Gey *lyos&i Gl ethrLysp IPpe TroPi@ yhd 1] e51tE Sehva lvaln %*3 lle Ser Cys Lys
Ala $&r Ay Tyr Thr Lé&% Thr Ser Tyr 202530 Gy Met Asn®Frp val Lys Gn Al a

Pro %%%I{ %ﬁfg YckagttL¥se TaP MRt 304945 @ Yat Rt ld® fenathr Tyraggr Ay Gu

Pro ATAS1ASYr Rige cys Gln GIn His Tyr Thr Thr Pro Thr
85 920 95
acg ttc ggt gga g?c acc aag ctg gac ttc aga cgg 324
Thr phe Gly Gly Gly Thr Lys Leu Asp Phe Arg Arg
100 105
<210> 44
<211> 108
<212> PRT

<213> Mus sp.
<400> 44

Asp Ile val Met Thr Gln Ser His Lys Phe Leu Ser Thr Ser val Gly
1

Asp Arg val ser Ile Thr Cys Lys é1a ser Gln Asp val §81 Thr Ala
20 5

val Ala Trp Phe Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
35 40 45

Tyr SSr Ala Ser His Arg Tyr Thr Gly val Pro Agp Arg Phe Thr Gly
5 55 6

ser Gly Ser Gly Thr Asp Phe Thr pPhe Thr Ile Ile Ser val Gln Ala
65 70 75 80

Glu Asp Leu Ala val Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Thr
85 920 95

Thr Phe Gly Gly Gly Thr Lys Leu Asp Phe Arg Arg

<210> 45
<211> 324
<212> DNA
<213> Mus sp.

<220>

<221> (DS

<222> (1)..(0324)

<400> 45

gac act gtg atg acc cag tct cac aaa ttc ata tcc aca tca gtt g?a 48
ésp Thr val Met ghr Gln Ser His Lys ige Ile Sser Thr Ser Xg] Gly
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505560 Lys Gy Arg Phe Ala Phe Ser Leu A u Thr Ser Ala Ser 11w Al a Phe
65707580 Page 14 pcti b2009055391seql Leu G n Ile Asn Asn Leu Ly 85 sn Gu
Asp Thr Ala Thr Tyr Phe Cys 9095 Val Ary Arg Ay Phe Ala Tyr Trp Ay Gn
Gy Thr Leu Val Thr Val 100105110 Ser Al a <210> 51 <211> 342 <212> DNA

<213> Mus sp. <220> <221> COS <%2b%>§_ ! 13%). tct gga cct gag cty aag aag

. 00 5391-5

cCt QYR 0gSehol tcPia Gt da8lgldag yc%g_%ét@c y g ad01B: 220 g Tot gag

tat aep Argt vaicgepadet thr kys 1AlsaaBesedainTyal Vh esehaldAsn Ser 2530 cag

ggt cca gga aa@0g9t tta aag tgg2atg Gn Ala ProX@y Lys Ay Leu Lys Trp Met

4045 . 199 a1 & 38F ASCARGadUcal 9 €59 Rad | & Iog Tyr fhr Gy Gu

C cC a T

Pro G Shcatds oaF S én‘gmiga\fﬁﬁtg@ Ty Shors aié\smu%m, Phe 60 tig gaa acc

tct gcc agc3sct gect tat Leu4@u Thr Ser Ala 88r Ser Ala Tyr 7580 acg gct

aca tat ttc tat Thr Ala Thr Tyr Phe_ Cys 95 tct gsa Ser Al a
tac tgg gca tc ac act gga gtc-cct gat cgc C aca ggc

C acc cgg ¢C 192

Tyr Trp Ala Ser Thr Arg His Thr Gly val Pro Asp Arg Phe Thr Gly

50 55 60
agt g%a tct g?g aca gat ttc act ctc acc att agc aat gtg cag tct 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn val Gln Ser
65 70 75 80
gaa gac ttg gca gat tat ttc tgt cag caa tat aac agc tat ccg tac 288
Glu Asp Leu Ala Asp Tyr Phe Cys GIn GIn Tyr Asn Ser Tyr Pro Tyr

85 90 95
acg ttc g?a g?g g?g acc aag ctg gaa ata aaa cgg 324
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 46
<211> 108
<212> PRT
<213> Mus sp.
<400> 46

Asp Thr val Met Thr Gln Ser His Lys Phe Ile Ser Thr Ser val Gly
1 5 10 15

Asp Arg val Ser Ile Thr Cys Lys Ala Ser Gln val val Gly Ser Ala
20 25 30

val Ala Trp Tyr Gln Gln Lys Pro Gly Gin Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Trp Ala Ser Thr Arg His Thr Gly val Pro Asp Arg Phe Thr Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn val Gln Ser
65 70 75 80

Glu Asp Leu Ala Asp Tyr Phe Cys GIn GIn Tyr Asn Ser Tyr Sgo Tyr
85 90

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 47
<211> 324
<212> DNA
<213> Mus sp.

<220>
<221> CDS
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<210> 52 <211> 114 <212> PRT <213> Mus sp. <400> 52 Gn Ile Gn Leu Val 15

Gn
Gn
Au
Thr
Thr
Thr
Mus
Gn
gta
Pro

Ser Ay Pro Qu Leu Lys Lys Pro Ay Gu 1015 dy Mt Ash Trp Val Lys
Ala Pro Ay Lys dy Leu Lys Trp Met 354045 Trp Ile Wn Thr Tyr Thr Gy
Pro Thr Tyr Ala Asp Asp Phe 505560 Lys Gy Arg Phe Ala The. Ser Lew Gu

Ser Ala Ser Ser Ala Tyr 6 zgy@ggwgggb hle Ser M Leu Lys Ash G u Asp
AbaosThryrizphe Cys 85909% Ala Arg Arg qy Phe Val Tyr Trp Ay Gn Qy
Leu Val Thr Val 100105110 Ser Al a <210> 53 <211> 360 <212> DNA <213>

sf00%230> <221> CDS < 3 (369 t 9999ct Leu G
coCaY, LCf rraa  dda ¢ %E% %49 '&ag e gdct Leu G n
G R il o e BRI 27300 % g
daa cag agg ccg Trp Val Lys Gl r10Arg Pro 40 gcalﬁga cct yqg act Ala Arg
Gy Thr 15 acc ttt act gat tac Thr Phe Thr As Té/r
gac agg gtc agc gtc acc tgc aag gcc agt cag aat gt %P t aat 96
Asp Arg Va1 ggr val Thr Cys Lys gga Ser Gln Asn Va goy Thr Asn

gtt gcc tgg tat caa cac aaa cca g?a caa tcc cct aaa ata atg att 144
val Ala Trp Tyr Gln His Lys Pro Gly Gln Ser Pro Lys Ile Met Ile

35 40 45
tat tcg gcg tcc tcc cgg tac agt g%a gtc cct gat cgc ttc aca g?c 192
Tyr Ser Ala Ser Ser Arg Tyr Ser Gly val Pro Asp Arg Phe Thr Gly
50 55 60

agt g?a tct g?g aca ctt ttc act ctc acc atc aac aat gtg cag tct 240
ser Gly Ser Gly Thr Leu Phe Thr Leu Thr ITe Asn Asn val Gln ggr
65 70 75

gaa gac ttg gca gag tat ttc tgt cag caa tat aac agc tat cct ctc 288
Glu Asp Leu Ala Glu Tyr Phe Cys GIn Gln Tyr Asn Ser Tyr ggo Leu
85 90

acg ttc g?c tcg g%g aca aag ttg gaa ata aaa cgg 324
Thr Phe Gly igr Gly Thr Lys Leu Glu Ile Lys Arg
0 105

<210> 48
<211> 108
<212> PRT
<213> Mus sp.

<400> 48
Asp Ile val Met Thr GIn Ser GIn Lys Phe Met Ser Thr Ser val Gly
1 5 10 15

Asp Arg val SSr val Thr Cys Lys Ala Ser Gln Asn val ggy Thr Asn
2 25

val Ala Trp Tyr GIn His Lys Pro Gly Gln Ser Pro Lys Ile Met Ile
35 40 45

Tyr SSr Ala Ser Ser Arg Tyr Ser Gly val Pro Asp Arg Phe Thr Gly
5 55 60

Ser Gly Ser Gly Thr Leu Phe Thr Leu Thr Ile Asn Asn val GlIn Ser
65 70 75 80

Glu Asp Leu Ala Glu Tyr Phe Cys GIn GIn Tyr Asn Ser Tyr Pro Leu
85 20 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 49
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30 got ctg gag tgg at Ay Leu Qu Trp | 45 aaa tcc tcc aaa aca qtc tac
Lys Ser Ser Lys Thr Val Tyr 7580 tct gag gac tct gcg gtc tat tac tgt Ser
(flu Asp Ser Ala Val Tyr Tyr Cys 9095 aga gqg gat tac tac ggt Arg Gy Asp
Tyr Tyr Ay 100 pctib2009055391-seal gga acc tca gtc acc gtc tcc tca Ay
Thr Ser Val Thr Val Ser Ser 1é§%?%063é%§9 4. 5411> 120 <212> PRT <213> nus
Sp- <499> 34,Gn Val Gn Leo 5 Ala Gu Leu Ala Arg 10 Pro
Ay Hw2d5ponVal Lys Leu Ser Cys Lys Ala Ser Cly Tyr Thr Phe Thr Asp Tyr
20253@13r pMNBtSPG N Trp Val Lys Gn Arg Pro Ay An dy Leu (flu Trp Ile
354045 Gy Thr Ile Tyr Pro Gy Asp Ay Asp Thr Ay Tyr Ala G n Lys Phe
5055607bys (fly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Lys Thr Val Tyr
657074280 MebsHi s Leu Ser Ser Leu Ala Ser Gu Asp Ser Ala Val Tyr Tyr Cys
85909824t a (W g- @) Asp Tyr Tyr Ay Ser Asn Ser Leu AS Tyr Trp Ay Gn

<400> 49
cag atc cag ttg gtg cag tct g?a cct gag ctg aag aag cct g?a gag 48
Gln I1e GIn Leu Val Gln ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15
aca gtc aag atc tcc tgc aag gct tct g?g tat acc ctc aca agc tac 96
Thr val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Leu Thr Ser Tyr
20 25 30
g?a atg aac tgg gtg aag cag gct cca g?a aag g?t tta aag tgg atg 144
Gly Met Asn Trp Val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45
g?c tgg ata aac acc tac act g?a gaa cca aca tat gct gat gac ttt 192
Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe
50 55 60
aag g?a cgt ttt gcc ttc tct ttg gaa acc tct gcc agc act gcc ttt 240
Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Phe
65 70 75 80
ttg cag atc aac aac ctc aaa aat gag gac acg gct aca tat ttc tgt 288
Leu GIn Ile Asnh Ash Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
85 920 95
gta aga cgc g?g ttt gct tac tgg g?c caa g?g act ctg gtc act gtc 336
val Arg Arg Gly phe Ala Tyr Trp Gly Gln Gly Thr Leu val Thr val
100 105 110
tct gca 342
Ser Ala
<210> 50
<211> 114
<212> PRT
<213> Mus sp.
<400> 50

Gln ITe GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Thr val Lys §8e Ser Cys Lys Ala Ser Gly Tyr Thr Leu ghr Ser Tyr
25 0

Gly Met ésn Trp val Lys GIn Ala Pro Gly Lys Gly Leu Lys Trp Met
5 40 45

Gly ggp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe
55 60

Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Phe
65 70 75 80
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100105110 Gy Thr Ser Val Thr Val Ser Ser 115120 <210> 55 <211> 357 <212>
DNA <213> Mus sp. <220> <221> CDS <222> (1)..(357) cct gaa ctg gtg agg Pro
G u Leu Val Arg 10 tct gac tac gca ttc Ser Ay Tyr Ala Phe 25 cct goa cag
gat cta Pro Ay Gn Gy Leu 45 gat atc att tat aat Page 17 agg gac aag gtc

aca Arg Asp Lys val Thr 65 at _ Met G n Leu Ser Ser 85 tcg
aga Ser Arg Trp Gy Thr tgg g 5%2%20%@353%% %e%tq ctc aca gtc Thr Thr Leu Thr

Val 115 <ctg tct gca gac Leu Ser Ala Asp 70 ctg acc tct gtg Leu Thr S
ttt aey @Wegﬁmmﬂggnt g%u S¥p /serclu Asp THr ATa ThE Tyr phe cyd' 9 r Ser val

val Arg Arg Gly Phe Ala Tyr Trp Gly GIn Gly Thr Leu val Thr val
100 105 110

ser Ala

<210> 51
<211> 342
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(342)

<400> 51

cag atc cag ttg gtg cag tct g?a cct gag ctg aag aag cct g?a gag 48
GlIn ITe GIn Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gsy Glu

1 5 10 1

aca gtc aag atc tcc tgc aag gct tct g?g tat acc ttc aca aac tct 96
Thr val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr pPhe Thr Asn Ser
20 25 30

g?a atg aac tgg gtg aag cag gct cca g?a aag g?t tta aag tgg atg 144
Gly Met Asn Trp val Lys GIn Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

g?c tgg ata aac acc tac act g?a gag ccg aca tat gct gat gac ttc 192
Gly T6p I1e Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe
5 55 60

aag g?a cgg ttt gcc ttc tct ttg gaa acc tct gcc agc tct gcc tat 240
gys Gly Arg Phe Ala Phe ser Leu Glu Thr Ser Ala Ser Ser Ala g%r
5 70 75

ttg cag atc agt aac ctc aaa aat gag gac acg gct aca tat ttc tgt 288
Leu Gln Ile Ser ésn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
5 920 95

gca aga agg g?t ttt gtt tac tgg ggc caa g?g act ctg gta act gtc 336
Ala Arg Arg go% Phe val Tyr Trp Gly Gln Gly Thr Leu vig Thr val
105 1

tct gca 342
Ser Ala

<210> 52
<211> 114
<212> PRT
<213> Mus sp.

<400> 52

Gln Ile G1ln Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
1 5 10 15

Page 15



aac aca gcc tac Asn Thr Ala Tyr 80 gtc tat ttt tgt val
gac y Gn dy O
val Gn Leu Gn Gn Ser Ay Pro Gu Leu Val

Lys Ile Ser Cys Lys Thr ser Gy Tyr Ala Phe Ser Gy Ser 202530 Trp Met Asn
Lys Grl

Trp val

<210> 56 <211> 119 <212> PRT <213> Mis sp.

Arg Pro Gy
Pro Ay Asp Ay Asp lle lle T

SOy

Tyr Phe Cys 95 caa

<400> 56 G n

Arg Pro Ay Ala 151015 Ser Val

frp Ile 354045 Gy Arg lie Tyr
he 50 Arg Asp LS Vai Thr Leu

Ser Aha VAJpLYyI1seerSeyrs Agn Allhr sed alyyyr6Bhirvebe Ghn AssusS®er Ser Le Thr Ser
Val Asp Ser Al 30val Tyr Phe Cys2859095 Ser Arg BP% Qvy Thr Phe Thr Pro Ser

Phe Asp Tyr Trp Ay G n @y 100105110 Thr Thr

Leu Thr Val Ser

Ser 115 <210>

57 <21} Me354si<2 g ¥ aNA <213 a1MUSras ply 122051 y<2al > yeDEp<Be@> (1) .. (351)

pcti b20090935 seq|
aaa cc gga ygg48 Asp Val

<400> 57 gdc gtq aag ctqg gtf gag to:

Lys Leu vai

Gy Gy Frpl@ile AR Ot 8y @88
tat 96 Segp Leu Lys Leu sensCys

u Ala Sere@ y Phe Thr

ggg goa got tta gtg

Phe Ser

Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Ser Ala g%r
65 7

Leu GIn Ile Ser Asn

85

Ala Arg Arg Gly Phe
100

Ser

Ala

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

<220>
<221>
<222>

<400>
cag gtt cag
GIn val Gln

1

tca
Ser

tgg
Trp

Sty

aag
Lys
65

atg
Met

gca
Ala

gt
va

atg
Met

act
Thr
50

ety

cac
H1s

aga
Arg

53
360
DNA

MuUs sp.

CDS
..

53

aag
Lys

cag
Gln
35

att
Ile

aag
Lys

ctc
Leu

ety

(360)

ctc
Leu

ttg
Leu
20

tgg
Trp

tat
Tyr

gcc
Ala

agc
ser

gat
Asp
100

cag
Gln

tcc
Ser

gta
val

cct
Pro

aca
Thr

agt
Ser
85

tac
Tyr

75

Leu Lys Asn Glu Asp Thr Ala Thr Tyr g?e Cys
90

val Tyr Trp Gly Gln Gly Thr Leu val Thr val

cag
Gln

tgt
cys

aaa
Lys

ety

ttg
Leu
70

ttg
Leu

tac
Tyr

tct
Ser

aag
Lys

cag
Glin

gat
Asp
55

act
Thr

gct
Ala

ggt
Gly

oty

gct
Ala

agg
Arg
40

ggt
Gly

gcg
Ala

tct
ser

agt
Ser

105

gct
Ala

tct
ser
25

cct
Pro

gat
Asp

gat
Asp

gag
Glu

aat
Asn
105

gag ctg
Glu Leu
10

g?c tac
Gly Tyr
gga cag
G?y GlIn

act g?g
Thr Gly

aaa tcc
Lys Ser
75

gac tct
Asp Ser
90

tct ttg
Ser Leu

Page 16

gca
Ala

acc
Thr

&

tac
TYyr
60

tcc
ser

gcg
Ala

gac
Asp

aga
Arg

ttt
Phe

ctg
Leu
45

gct
Ala

daad
Lys

gtc
val

tat
Tyr

110

cct
Pro

act
Thr
30

gag
Glu

cag
Gln

aca
Thr

tat
Tyr

tgg
Trp
110

a1y
15

gac
Asp

tgg
Trp

aag
LyS

gtc
val

tac
Tyr
95

&y

act
Thr

tac
Tyr

att
Ile

ttc
Phe

tac
Tyr
80

tgt
cys

caa
Gln

Go Ser dy GI)/ dy Leu val Lys Pro
G S0P phatgaR 0a%a Leh Agaskéc act tle agt age

Ser Tyr

48

96

144

192

240

288

336



202530 acc ctg tct tgg gtt cgc cag act ccg gag acg agy ctg gag tgg gtcld4d

Thr
acc
ser
act
ser
aag

Leu Ser Trp Val Arg Gn Thr Pro Gu Thr Arg Leu Qu Trp Val 354045 (lca
att agt art ggt ggt cgc tac acc tat tat cca gat agt gtgl92 Ala Thr Ile
Ile Ay Gy Arg Tyr Thr Tyr Tyr Pro Asp Ser val 505560 gag ggc cga ttc

atc tcc aga gac aat gcc a c240 Gu Gy Arg Phe Thr Ile
@gg L3P ARl R cLys Ash t‘E%rgtﬂzzg)o%fﬂgg%Oé?gSQ Ctg caa atg amgp agt ctg
8y Mags@avahcargeL]l akeg dedt tac tgt288 Leu G n net Asn Ser Leu Lys Sex
Asp Thrll a met Tyr Tyr X3Ps 859095 aca aga gat ttt aat ggt tac tct gac
tgg gyc caa g ¢ acc act336 Thr Arg Asp Phe Asn Gy Tyr Ser Asp Phe Trp
&G noG ¥4 Thr Thr 100105110 ctc act gtc tcc tca3b51 Leu Thr val Ser Ser
<210> 380<211> 117 <212> PRT <213> nus sp. <400> 58 Asp Val Lysval Qu
GZ%G gRU Leu Val Lys Pro Gy Gy 151015 ser Leu Lys Leu Ser Cys Gu
Sér3G YUPR®- Thr Phe Ser Ser Tyr 202530 Thr Leu Ser Trp Val Arg Gn Thr
GaoosThs4Arg Leu Qu Trp val 354045 Ala Thr Ile Ser Ile Ay Ay Arg Tyr
Tyr Tyr Pro Asp ser Val 505560 o Ay Arg Phe Thr |le ser Arg Asp Asn
i?g Vﬁén(”r'hr‘-eli TGN éS'?OGf'%ﬁ]aLQE"‘ iy Kfe"‘l A%%rfrgegﬁ_ghﬂys ser Gu Asp

a nmet Tyr Tyr Cys 859095 Thr y Asp Phe Asn y Tyr ser Asp Phe Trp

Gn Gy Thr Thr
ser val Lys Leu Ser Cys Lys Ala ggr Gly Tyr Thr Phe ggr Asp Tyr
20

Trp Met Gln Trp val Lys GIn Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Thr Ile Tyr Pro Gly Asp Gly Asp Thr Gly g%r Ala Gln Lys Phe
50 55

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Lys Thr val Tyr

Met His Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala val Tyr ggr Cys
85 90

Ala Arg Gly Asp Tyr Tyr Gly Ser Asn Ser Leu Asp Tyr Trp Gly Gln
100 105 110

Gly Thr ser val Thr val Ser Ser
115 120

<210> 55
<211> 357
<212> DNA
<213> Mus sp.

<220>
<221> (DS
<222> (1)..(357)
<400> 55
cag gtc cag tta cag caa tct g?a cct gaa ctg gtg agg cct g?g gcc 48
Gln val GIn Leu GIn Gln Ser Gly Pro Glu Leu val Arg Pro Gly Ala
1 5 10 15
tca gtg aag att tcc tgc aaa act tct g?c tac gca ttc agt g?c tcc 96
ser val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Ala Phe Ser Gly Ser
20 25 30

tgg atg aac tgg gtg aag cag agg cct g?a cag ggt cta gag tgg att 144
Trp Met Asn Trp val Lys Gln Arg Pro Gly GIn Gly Leu Glu Trp Ile

35 40 45
gga cgg att tat ccg gga gat gga gat atc att tac aat ggg aat ttc 192
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100105110 Page 19 pctl b200905539. egl Leu Tilt' Val Ser Ser 115 <210> 59
<211> 360 <212> DNA <213> Mius sp. <220> <221> CDS <222> (1)..(360) <400> 59
aat gta cag ctg gta gag tct gyg gya gqc tta ytg cag cct gga g g48 Asn Val
Gn Leu Val Qu ser Ay Gy Gy Leu Val Gn Pro Ay Gy 151015 tcc cgg aaa

ctc tcc tgt gca gcc tct gga tte, 0b0G389139C 11196 Ser Arq Lys Leu Ser
Cys gh ?Aﬁ'lgalﬁ_e':ryG#orGrﬂ/ Kby & e&‘i" 251!1 g?w? %30 ggarRég cac tgg gtt cgt
cag gct sca gag aag qgt 66g gag tqg atcl4é0 dy Met His Trp val Arg G n Al a

Pro Leu Gu Tr VaI 354045 ca tac att t gg gt gqgt acc
ac taag %% gﬁaﬁ'(ﬁa %Sgg Lﬁrswl CARDS SER gjq;yng 02 hr 1le Tyr
Tyr val 5 aag ggc C.ga ttc acc atc tceoaga gac aat ccc aag
aac g;g ctg 9%0240 Ly é%a ér Phe TQ(r: Ile Ser Arg Asn Pro s Asn Thr
Leu 7 a o c 8atg tat tac
t gt Zé“gt tCéstgh\'mSeﬁ % %’%‘Q C% %ﬁ%fﬁﬁ%géﬁa thgr Tyrg(,ys
859095 gca aga tcc tac t at gat ttc gyg gcc tgg ttt gct tac tgg ggc caa336
Al a Acg &gr tdymg 'Q’yarcaAS'pt Rhe @oyagy AtTrgacPhet Abg g% gel y G #$6100105110
agg &6t gt & écﬁh'"gf"&e {1ef Pgl”@a?_)gi'p PPy SPhEY LGP VR T Ser Ala

acc act ctc aca gtc tcc tca 357
Thr Thr Leu Thr val Ser Ser
115

<210> 56
<211> 119
<212> PRT
<213> Mus sp.

<400> 56

GIn val GIn Leu GIn GIn Ser Gly Pro Glu Leu val Arg Pro Gly Ala
1 5 10 15

Ser val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Ala Phe Ser Gly Ser
20 25 30

Trp Met Asn Trp val Lys GIn Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly Agg ITe Tyr Pro Gly Asp Gly Asp Ile Ile E%r Asn Gly Asn Phe
5 55

Arg Asp Lys val Thr Leu Ser Ala Asp Lys Ser Ser Asn Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser Ser Leu Thr Ser val Asp Ser Ala val Tyr Phe Cys
85 90 95

Ser Arg Trp Gly Thr Phe Thr Pro Ser Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Leu Thr val Ser Ser
115

<210> 57
<211> 351
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(35D)

Page 18



115120 <210> 60 <211> 120 <212> PRT <213> Mus sp.

<400> 60 Asn Val

G n Leu

val Qu Ser Ay Ay Ay Leu val Gn Pro Ay Ay 151015 Ser Arg Lys Leu Ser
cys Ala Ala Ser @y Phe Thr Phe ser Asn Phe 202530 Ay Met His Trp Val Arg
Gn Ala Pro Qu Lys Ay Leu (flu Trp Val 354045 petib2009055391-secil Al a

Tyr Ile Arg Ser Ay Ser dy Thr Il T r Asp Thr Val 505560 Lys Gy
Arg Phe Thr Ile Ser Arg Asp Agﬁtlé’r%‘)&i”ﬁnse?ﬁr Leu Phe 65707580 Leu G n
Met ThoosSes7Leu Arg Ser Gu Asp Thr Ala Met Tyr Tyr Cys 859095 Ala Arg Ser

Tyr Tge AgpaRhet@GorgAbzo Tep doed@ g9TVitaTety efy GGtnd 95110 &8 Thr Leu
Vval AP ﬁ ey LAY %il@%éegﬁ >G§16%2)1{§9 \534" 159 iﬁgiﬁlb Hor?% sapi ens
<220> <221> CDS <222> (1)..(324) <& 0> 61 cat ate gta atg ace cag tcc cac
ctg agt aiggaaygictactcct egt ghg gq:gaﬂ:& Aiqn ttceadfalt td/btotThgc GRh Ser H6s Leu Ser
Met Ser CRArLBel cueierGrys 155'10"15\2?1 GayY P@Fgﬂt'"egh%t%"a%%'" Y€ aag gee tea cag
gat gtg age act gtc96 Asp Pro Ser Ile Thr Cys Lys Ala Ser G n Asp Val
Ser Bhe My t@@%@é%@{t Egcht%gtaGﬁ@ ted gggmhc@agggaagg@@ m9e1aa t ealesicc aga cgt
Gln Thr u

et c aheldd ser Trp val Arg Pro Glu Thr Arg Leu Glu Trp Va
35 40 45
gca acc att agt att g?t g?t cgc tac acc tat tat cca gac agt gt 192
Ala Thr 1Ile ser Ile Gly Gly Arg Tyr Thr Tyr Tyr Pro Asp Ser Va
50 55 60
gag g?c cga ttc acc atc tcc aga gac aat gcc aag aac acc ctg tac 240
Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr
65 70 75 80
ctg caa atg aac agt ctg aag tct gag gac aca gcc atg tat tac tgt 288
Leu Gln Met Asn Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95
aca aga gat ttt aat g?t tac tct gac ttc tgg g?c caa g?c acc act 336
Thr Arg Asp Phe Asn Gly Tyr Ser Asp Phe Trp Gly GIn Gly Thr Thr
100 105 110
ctc aca gtc tcc tca 351
Leu Thr val Ser Ser
115
<210> 58
<211> 117
<212> PRT
<213> Mus sp.
<400> 58

Asp val Lys Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly
1

Ser Leu Lys Leu Ser Cys Glu Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Thr Leu Ser Trp val Arg GIn Thr Pro Glu Thr Arg keu Glu Trp val
35 40 5

Ala Thr Ile Ser Ile Gly Gly Arg Tyr Thr Tyr g%r Pro Asp Ser val
50 55

Glu Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Ash Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 20 95

Thr Arg Asp Phe Asn Gly Tyr Ser Asp Phe Trp Gly GIn Gly Thr Thr
100 105 110
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vai Ala Trp
tca gca tea
Ser Tyr Arg
aca gat ttc
Phe Thr Phe
tac tgc can
Gn Hs Tyr

Ser G n Asp Val

Tyr Gn Gn
tac cgt tac
Tyr Ile Ay
acc ttt aea
Thr Ile Ser
eag cat tac
Ser Pro Pro
Hono Lelpiten¥a k400562 pcti b2009055391-seql Asp Ile Val Met Thr Gn Ser H's
La Ser Met 5Bt Thr Ser Leu Gy 151015 Asp Pro val Ser Ile Thr Cys Lys Al a

Lys
ate
val

att
Ser
agt

Tyr

Ser Thr Val

Pro Gy Gn Ser Pro Arg Arg Len Il e 354045 tac
ggg gt9 en gac cga ttt act gycl92 Tyr Ser Al a
Pro Asp Arg Phe Thr Ay 505560 tett ggc get ggc
agt tee_ gte eag gcc240 Ser Gy Ala Ay Thr Asp
Val .G 707580 gaa gac etc gee gt9 tac
C gtﬁ:jg)o?%%%?usoe&i Leta Ala Val Tyr Tyr Cys G n
859095 <210> 62 <211> 108 <212> PRT <213>

202530 vVal Ala Trp Tyr Gn Gn Lys Pro Ay Gn

Ser RRa0Ar§9Arg La Il e 354045 Tyr Ser Ala Ser Tyr Arg Tyr he Gy Val Pro
Asp K@%l’P_h 6dhr Ay SB560 SEWGAy Ala Ay Thr Asp Phe Thr Phe Timlle Ser

Ser 25 N
Set' \%r ?)> P'ra(%?\|

65707580 G u Asp Leu Ala Val Tyr Tyr Cys Gn Gn Hs yr
yr 859095 Thr Phe Ay Gy GL Thr Lys La Gu Ile Lys Arg

10010%23210> 63 <211> 324 <212> DNA <213> Honp sapi ens <220> <221> CDS
<220>
<221> CDS

<222> (1)..

<400> 59

aat gta cag ctg
Asn val GIn Leu

1

tcc cgg aaa ctc
Ser Arg Lys Leu

20

g?a atg cac tgg
Gly Met g;s Trp

gca tac att cgt
Ala Tyr Ile Arg

50

Lys
65

aag g?c cga ttc
Gly Arg Phe

ctg caa atg acc
Leu GIn Met Thr

gca aga tcc tac
Ala Arg Ser Tyr

100

g?g act ctg gtc
Gly Thr Leu val
115

<210> 60

<211> 120
<212> PRT
<213> Mus sp.

<400> 60

Asn val Gln Leu

1

Ser Arg Lys Leu
20

Gly Met His Trp
35

(360)

gta
val
5

tcc
Ser

gtt
val

agt
ser

acc
Thr

agt
ser
85

tat
Tyr

act
Thr

val

Ser

val

gag
Glu

tgt
Cys

cgt
Arg

ggc
Gly

atc
Ile
70

cta
Leu

gat
Asp

gtc
val

Glu

Cys

Arg

tct
Ser

gca
Ala

cag
Gln

agt
ser
55

tcc
Ser

agg
Arg

ttc
Phe

tct
Ser

Ser

Ala

Gln

g?g g?a g%c tta gtg cag cct g?a g%g 48
Gly Gly Gly Leu val Gln Pro Gly Gly
10 15
gcec tct g?a ttc act ttc agt aac ttt 96
Ala Sser Gly Phe Thr Phe Ser Asn Phe
25 30
gct cca gag aag g?t ctg gag tgg gtc 144
Ala Pro Glu Lys Gly Leu Glu Trp val
40 45
g%t acc atc tac tat tca gac aca gt 192
Gly Thr Ile Tyr Tyr Ser Asp Thr va
60

aga gac aat ccc aag aac acc ctg ttc 240
Arg Asp Asn Pro Lys Asn Thr Leu Phe

75 80
tct gag gac acg gcc atg tat tac tgt 288
ser Glu Asp Thr Ala Met Tyr Tyr Cys

90 95
g?g gcc tgg ttt gct tac tgg g?c caa 336
Gly Ala Trp Phe Ala Tyr Trp Gly Gin
105 110

gca 360
Ala
120

Gly Gly Gly Leu val Gln Pro Gly Gly
10 15

Ala Sser Gly Phe Thr Phe Ser Asn Phe
25

Ala Pro Glu Lys Gly Leu Glu Trp val
40 45
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<222> (1).

Ala G n Ser

.(324) <400> 63 gat att gtt atg gct caa agc cat AS Ile val Mt

Ser Ti m Val

H's cct gtg tcc atc act tgc aaa gcc agt caa gac Pro Val Ser Ile
Thr Cys Lys Ala Ser G n Asp 2025 gta tct aca gtt Val

30 gca tgg

tat caa cag aag cca Ala Trp Tyr Gn Gn Lys Pro 3540 tca gct tct tac caa

tat att Ser Ala Ser Tyr Arg Tyr

1¢aa cat tat tcc cca etc tac

Gn dn Hs Tyr Ser Pro Pro Tyr {3@8 aca % tc ggc Thr Phe Ay g ggt act aag
ctg yaa atrt teaargger @y sthrciyyshlal&yrl Ty bys Adpgriir0sal
pcti b2008D55391-seql <2165 64 <211> 108 .942> PRI <213> Honp sapi ens <400>
64 Asp Ile Val

15  Ase EnoaMglehSernrl kre BRF AAgsady ashlmroSeys G TAS Mal PSer Thr Val 202530
Gn @n Lys Pro Ay G& Ser Pro Arg Ar® Leu Ile

Met Ala 15 Gn set' H's Leu Ser Mt 10 Ser Thr

Leu GIn Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr gyr Cys
90 5

Ala Arg Ser

85

Tyr Tyr Asp Phe Gly Ala Trp Phe Ala Tyr Trp Gly GIn
100 105 110

Gly Thr Leu val Thr val Ser Ala
115 120
<210> 61
<211> 324
<212> DNA
<213> Homo sapiens
<220>
<221> (DS
<222> (1)..(324)
<400> 61
gat atc gta atg acc cag tcc cac ctg agt atg agt acc tcc ctg g?a
Asp Ile val Met Thr GIn Ser His Leu Ser Met Ser Thr Ser Leu G
1 5 10 15
gat cct gtg tca atc act tgc aag gcc tca cag gat gtg agc acc gtc
Asp Pro Val ser Ile Thr Cys Lys Ala Ser GIn Asp val ser Thr val
20 25 30
gtt gct tgg tat cag cag aag ccc g?g caa tca ccc aga cgt ctc atc
val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Arg Arg Leu Ile
35 40 45

tac tca gca tca tac cgt tac atc g?g gtg cct gac cga ttt act g?c
Tyr Ser Ala Ser Tyr Arg Tyr Ile Gly val Pro Asp Arg Phe Thr Gly

50 55 60
tct g?c gct g?c aca gat ttc acc ttt aca att agt tcc gtc cag gcc
ser Gly Ala Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser val Gln Ala
65 70 75 80
gaa gac ctg gcc gtg tac tac tgc cag cag cac tac agt ccc cca tac
Glu Asp Leu Ala val Tyr Tyr Cys GIn Gln His Tyr Ser Pro Pro Tyr

85 90 95
act ttc g?g g?a g%g act aag ctc gaa atc aaa cgt
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 62
<211> 108
<212> PRT
<213> Homo sapiens
<400> 62

Page 21
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354045 Tyr Ser Ala Ser Tyr Arg Tyr Ile Ay Val Pro Asp Arg Phe Thr Gy
505560 Ser Ay Ala Gy Thr Asp Phe Thr Phe Thr Ile Ser ser val Gn Ala
65707580 G u Asp Leu Ala Val Tyr Tyr C¢ys Gn Gn H's Tyr 5cr Pro Pro Tyr
859095 Thr Phe Ay Ay Ay Thr Lys Leu Gu Ile Lys Arg 100105 <210> 65

<211> 360 <212> DNA <213> Honp iaﬁogf&éf?’fp% f221> CDS <222> (1)..(360)
S

<4003 sH51162% Ok 5% G s¥alui&

gag
t CC
Lea
cag
Ay
Phe
tct
Tyr

S .
Peul SEL Gregl3erCabr serliat ¥y G n Se 5 g9c gec
gta gct aag cct g9t act Ay Alaodu Val Ala Lysi¥ro Gy Thr 1015 48

Ser gta aaa Val Lys ttg tcc tgt aag gct tcc g9g tac aca ttt aca gac tac
[ S,, L er, Ay _Tyr T h 30 cag tgg gta aaa

255 P(?éavab%tggg/?é@gg@ Eyf’q L&g’i\ gaggﬁt]-gésﬁgp%gl %ﬂyg% n Arg Pro dy Gn

Leu Gu Trp Ile 35 40 45 ggc tat gcc cag aag ttt Ay Tyr Ala G n Lys

60.tct tcc_aag.act_ gtc tac r Ser_Lys Thr val Tyr _¥5 80 tcc ttg gca
a4 Ya Teydvhd 1“9?1:'9#&? gt chfygfﬁ%eﬁgrL%ﬂL? AL% A§§r"%§ &T%\Sp Ser Ala val Tyr
Cys Page 23 pc i b2009055391-seql 859095

Tyr Ser Ala Ser Tyr Arg Tyr Ile Gly val Pro gsp Arg Phe Thr Gly
50 55 0

Ser Gly Ala Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser val Gln Ala
65 70 75 80

Glu Asp Leu Ala val Tyr Tyr Cys GIn GIn His Tyr Ser Pro gro Tyr
85 20 5

Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 63

<211> 324

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(324)

<400> 63

gac att gtt atg gct caa agc cat ctg tct atg agc aca tct ctg g?a 48
Asp Ile val Met Ala GIn Ser His Leu Ser Met Ser Thr Ser Leu Gly

1

gat cct gtg tcc atc act tgc aaa gcc agt caa gac gtg tct aca gtt 96
Asp Pro val ser Ile Thr Cys Lys Ala Ser Glin Asp Vval Ser Thr val
20 25 30

gtt gca tgg tat caa cag aag cca ggc cag tca ccc aga cgg ctc att 144
val Ala Trp Tyr Gln GIn Lys Pro Gly Gln Ser Pro Arg Arg Leu Ile
35 40 45

tac tca gct tct tac cga tac atc g?g gtc cct gac aga ttt aca ggt 192
Tyr Ser Ala Ser Tyr Arg Tyr Ile Gly val Pro Asp Arg Phe Thr Gly
50 55 60

agt g?g gcc g?t act gac ttc act ttt act atc tca tcc gta caa gcc 240
ser Gly Ala Gly Thr Asp Phe Thr pPhe Thr Ile Ser Ser val Gln §1a
65 70 75 0

gaa gac ctg gca gta tat tac tgc cag caa cat tat tcc cca ccc tac 288
Glu Asp Leu Ala val Tyr Tyr Cys GIn GIn His Tyr Ser Pro Pro Tyr
85 90 95

aca ttc g?c g?g ggt act aag ctg gaa att aaa cgt 324
Gly Gly

Thr Phe Gly Thr Lys Leu Glu Ile Lys Arg
100 105
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gct
Ay
gtc

agg ggg gac tac tat ggg tca aat tcc ctg gat tac tgg ggc cag336 Ala Arg
Asp Tyr Tyr Ay Ser Asn Ser Leu Asp Tyr Trp Ay G n 100105110 acc agt
acc gto agc agc y Thr Ser Val Thr val Ser Ser 115120 360 <210> 66

<211> 120 <212> PRT <213> Honp sapi ens <400> 66 G n val Gn Leu Val Gn Ser

Ay
Ser
Ay
Ay
Ser
val

Trp
324
gac
Val

Ala Qu val Ala Lys Pro d r 3 Val Lys Leu Ser Cys Lys Al a
%yojymThr Phe Thr Asp T)'?%éth%?g%%k'?‘%g %EE Gn Trp Val Lys Gn Arg Pro

-3 yodeu AQu 1 p Ile 354045 Gy Thr Ile Tyr Pro Ay Asp Gy Asp Thr
'F%lel BRI i i IIa%/s Phe 505560 @ n (fly Lys Ala Thr LeU Thr Ala Asp Lys
Sé43y BOMth SaRUNSTyr 65707580 Leu 5cr Ser L u Ala Ser Gu Asp ser Ala
Tvbo-TYE4Cys 859095 Ala Arg Gy Asp Tyr Tyr Gy Ser Asn Ser Leu Asp Tyr
dy Gn 100105110 Ay Thr. Ser Val Thr Val Ser Ser 115120 <210> 6e <211>
a3p - eppgdl ¥oY al—@H’b5§'ér511én‘setkigoﬂ"e¥2%'”>TbD§eEz GiM)..(324) <400> 67
cc gtg atg acc cag tcc ccc tcCc acc atc tcc acc tct gtg gqc48 Asp Thr

Met Thr G n Ser Pro Ser Thr Ile Ser Thr Ser Val Ay 151015

Asp Pro val Ser Ile Thr Cys Lys Ala Ser Gln Asp val Ser Thr val
20 25 30

val Ala Trp Tyr GIn GIn Lys Pro Gly Gln Ser Pro Arg Arg Leu Ile
35 40 45

Tyr Sgr Ala Ser Tyr Arg Tyr Ile Gly val Pro Asp Arg Phe Thr Gly
5 55 60

ser Gly Ala Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser val Gln Ala
65 70 75 80

Glu Asp Leu Ala val Tyr Tyr Cys GlIn Gln His Tyr Ser Pro Pro Tyr
85 920 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 65

<211> 360

<212> DNA

<213> Homo sapiens

<220>
<221> (DS
<222> (1)..(360)

<400> 65
cag gta cag ctc gtt cag tcc g?c gcc gag gta gct aag cct g?t act 48
GIn val GIn Leu val GIn Ser Gly Ala Glu val Ala Lys Pro gsy Thr

1 5 10

tcc gta aaa ttg tcc tgt aag gct tcc g?g tac aca ttt aca gac tac 96
Ser val Lys Leu Ser Cys Lys Ala ger Gly Tyr Thr phe Thr Asp Tyr
20 5 30

tgg atg cag tgg gta aaa cag cgg cca g?t cag g?c ctg gag tgg att 144
Trp Met Gln Trp val Lys GIn Agg Pro Gly GIn Gly hgu Glu Trp Ile
35 4

g?a aca ata tat ccc g?c gac ggc gac aca g?c tat gcc cag aag ttt 192
Gly Thr Ile Tyr Pro Gly Asp Gly Asp Thr Gly Tyr Ala Gln Lys Phe
50 55 60

caa g?c aag gca acc ctt act gct gat aaa tct tcc aag act gtc tac 240
g1n Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Lys Thr val gyr
5 70 75 0

atg cat ctg tct tcc ttg gca tct gag gat agc gct gtc tat tac tgt 288
Met His Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala val Tyr Tyr Cys
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gac cgg gtg tcc atc acc tgt aag gcc tcc cag gtg gty g ¢ tcc gcc Asp Arg Val
Ser Ile Thr Cys Lys Ala Ser G n val VGy Ser A a 202530 Page 24

pcti h2009055391- seql Asp Arg Val Ser Ile Thr Cys Lys Ala Ser G n Val Val
Gy Sler Al a 202530 Val Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ser Pro Lys Leu
Leu Il e 354045 Tyr Trp Ala Ser [ S 5055 hr |y Val Pro Asp Arg Phe
Thr Ay 60 Ser Gy Ser Gy Tt'i’rcpﬁ\%mg)\% ge_allg;ihsre%ﬁeu Ogdle Ser Asn \F/)al %n Ser
65707580 Asp AS Leu Ala AS Tyr Phe Cys G n Gn Tyr Asn Ser Tyr Pro Tyr
8590985t Tduy ger yta@ angggw fafs teertgl gAY [tac |5g9 @%%@0105 ¥$10> 69
<211A13%9<% BQ%L\SEMQ MBS Voths %ﬁissﬁ#&z’é%f&wézﬁ% 622> (1)..(324)
<400> 69 pcti bg 09055391-segi ccc tcc tcc atc tcc acc tcc atc ggc Pro Ser

Ser Igge &er adhrgtserccl beg @Ggy dg@15 gac cgg qtg tcc atc acc tgt a# Asp An
Val ng Th"ei%hr\/a@ﬁ'lmyg S@r i% )

<210> 66

<211> 120

<212> PRT

<213> Homo sapiens

<400> 66

Gln val GIn Leu val GIn Ser Gly Ala Glu val Ala Lys Pro Gly Thr
1 5 10 15

Ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Trp Met GIn Trp val Lys Gln Arg Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly Tgr Ile Tyr Pro Gly Asp Gly Asp Thr Gly E%r Ala Gln Lys Phe
5 55

GIn Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Lys Thr val Tyr
65 70 75 80

Met His Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala val Tyr ggr Cys
85 90

Ala Arg Gly Asp Tyr Tyr Gly Ser Asn Ser Leu Asp Tyr Trp Gly Gln
100 105 110

Gly Thr ser val Thr val Ser Ser
115 120

<210> 67

<211> 324

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (1)..(0324)

<400> 67

gac acc gtg atg acc cag tcc ccc tcc acc atc tcc acc tct gt g?c 48
Asp Thr val Met Ehr GIn Ser Pro Ser Igr Ile Ser Thr ser {g Gly

1

gac cgg gtg tcc atc acc tgt aag gcc tcc cag gtg gt g?c tcc gcce 96
Asp Arg val ser Ile Thr Cys Lys Ala Ser GIn val val Gly ser Ala
20 25 30
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ggc cag tcc cct aag ctg ctg atc Ay Gn Ser Pro Lys Leu Leu Ile 45 acc ggc
gtg cct gcc cgg ttc acc ggc Thr Gy val Pro Ala Arg Phe Thr Gy 60 acc ctg
acc atc tcc aac gtg cag tcc Thr Leu Thr Ile Ser Asn Val G n Ser 7580 tgc
cag cag tac aac tcc tac cct tac Cys Gn Gn Tyr Asn Ser Tyr Pro Tyr 9095 g
C gga aca aag ctg gag atc aag cgt r-Lys Leu Qu lle Lys Arg 100
105 <210> 70 <211> 108 <212> ﬁﬁ‘gr‘bgggggsqﬁgﬁb&s‘?ép?ens <400> 70 Asﬁ Thr vl
Met Hhg ddcntdeerad Scaldr cadSang Set gn_be;cS@rthhcctseag Idtg Glgyafi®15 Asid An) Val
Ser Maé Aflar TGy Syry&nAEH Sgs REonGwalk1vaerdPrp S¥s LAHALQ02580 val Ala Trp Tyr
Gn Gn Lys3$ro Gy Gn Ser 0 Lys Leu Leu e 354045 Tyr Trp Ala ser Thr
Arg Khs fif @ ¥c¥aecPegy Ahe RR) gdhgtd MctGac 29530 Sacg§d Ser day Thr Asp
Phe Thr treuATdhisel|#hrSerg Ase Val GGl naBero78506869 FBeuTAsB!Yeo Ala AS Tyr Phe
Cys Gn@n Tyr Asn Ser Pyr Pro Tyr 8590980 Thr Phe Ay Gy Ay Thr Lys Leu
Gu I‘clc‘é Sagop)g?g:oﬁjcoéac ttc acc ctg acc atc tcc aac gtg cag tcc 240

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn val Gln Ser
65 70 75 80

gac gac ctg gcc gac tac ttc tgc cag cag tac aac tcc tac cct tac 288
Asp Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Asn Ser Tyr gro Tyr
85 90 5

acc ttt g?c g?c g?a aca aag ctg gag atc aag cgt 324
Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 68

<211> 108

<212> PRT

<213> Homo sapiens

<400> 68

Asp Thr val Met Thr GIn Ser Pro Ser Thr Ile Ser Thr Ser val Gly
1 5 10 15

Asp Arg val Ser Ile Thr Cys Lys Ala Ser Gln val val §1y Ser Ala
20 25 0

val Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
35 40 45

Tyr Tgp Ala Ser Thr Arg His Thr Gly val Pro ggp Arg Phe Thr Gly
5 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn val Gln Ser
65 70 75 80

Asp Asp Leu Ala Asp Tyr Phe Cys Gln GIn Tyr Asn Ser Tyr gro Tyr
85 20 5

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 69
<211> 324
<212> DNA
<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(3248)
<400> 69
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<210> 71 <211> 351 <212> DNA <213> Honp sapi ens

<221> CDS <222> (1).

Ser
Gn
du
Phe
Ay
ctg

Ser 5 ctg tcc tgt gag Ei

Qg Cdc 88 186
elrhrSeTn Fyr B0 sdérg sgagﬂteggergtrgr lsetrsI @ G
tlac Asn Thr Le&s Tyr 80 atg taéd

9 éé%ogﬁg:

gac
Asp

gt
va

tac
Tyr

tcc
ser
65

gag
Glu

acc
Thr

cgg
Arg

gcc
Ala

tgg
Trp
50

ety

gac
Asp

ttt
Phe

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

<400>

gt
va

tgg
Trp
35

gcce
Ala

tcc atc
ser Ile
20

tat cag
Tyr Gln

tcc acc
ser Thr

agc ggc

Ser

ctg
Leu

ggc
Gly

70
108
PRT
Homo

70

Asp Thr val

1

Asp

val

Tyr

ser

65

Glu

Arg

Ala

Trp

50

Gly

Asp

val

Trp

35

Ala

Ser

Leu

Thr Phe Gly

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

71
351
DNA
Homo

&1y Thr

gcc gac
Ala Asp
85

gty oly
100

sapiens
Met Thr
5
ser Ile
20
Tyr Gln
Ser Thr
Gly Thr
Ala Asp
85

Gly Gly

sapiens

acc
Thr

cag
Gln

cg9
Arg

gac
Asp
70

tac
Tyr

aca
Thr

Gln

Thr

Glin

Arg

Asp

70

Tyr

Thr

.( 51)
Lets Arg acc ctg Thr

tgt
Cys

aag
Lys

cat
H1s
55

ttc
Phe

ttc
Phe

aag
LyS

ser

cys

Lys

His

55

Phe

Phe

Lys

aag
Lys

cct
Pro
40

acc
Thr

acc
Thr

tgc
cys

ctg
Leu

Pro

Lys

Pro

40

Thr

Thr

Cys

Leu

gcc tcc cag
Ala Ser Gln

25

oty

Ty

ctg
Leu

cag
Gln

gag
Glu
105

Ser
Ala
25

Gly
Gly
Leu

Gln

Glu
105

cag
GlIn

gt
va

acc
Thr

cag
Gln
90

atc
Ile

ser

10

ser

Gln

val

Thr

GlIn

90

Ile

Page 26

tcc
ser

cct
Pro

atc
Ile
75

tac
Tyr

aag
LyS

Ile

Gln

ser

Pro

Ile

75

Tyr

Lys

gt
va

cct
Pro

gcc
Ala
60

tcc
ser

aac
Asn

cgt
Arg

ser

val

Pro

Ala

60

ser

Asn

Arg

Va

aag
Lys
45

cgg
Arg

aacC
Asn

tcc
ser

Thr

val

Asn

Ser

pcti b2009055391- seql <220>
<400> 71 gag gt9 cag G u Val

Lets aag g9c cgg Lys Gy Arg 65 ctg cag atg ets
Met acc cgg gac Thr Arg Asp ctg acc Lets Thr

Lpst iR

tac tyt Met Tyr

g
ey
30
ctg
Leu

ttc
Phe

gt
va

tac
Tyr

Ser
Gly
30

Leu
Phe

val

Tyr

5ryr

tcc
Ser

ctg
Leu

acc
Thr

cag
Gln

cct
Pro
95

Ile

15

ser

Leu

Thr

Gln

Pro
95

gcc
Ala

atc
Ile

oty

tcc
ser
80

tac
Tyr

Gly
Ala
Ile
Gly
Ser

80

Tyr

Gn ltcc cty agy

ctg gtg gag tct Lets Val
s Au Ala Ser 20 25 ttc aac

c g@e At g%?_

C ttc4gcc tcc tac
rp Val 45 aac acc

Cys 95

96

144

192

240

288

324



cag ggc acc aca Gn Gy Thr Thr

Hono sapi ens <400> 72 d u Val
Lys Pro Ay Ay 15 Ser

Ser 5cr Tyr
AQu Trp Val

Ser val

202530 Thr
35045 Ala Thr
505560 Lys Ay Arg Ph

110

Tyr 65707580 pcti b20090553 - seqi
Asp PR@0Trp Ay Gn Gy Thr Thr 105110 Leu Thr Val

<211323% <£2%> DApy <213> Mus sp. <400> 73

<400>

gag
Glu
1

tcc
ser

acc
Thr

gcc
Ala

aag
Lys
65

ctg
Leu

acc
Thr

ctg
Leu

gt
va

ctg
Leu

ctg
Leu

acc
Thr
50

ety

cag
Glin

cgg
Arg

acc
Thr

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

<400>

71
cag
Gln

agg
Arg

tcc
ser
35

atc
Ile

cqg
Arg

atg
Met

gac
Asp

gt
va
115

72
117
PRT
Homo

72

Glu val GIn

1

ser

Thr

Ala

Lys

Leu

Leu

Leu

Thr

50

Gly

Gln

Arg

ser

35

Ile

Arg

Met

ctg
Leu

ctg
Leu
20

tgg
Trp

tcc
Ser

ttc
Phe

aac
Asn

ttc
Phe
100

tcc
Ser

gtg gag tct

va
5

tcc
ser

gt
va

atc
Ile

acc
Thr

tcc
ser
85

aac
Asn

tcc
ser

sapiens

Leu

Leu

20

Trp

Ser

Phe

Asn

val

5

Ser

val

Ile

Thr

Ser

Glu

tgt
cys

a9gg
Arg

oty

atc
Ile
70

ctg
Leu

ety

Glu
Cys
Arg
Gly
Ile

70

Leu

ser

gag
Glu

cag
Gln

b
55

tcc
Ser

aag
Lys

tac
Tyr

Ser
Glu
Gln
Gly
55

sSer

Lys

ety

gcc
Ala

acc
Thr
40

agg
Arg

cgg
Arg

tcc
ser

tcc
Ser

Gly
Ala
Thr
40

Arg

Arg

ser

oty

tcc
ser
25

cct
Pro

tac
Tyr

gac
Asp

gag
Glu

gac
Asp
105

Gly
ser
25

Pro
Tyr

Asp

Glu

Lets Ser Trp Val
Ile

G n Lets Val

210> 72 211> 117 <212> PRT <213>
Gy Ay Ay Lets Val 510
Lets Arg Lets Ser Cys Gu Ala Ser Ay Phe Thr Phe

Pro Gy Lys Ay Lets

du Ser

Arg G n Thr

Sipldofosigh

C Arg Tyr Thr Tyr Tyr Pro Asp
rlqAér/q& Asp Asn Ala Lys Asn Thr Lets

859095 Thr Arg Asp Phe Asn G 100 Tyr Ser

gga
Gly
10

oty

oty

acc
Thr

aac
Asn

gac
Asp
90

ttc
Phe

Gly
10

Gly
Gly

Thr

Asn

ctg
Leu

ttc
Phe

aag
Lys

tac
Tyr

gcc
Ala
75

acc
Thr

tgg
Trp

Leu

Phe

Lys

Tyr

Ala
75

gt
va

acc
Thr

oty

tac
Tyr
60

aag
Lys

gcc
Ala

ety

val
Thr
Gly
Tyr
60

Lys

Asp Thr Ala

Page 27

aag
Lys

ttc
Phe

ctg
Leu
45

cct
Pro

dac
Asn

atg
Met

cag
GIn

Lys

Phe

Leu

45

Pro

Asn

Met

cct
Pro

tcc
ser
30

gag
Glu

gac
Asp

acc
Thr

tac
Tyr

oty
110

Pro
Ser
30

Glu
Asp

Thr

Tyr

Ser Ser

oy
15

tcc
ser

tgg
Trp

tcc
Ser

ctg
Leu

tac
Tyr
95

acc
Thr

Gly
15

Ser
Trp
Ser

Leu

TYyr

ety

tac
Tyr

gt
va

gt
va

tac
Tyr
80

tgt
Cys

aca
Thr

Gly
Tyr
val
val
Tyr

80

cys

115 <210> 73

48

96

144

192

240

288

336

351



ggaggat cca tagacagatg ggggtgtcgt tttggc36 <210> 74 <211> 32 <212> DNA <213>
Mus sp. <400> 74 ggaggatccc ttgaccaggc atcctagagt ca32 <210> 75 211> 32
<212> DNA <213> Mus sp. <220> <221> misc_feature 222> (1)..(32) <223>
m xed bases are defined as follows: H=A T+C, S=G+C, Y=C+T, KG+T, M=A+C,
R=A+G WEA+T, V = A+C+G N = A+ 7/5-.cttccggaat tcsargtnma
gct gsagsag tc32 <%L0> 76 <2118 gﬁ’% %(gr’%q%ili 3513> e sp. <220§ <221>
Ir—n|=,SACTf gat gr g+<222> (1)..(35) <223> mxed bases are defl ned as follows:

+T+ C, . Y=C+T G+T MEA = A+C+G N A+C+G+T <400>
76 ctPEcygahiP Bga‘}sgtﬁ%%&% %EY A&'l Wﬁ“ 38> 31 <2125 DNA
<213> Mus sp. b2009055391- qu <221> feature <222> (1)..(31)
<223> m xed bases are defined as foll ows: H-MTA—C S=G+C, Y-C+HT, KG+T,
MEA+CeU REIA+ R ] MEeASEY V - A+C+G NA+C- FGA- T <400> 77 ggagctcgay attgtgntsa
cntarwct nc a3l <210> 78 <211> 46 <212> DNA <213> Mis sp. <400> 78
t at agagct ¢ aagcttggat ggtgggaaga tggatacagt tg gc46

<210> 73

<211> 36

<212> DNA
<213> Mus sp.

<400> 73
ggaggatcca tagacagatg ggggtgtcgt tttggc 36

<210> 74
<211> 32
<212> DNA
<213> Mus sp.

<400> 74
ggaggatccc ttgaccaggc atcctagagt ca 32

<210> 75
<211> 32
<212> DNA
<213> Mus sp.

<220>

<221> misc_feature

<222> (1)..(32)

<223> mixed bases are defined as follows: H=A+T+C, S=G+C, Y=C+T, K=
G+T, M=A+C, R=A+G, W=A+T, V = A+C+G, N = A+C+G+T

<400> 75
cttccggaat tcsargtnma gctgsagsag tc 32

<210> 76
<211> 35
<212> DNA
<213> Mus sp.

<220>

<221> misc_feature

<222> (1..(35

<223> mixed bases are defined as follows: H=A+T+C, S=G+C, Y=C+T, K=
G+T, M=A+C, R=A+G, W=A+T, V = A+C+G, N = A+C+G+T

<400> 76
cttccggaat tcsargtnma gctgsagsag tcwgg 35

<210> 77
<211> 31
<212> DNA
<213> Mus sp.

<220>
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<210> 79 <211> 21 <212> DNA <213> Mus sp.
c21 <210> 80 <211> 32 <212> DNA <213> Mus sp. <400> 80 ttttgaattc
cagtaacttc aggtgtccac tc32

<400> 79 atggagtcac agattcaggt

pctib2009055391-seql

<221> misc_feature

<222> (.

.(3D

<223> mixed bases are defined as follows: H=A+T+C, S=G+C, Y=C+T, K=

G+T,

<400> 77
ggagctcgay

<210> 78
<211> 46
<212> DNA
<213> Mus

<400> 78
tatagagctc

<210> 79
<211> 21
<212> DNA
<213> Mus

<400> 79
atggagtcac

<210> 80
<211> 32
<212> DNA
<213> Mus

<400> 80
ttttgaattc

M=A+C, R=A+G, W=A+T,

V = A+C+G, N = A+C+G+T

attgtgmtsa cmcarwctmc a 31
sp.
aagcttggat ggtgggaaga tggatacagt tggtgc 46
sp.
agattcaggt c 21
sp.
cagtaacttc aggtgtccac tc 32

Page 29



