; €3ehT&6Th K+| ~ 2 SEP 200Z DESCRI PTI ON Reshaped Human Anti body to Human
| nt erl euki n-6 Receptor 5 Technical Field The present inven1 izo%grebm to
vari abl e regions (V region) of a nouse nonocl onal antibody’to Iﬁ’e n
interl eukin-6 receptor (IL-6R), human/nouse chineric antibod t he human
| L-6R, and reshaped human anti body 10 ecofrpri sing a human ant Wﬂ#ﬁwmmﬁmﬂm:
the conplenentarity ' determning regyrrfddisy of the huma

(L chain) V region and of the human heavy chain (H chain) V regi tsiare
grafted with the CDRs of a nouse nonocl onal antibody to the human IL-6R
Moreover, the pres@&¥shEdpdd) \Hidan AndiBsde st T1gt 01 ehlBen-6

above- nenti oned antj bodi,es or part thereof. The present invention further
provi des vectors, L&%: y expression vectors conprising said DNA, and
host celbs transfo 1 ted with said vector. The present

invention 20 still iy Q8% RAUGE fﬂe@rwqgff’a({}??% %g%‘&ﬂ?ri(ﬁ

anti body to the human I'L-6R, and process for production aped
anti body to tRe3H@fn i eRMWE& Fionaed onal ZNYiRedy kithe hymag) s a
nul ti-functi onn@draldule d-lRtirdcegticddycad 6w A Hange/mduse! disimétieegul at es

i mmune responses,,.acute phase reéeactigns and henat opoi i s, and | ay a
central role iaﬁfﬁé’s‘:’[duyd r‘fghg ﬁé’&?&hiﬁfﬁgf{ﬂ At e %chﬁagnq%n%%gg%ogy
tissues1030 exeidprigigroost Mhumach @ntd bagiyowHereln iHeorgompheentarity
differentiatign-induci. ffects, di t tur f e target
cells. The spgétﬁ cl%éggpt%erg té’?s I(%%o%@él I?—r%@%r% sh%ag?e]é dgo%ﬁ%/?rp oid as
wel | as non- | yialiai)d Vc etelgs om aack orfd &iee hyiman theaviulchigimcti opldin)

properties 35v0fnér?|i-o@r _%"ﬁ%lteﬁxﬂ;ri‘?ﬁlg% oo 4 L G HESoPEERal
suggested to be involv I 7 the pathogenesis of a variety of diseases,

e
especi al | y aulHtdRndy dicsdhsedumaps Idgi6R- Moreoveh Jgur PXeg#REiferati ve
gl oner uj ®nephiiinfviesit il PrasAuck! Oy Belinth el \HIRW mdh £ Boe @t
al ., I nmunol . ;(%%a . 443-449, %@%ﬁum{ myel oma cel | sare. observed to
produce |IL-6 lé?#&?s Of_PSRT | i mentss PEERT Body SR HR TL-6
i nhi bi ted t he frthehr ggromdide sofrentelreyn esgdcldliys exphasgiony vdéatons
aut ocri neregqul Ly s i at i I i :Q”E@:p | omas
(Kawano et al d% ﬁxil?rle%pflé,d()@gq?’l@g%. s?wgsﬁggefsep orr:%?he surface
of vari ouslOafivmsfesities) witdh spdd Mestion. biThes aresants inwrntdemunber of
| L- 6R nph ecul @%39n k&€ Yriovidiclsa@e hREFIPYIRfhddReR S &l ., J. Exp.
Med. 196, 967, 1987).Further, o'l coding for "a humap I L-6R was cl oned
and aprinmary SPAHEEdCe 2ot 1bedy| £os kMG S umMETo s P Ry ARk RO B ot 0T
Science, 241, p¥3ducti®s) o¥b s eezhiapedd htadl antiBddy itonyiegdniman NIL-
humansand, for6 this reason, their therapeutic value in humansis |limted.
The hal f-1ife°5F mouse antibodies in vivo inhuman is relativel y short. In
addi tion, nouse anBalpkdiresdcdortnot be adm nistered in nultiple doses
W t hout generating %te'ﬁ‘éﬁh‘i‘:'&%%pg&ie-gy"i@ NGha 197 Ve d U ST }%ﬁéhe
pl anned efficacy but also risks an adverseal lergic response 1'’n the
pati ent. To reddiFe ish@rodyces! bis andeRdds off hldduci MR HRARA YRS nouse
anti bodi es veramieee repednsidays ezt phaee GRAdE IHERRMM®Ed in two ways.
The nore si rrpklleerre%hod 1S .to construct .chi meric anti bodi es, where, t heV
regions are d&FFPESPPAETIHe 389 JRNaPLTduSe SEHEA LA tihR P and the C
regi ons are deefease mevhamitsasl.e30tummtsamn BoWicke rHrge esultisgued;neric
ant i bodygcont ai ent V : i;0s, oOf or.i gj.nal S i body and can
be expgjclq:ed tS%F%gign{éﬁjg&%hwl?‘ﬁ@ﬁe?éngé%& ﬁnghrigitas ’hgﬁg@i gi nal nouse
anti body. | naddiffieaentdlaition-d nduciingdiedSarhre sepanding ien Jshedu@tudd in
the percent obst ReePhabRlR SRGYGNCE pder 'séa%d:,’irﬂ@ & IUpHBHTBEL S Oy, C and,

therefore, are_expected tobe |ess imunodenic than the original nouse
anti body. 1 (ZLsBR)2dg2 expraserdugn dAMRRAid af di & I phuwpkedd to
{)/i ndantigen wekell_lalndnt cha@ﬂfags:ei mmog?@ Q\E)ll&llﬂﬂﬁﬂtiiﬁj’riﬂpgﬂﬁ%péﬁtﬁééi gzuse
regi ons can sti occ oBygl i ocet al.. ro0G. .. Acad. .Sci . :
4220- 4250, 19§§) .I%Tr‘?e sé@&&? RORTESP SRR %ﬁ%a%&seq%{h% i8%i R  sor e
conpl i cat ed bsuggesdeeeX ttendevdnyoleedc d tthep gladtitagenesirminmheni catyety t he
nouse anti bod I [ t . I |t 1 I pns
(CDRs)fromthéfvdrgg’t&gg%s@o%%gﬁgaggl}x%ﬁt| 0 yéar%%%a%%d%%ﬁgﬁ%%an \%

regions to create "reshaped” human V regi ons. These reshaped human V regi ons
are then joined to humanC regi ons. The only portions of tlm'mmm ’l"m haped
Mbo2+

uman

humanant i body derived from non-human protein sequences ar

consi st of highly variable protein sequences.15They do not shg

speci es-speci fic sequences. For thesereasons, a reshaped human anti body
carrying murine CDRsshoul d not be any nore i munogeni c than a natural
humanant i body cont ai ni ng human CDRs. As seen fromthe above, it is supposed

o ~ N Y Y 1 r o o, o



the human |L-6R, conprising: (1) a human H chain Cregion, and 15 (2) an H
chain V region conprising a human FRs, and CDRs of a nouse nonocl onal
antibody to the human IL-6R The present invention still ngg oF pvz[mgs a
reshaped human antibody to the human IL-6R, conprising:20(A) an L chain
conprising, (1) a human L chain C regionZ2 and(2) an L chain V region

conpri si ng hurgul cheratiRse @MndaruhahepﬁBRsief andouse

nonocl onal ant |%p§lé/ 6 n i onprising, (1) a
human H chai n egl%}%@&ng/&?g?l(%a Bs%é‘ Qé?/f_ Bgnﬁl%%%%rl sel%ng ‘UnanH
chai nFRs, and Fmeureh. Chrdapflh, nbﬁ%e4%nob93ﬁaLanHume@ywetha1mﬂalrﬂ-s

I'L-6R 30Thepre@ﬁ\tobéw%a%fﬁé@@éepiﬂysdsﬁd%fegengf_rﬁrsnanyw of the
above-nmenti oned ant] body pol ypepti desor partsthereof. Thepresent |invention

al so provi des SARTIRENESHr AR %diéx?ﬁ%%anWeét bP]é‘lP&ﬁﬁFil &hey Aniwitro

DNA. 35Thepr esantowtly et imye forid hesl Ds Mﬂ@slﬂﬂﬁbaﬁﬁhbsthaf&sh@r Rtd¥rine
transfected with ti}g sai évector Thepresent .invention still uﬂ?prow de a
i

process 1 2 &P XP FDRRETINDY A0 HEHRPFRERASI BS B he human
IL-6R, and a pmoriesmd ofKgwanticet onl of Nathe@ed3BApaA3anloB8dy to the human
IL-6R Brief Desc“qﬁ{é%oén [Ié‘&;ﬁéééné gﬁwlﬁ%gés%é %%;%%ﬁé on

vectors conpri si ng nunman cytone not er/ enhancer system

useful 16r thea@@?ﬂes%ﬁliﬁofan%esm%mahlﬁlm ptet L&eb ,FRgd Thes a

graph show ng sl d Ofr, HR Shofdduilds C&:’i‘ftl’iémééﬂ?ﬂ Qﬁriacébh'dst Yeidn the
present chineric antibody AUK12-20 to_bind to the hupman IL-6R_Fig. 3 is a

graph showi ng BeREEAY Fagh tirehentd of EXR- a%‘?qirt%!—@’r PR pr8dnt chineric
Entl bzdy AUKl'zFquﬁ:Héhr) rdDNA tcddhﬁld)lﬂﬂi'@ h;.im?:l; ﬁzélezétheshfuma?e&a&a al5

ig is a graph show n resul or bindin e _present
chineric anti l?dj'dlln?sqb a¥d"lfi‘fi\/l t@‘?‘lﬁiﬁ SA%FLW%?Q 938 IY &rowi ng
a resul150f EldISA tsg:silemga,t It Bhigd23 y 1988 he present Chl meric antl bodi es

PMaandZOPMbt ] o] i t Flg 6 is
a di agram of the cons ugétolr#bcﬁé%ég rﬁg{dd%s% o7 Eégrggsflﬁape (fan PM 1
H chain V regiaad, Hqgr tmns reaficy athair tthexapettict vohuef inhdufmianst
version of a rl%s'ﬁl?ﬁdcéw”a”rfé\/‘ﬂallf oD o rﬁ&&é’é‘ a&élﬁbﬁleé &%pﬂz&%%mﬁ a

process for construction of an expreSS| on plasmd HEF-1 rising a

human el ongat i"oHeMa dtSorr 1R ¥ty Bhoftonot Bt /a5 hbRERR / EQBP‘BI af‘(‘ill Rd-es

expresspon of cam Mothadd.adnihistdmd e:&eﬁﬁlsl*@lpx@ceéseéomﬁna&tr uction of
an 30 expressi oglrepsa&smd HEF- 12k- ggk conpri si

pr onot er / enharf& Sia Ei’&p"}zr]'gjs"sl'l1 Jdn° foﬁfc'lYLlEﬁgﬁq.erEFg. 10
represents a priddeshe q:rla:rmﬁct rafchicacyfbwn kg essslos phasdverBEFR- PVh- gyl

conpri sing HCOMY 5 %%g?_rcorg%sggé%%q]cq{h %ék{ngl hydr of ol at e reductase (dhfr)

gene linked to a ectl I oD ancer sequence for
anplification, usefid ITQﬂOI&Gprtéma)rpmeeﬂmﬂ-I metthodsppf 2ppodyRang. Fig. 11

represes§s a I%?cFa%%_Szé‘dO dld LRyie %@éﬁﬁé‘g' onygl,agm d
DHFR- AE- Rvh- PML-T conpri Si ng EF ocpr ormt er/ enhancer ‘and dhfr gene linked to
a def ect i ve5SPA¢iHOSHASe IGadh hgh deinagdidifich deat f1670 HAYS f | cﬁbeoﬁoreséftﬁlpfler

expressi on of mathddchai Ftdzlcﬁmsjt&'dcﬁ: %m@&%m@mebﬁew eheverSI on
human | L-6R, 10FFEILERR B5e SATTTchdiil P 417 1949R bmoSre | BRAOELOBAL p
reshaped hunaanRlibbdy amal rché lCEgne(glqﬁmsme s:lem].v‘e?d Hfomhsuitabdped PM 1 L
show ng*Sn abRETES e SRt ogtel’! "N e IRE At le fandinbye, 91200
pl us version Cahteﬁ-Metﬂi@slﬁaﬂed?@M Haomaging e/ trlesgumgonahhmgutset he

bi ndi ngof | L-6y ttqbtolagy*aaaraa%a'ntb@e@ﬁcée% "GPIIERD I Sn EXRERSTLER Bhasm ds

HEF- VL- gk andHEF- conpri si ng} uman EF1-a pronoter/enhancer, 20usef ul
for expressi of28e &@%%%%Yarﬁ heh STHQEEE RRSS . FRELPAGY showB a

Er ocr:]ess for CQG&%FSI:E@)H O@h(lfme@i%c%dﬁ{]igad;]dlresf W@tmﬁ?ﬂa%%éi? anti ]{Jody
chai region i IS a S results of an orcgnfirm
of an 2%"7 lity S"Flugtﬂ'g’slh &%ﬁur?%ﬁ tl?%% R RRALFCRr §FaNeto

bi nd to human firbm6R. nlom Hmeﬁlrgtsroe:,rceStaafm,artdxdiMdﬂe20a£ehenpea)cedeans a
result forchingri UK t odugc I urified
in alarge arm'g:i-]}}ntl %Eé mﬁm%%e%’ld %sﬁ{)hw lriogzeigg%as%lg%é §nﬁgﬁ§§§f oran
ability of a reshaped human AUK 12- 20 anti body(L chain version "a"

chain version "b") to bind tohuman IL-6R 35Fig. 19 is a graph show ng a
result of an ELISA foran ability of a reshaped human AUK 12-20 anti body 1
2 SEP 2002 -8_ (L chain version "a" + H chain version "d") to bind to the
hu Tnan IL-6R ' Fig. 20 shows a process for chem cal synthesis of a
reshaped human sle 1220 H antibody H chain V region. 5 Fig. 21 is a graph
showing a result of an ELISA for an ability of a reshaped human sle 1220



Fig. 23 is a graph showwng a result of an ELISA for an ability of a
reshaped human sle 1220 anti body (L chain 15 version "a" + H'pﬂa'SEPvE{]ﬂQi on
"c") to inhibit the binding of IL-6 to the human LI-6R Fig. 24 is a graph
showing a result of an ELISA for an ability of a reshaped human sle 1220
antibody (L chain version "a" + H chai rr_x?eT sion "d") inhibit the binding of
20 IL-6 to t hePhtR@HoR| chiRmepist anbibodéescarey prgdagtedn&a hmiawt i on

Cl oning of DNAagedhefl #EL1NRHECLY HEJIesS MihnsBesiti,Call Mmnluhe! ONe DNA
coding for V regions of a npuse nonogl onal anti bod human | L-6R,_the

y.tg.a .
25 const ruct i ochSoPORSBr FAokBe WARER Br BBEéggsacﬁBnéﬁFg%aP%Ii HRBUB ke
Eun'an | L- 6:?3 i st nemessagaciggn%genxca@grsei.Aesaug% ,634!2§l0r-4'4¢ma,PM ) 1mep. h.ese
at ent Application No. 2- escribes, a mouse_hybri doma i C
pr oduce?ga nonocl on'gge aﬁ??%%%f"?’%ﬁoénlﬁof hBURRBEFPETORE S RALINOAISS drfonce
Exanpl es 1 andn@refcomnplpcatedtbspenofecertensileetyi bedukescdmst r ucti on

process of th i . . e Lpye tryct
ybr  domas AR S0 BT utnod o O £RC0E ERNCAOALS AYEREAVS T IS This
nonocl onal antT®eR9 t otk ecomphenentERL tBsdFherBsRLRFuELESANS dEERS Jof

these hybri dongsom stHeser+dgfond dheriel RELHE CafkBPBUYS adeOhrhFited into
speci fication.. To clone desired DNAs codj ng for Y regions, of a nouse’
monocl oh8l antPHRR, V IpEIieRTet e cfFeates" * %@B@iob%i@_yoﬁﬁgéﬁinfed and a
t(';ﬁ-t al RNAis ltwmegs;@eﬁlew diihingnazgz*gzﬁ@%%éoaﬁé ’el‘x@ﬁegcmﬁelae%ﬁrA 'h!mﬁnbyd

irgwin et al_,,Biochem st : e_tota i s _usedto
synt hesi ze si n%l%e-%%?réineoi%ml%&%#ﬁ%st%ysﬁlté%ntfﬂﬁﬁi E@?E?Pﬁgdwaﬁ W
Larrick et al.gntBiloddy hehentizggd 7 r@84nod ddemdNe xprotespesefiuenassl afrec athieon
of a rel evant i 0 %\%ﬂti i ; a i
reacti on( PCR) %%bd%gr Qg"n‘g I .c‘% icl?){né%wa&%tg%ﬁgi ﬁgéi{gg%i %%%8‘%?\ 2 rouse
monocl okal antThRidydo Moy rshdys spetiepmineeblidcspunaRFSs( \WESE KhSSE
Variabl e; MV)f&a&sentL£d-ddh IHah dnt foddy é&@r?ﬂnﬁlloinﬁemﬂel epRisde
primer (Muse Kappa Constant ; Cgrep,resent ed inh SEQTD NO: |2, are used as
5' -terminal " %ﬁb}q RS RAIALY PR HMEIOFRT Her thak pa chpteFgL hR@an

MRVpri mers hy ki iy ddh f dien 1A lasiernesr€0di ng for thenouse x L chain
| eader sequence, and the rijrer hybridi zes with the DNA Eeguencﬁz'g codi ng
for the mouse x Lot FXBhrt Ty TP Eort Grpf  THERETEA bRAEhESRREREPN20V

regi on a0 a ndusearnmoarocl wthilesardrdbatgef D fuoudsexdpdn gbauphepbsde , pbuter s

(Mouse Heavy j , ed i I X 2

aol i gonucl eot %éh%réeﬁderﬂ%%g%rﬁ%%l%on% g'ﬁf% h’ﬁt’f{'\%)%p%ﬁgséeﬁt %%ei i’rilllggEQ | D NO
23 are used akr®witer MAREDHY i Breranes N preees hatopreapstruction of
respectively. Mot&sHAe P mdnfidMAa i U4 18 5 @iV edn il Ayl eehbdeseguence
GICGAC near the 5' -end thereof, which sequenceprovides a restriction_enzyne
Sal | cl eavagé™yi RETHMH R Rntihadal HeTRFOTOMA FRNFREURECReORL4¥
sequence30CCCagE insarrddia fed Mhnidieratf ibody cto seqpericecplayi dasigen,
arestriction er)a(zly.r(r)e Xr’(rﬁxaé3 l. cl eavage site. Thesgfghgstri ctian enzgrre cl eavage
sites are used St A& nﬁcaeg?ﬁeafﬁ%’ C Fﬁb tf}b?u% VAPYEHI e regi on

i ntocl oni ng vecinercsl.dENexn t ithoel igw tid itded ilommaor diieiR } sicéeavBMl and

W threstricti zx;g;% i t coding for
a desired V rgdg%l??f of a ??lfggz%%? (}Sg&zéqérrs%n%%én% aﬁ‘a%\ﬂ%%gfg t he ot her
hand, an appr &g 2dd% Mg wast dhes puesent|iyart YU BPreparedanedsei t h

thesanes g est r iR BRAY B i¥Rd ile<Ad X Ihdfith (e A0OVEDNA f ABRIBNbL0I S
ligated with the cleaved p fo obtain5a plasnid i ncorporafi~'g a DNA

uc 9
fragment codi AYKEGTadest AN 6ddirorths RESHARYe IRRREORRI 28Rt NBEdy. The
o1 Gocdur 6. The Sl gm 1 o Lh6 daurt el DAl Lho. onpines no10t ner cof
procedure. The cl onin t he desire , the se nci nglO0t hereof, are
described in &@Fglﬂp‘%%h%@;‘%?pﬁé&lf%%ﬁ &ﬂw%qb‘?rml? ?#f'lﬁﬂt%r i ni ncr Regi ons
~( CDRs ~, The presdhiie ipressntoninyeomiaies alygrerfcauridabilea oy colnghetteat arity
determ i ng regqiQns )..Qf - reqion. of, .t _kav. jon. The V
domai nsﬁof eagﬁi%%a#%\gf%ﬁfn%nl %l?f%g%é:lﬁ%% &oom‘i}h%%aﬁ?qggﬁ" bél;ﬁd‘?%%ési te. The
domai ns on t hénjemtedHighai madeawd aehd rsaa lgariead| i klyca upemandmpat hma
domei n conpri g@3 if QY § ARNWYHGRH HF HeRDumdh 0GR SERAERESEyar e
rel atively conserved, connectéd by three CDRs (see Kabat, E A ,” Wi,
T.T.,20Bil ofsky, H, Reid-MIller, M and Perry, H., in"Sequences of
Proteins of |Inmunol ogical Interest”, USDept. Health and Human Servi ces
1983). The four FRslargely adopt a !3-sheet conformation and the CDRs
form oops connecting FRs, and in sone cases form ng part of, 25the 13-sheet
structure. The CDRs are held in closeproximty by FRs and, with the CDRs
fromthe otherdomain, contribute to the formati on of the antigenbi ndi ng
site. The CDRs are described in Exanple 4.Construction of Chineric Antibody

Y- . a . a



anti body (version a), a second version ofchinmeric PM1 anfi
constructed (version b). Inchineric PM1 anti body {version b), the am no
acid at5position 107 in the L chain V_rgegion was changed fromasparagine to
| ysine. In conparing the L chain V regionfrom nouse, RM 1 an%#pgdy to other
nouse L chai nyyiegitns, ithismswyests thatt e AT gngspar agi ne
at position 107 was an unus . 10 istherdpeltaic dgengi 685, the
nost typi cal r&ﬁ%%iﬂ%ﬁt%poo@ tlf\%ﬁ'{gleogd?s a |lysi ned.‘PI n order to eval uate
t he- i nport anggeoftiwatinent ef aypiaed . ani no aci d aspar agi neat position 107

- 12 with Vregions identical to the V regions present i r28§§3 é’%l

inthe L chain V regi of -dTose AN éwody, position 107 was changed to
the typical am no f 'S position, lj[h'g RaBg8ewa%o
achi evegusi ng a PCRieaxefopehesiiRe ¥ esen Mnﬁﬂﬁﬁ% e{' a%.

Nucl 'ACiGg Res.
(1989) 17:5404) 40, mker Lhe 1iRESSENichanytbodythe BRA Benaen &s %udi ng
for the L chd® o‘(/"regl on. The chi meri% P%%’.ﬂéﬂg bod¥vyaesi eeshapeexhi bited
an20act i vi t y Aocoraingbyt hebRuRERSFEL 68 The cﬁi ﬁe i A
(b) al so bi n%gntgﬁtbyaaﬂegLtﬁRthev\hmnaasII-eﬁ&-onT{‘ﬁ) Pr&SFHcarly, from
ot her 2 nonocl onal ant i bo?i es Aggﬁié-g ﬁgﬂaﬁ%ﬂ§elﬁhimbirm iaptdg .eswer e
constructed. MYeRLIANNBLPR BAY! BOGI es bound \gel 25t %sﬁ,%%ety%ad_-GR t hus
i ndi catighg i nugefunctiuenay abeagohgtrRELLGr P ctPfobse regi ons had_been
cl oned and segugnﬁeg. Fr ?fﬂat Egeéemuggv@m;iiohﬁﬁ&thmm wagvdsie g Pag | body
‘was sel ected 38CEREir ahdidate faqr the S%lq_e%sgl%}@%@'ééﬁimti on of a
r eshaped hunmaofamesheggdt bumpa ROFERCRY s 6R% Tife “sélecti on of rrnrgsc? P%%
anti body was Q%%‘E@ arrgel hreaucessht ®fokha meshepedy iNFaTh EEFHHRTY 6171 he
nouse anti-|L- anti bodi &s ogﬁg‘un%n elcq{ﬁb Wy R8lddd r anspl ant éd into
nude mce. Of at paxt rebesecss i 9L ant1bodi es, PM 1 ant igg@i’dégoﬂed
the strongest anti \gHEDlspelilf iaeililyi t yeheCameaanto e HePR/ E‘oﬁél ﬁns from
mouse nonoclonal A 1 2 SEP 2002 - | QA IPMmie {1sodky reg)i BAR k nown
nouse andhunafhadd Yodi &k é’ﬁ&orutjjsc%t Ilg&%deshaped human ané%&qgi wher ei n
theCDRs of a MR meRT/pRalaiantV boyien ©frafARPT Y A5ninan monocl onal
anti body, it is desired that t ishigd, honol ogy between FRs of the nouse
monocl onal ant iadﬁﬂﬁ’%éﬁqﬁggb% %ﬁu%mm ocl onal . anti hody s fhesef ore, the
am no aci d sequenceshefptdment ainveneiRl AATRPHRETTOom nouse PM 1 anti body
were conpared to all,.10 YRS angd- Ry seonpregings as found in the OAL
(or' Leeg@) dat%fbta&c’# %‘?o eln seﬁnences. S\Vtgiéf egtphRa¥ teeghain Crom
mouse antibodies, theL chh)n @r%g&bﬂ”&fcgﬂ? l?gbody was m)é_t?n%i mlar to
the-L chain V’é% | O SfaNPYSE eR4ihodyregsogkekod (TAERS menOCESP %t ai ., J.
Biol. Chem (1 262: 13579- 1?&_@%,%;}8 a93.5 identity. The H chain V
regi on of PM 13%%%Pﬁ‘éﬁyﬁﬁst%s srnflar to the H chai pla}ga&ecﬂ Qhadn C
mouseant i body nusi gvhr2 (E) JanGHashaén &PMPTRELPY Aclds Res. (419987
15:5496) with a 84.0 identity. usegPihl3@Var eguses MaRSL percents
of identdty to*RAGKA ﬁﬁgsé )réeclﬁgglsln?husgi ndi cati ng that the mouse PM1 V
regi onsar e typanakbodys&oVthegnypan fﬁ’l“éRprovi des furtheri ndiéect vi dence
that the cloned DNA %qgg.ggggtari%%ﬁﬂa@h alllser @rioyig@se (AR P aPﬁ‘g]ﬁer
percent identity25bétween the L chain V regqi anfatywep tdethe chai nVv
regions. This chapnoMamiegigie ofod qu@@%&%ﬁ}ﬁﬂo;&di ver si tg %ﬁ%ﬁﬁé‘é"y
observed in L ghaiah M1/-8H;0RncE0REs e b dhadihith WPt ons. W r espect

to V regions from human antihodies,.. thg30k, chai nrntgregi on of PM 1 anti body
was nost3Gimi | Aoncskanal @ﬁ’éil%c\ﬁ 5§ on 01Eh humamnI ant i body %I Qu%gshggfég
referredto as REl (Whdghresintalinvertyisimo| MOXSRYRT (W53 gi:)l -1%@) g‘ﬁith
a ?2.2~ identity. The H.chain,V i f 2 PMAdgibddp dyo wese nbsmas| m-rar st o
the H chain V rl'éﬁ‘}adh IOf%%aﬂ]lﬂT&] raérfl%rg(rﬁlph?ﬁi ghvap d(DJ‘\blAP) (H. W Schroeder et
al ., Sci ence (1%hpRB8in@d-793) with a 71.8 identity. Theconparisgns ta
human V regions are nost iggorf%e‘f,@fk rdg2oBEP(2B2 21 aohsFadr InGhAdW to
desi gn reshaped human ant dies tromnouse PM1 anti body. The percent
identitigs to hamemglonegi®®s are | ess than the percent id%%ti ti es d0 nouse
V regions. This is indiregp)evidracest aat Lt hbaimu¥erPHF-P1'5

ric MP-lantibody version

Pedl%ns do

| ook |i ke nmouse V regions and.not |jke reg@rs. ahldi s evi dence al so
i ndi cat es that penQFiengd B’é’éf‘g?éyhﬁrgmﬁ?ggﬁﬂnggge%lw 1$V regions in order to
avoi d probl ens of i mrunogenicity in hunman patients. The V regions from
nouse PM 1 anti body were also , 10 conpared to the consensus sequences for
the different subgroups of human V regions as defined by E. A Kabat et, al.
((1987) Sequences of Proteins of Inmunological Interest, Forth Edition,

U. S. Departnent of Health and Human servides, U S. Governnent Printing '’
15 O fice). The conparisons were nade between the FRs of the V regions. The
results are shown in Table 1. Table 1 20 Percent identities between the FRs

o ~R A A rs - —— r - o - o o -



5 subgroup I (HSG@) of human L chain V regions with 70.1 identity. The FRs
of nouse PM1 H chain V region are nost simlar to the FRs flrd§Eme002
consensus sequence for subgroup Il (HSG@ 1) of human H chain V regions with
52.9 identity. These results support thegresults obtained 10 fromthe
conparisons to known human anti bodies. The L chain V region in human REl
bel ongs to subgroup | of ahFeehapechawmap o hsHd IhdFaHO™H Tham V regi on

![E humar . VAP Eﬁt@bt@&yt %osuth@r Buifhah! _M-ﬁwrwmﬁiiglaig}g & egi on_si From

e~, e conparisons to regi ons. in human | .antj bodies, i S

possi bl e to sel ect hurran?‘a'\{r e%%&n %t Rafiufian }{)é:haﬂ'é‘ B’as’iesglﬁﬁ' t?féé desi gn of
reshaped human PM1 V reqi2gnsCDRs wdulath Be dhesin (W0 nespicn lofiven towsai n V
region that be u he.desj gn of reshaped human
PM1 L cgi n \}“ggguaéﬁgs‘;ldggrt%%%#{ %§Gﬁﬁm)cehg1?:§]nab ?el'giet.s?rf that belongs to
subgroup Il (SG 1) Tbe pheseéssi ghventieshadsed Pravided B Fresiwped/ hegiaon.

Desicrn of resha shupgmn i J he+fd tcﬁﬁﬂ:' : .desi gni ng
t he reshaped hjﬁngﬁgjlf‘%\% %gvaﬁggﬁgﬁgb\%ggkﬁort?%: 2?’?“% E:Ihusrr?;'n V egilgohhrg&’t hat
woul d be 25 the basis of (2le @eBumgan Fhehppd Chregdorsus®dPMm 1 L chain V

region were nost simlar g thg ERehkAnh¥MRRgL oBhJohpY ifsaGicO Hunkl e Ng t 0
subgr oup (Tablg 1h. As _di scussed abovi, |r1corrplsroldgg th m)li_lse PM 1L
chai n VIi%gi on®R8 kRB&nChuAaRoRsSEnBPROG1PEG ! ATTY; §‘°rr§§‘te WRIL ni | ar
tto the human LIThAR® ¥ndegi on RElI, a menber of subgroup | of human L chain
V regions. In designing reshaped human P akn.V regiaons, .t.he FRs from
RElI were used. Moreover the |rE§z§aR§Pei¥Lu%‘8§ gs]c art Pﬁgaﬁ‘ataéﬁ’%“r rtcf he
constructi on otheebhmprdIhufiBn Pbpri3Sibgehain V region. In these human FRs
based on REI, there were five_ dj enc ;.0 : i,n st he ori gi nal
human RE|. 1 2 SEP 2002(§')16a-’(‘{%‘§|ﬁt ?o%gagg’ @7%?615%,?‘51, and 107

accordi A toKabat et al.(2198an Heghadpl ¥ FPIiPRe CORPEA SEREN e NUMIRA
(positions 104frd0Sanandpk87p£Var fiolideefoABcaddnbdianh ibod ROt HuwED
kappa L chain and, _therefore,5do not constitute a deviation from human (L.
R echmann etal TL-®Bture (1988) 322:21-25). The two changes atpositions 39
and 71 were changesThacpkrésehbeinveneisni dstihat mogeupiedidest ke dedhayed at
CAMPATH- 1 L chai nV. re]q'tog %Ri gch nn, et %I é§882cb10'£\z\o.ver.si ons of
reshaped human PM2 £7EhdPAYV ?egﬁgnwg d&&T8Red SOPRTERE™Ei*r st ver si on
(versio0'a"), thehuman ER$ weneLi deaincebmpoishiegREl - based FRs present

i nreshaped human CAMPATH- 1H (R ech ] I 88) e e CDRs were
identical to the CDRs in m)usElEM%ﬁE'mgﬁalﬁnc{}arlg’gléoﬁgagfhg’sgglolafld ver si on
(version "b") wasbased on ver §2bn an"LwrhaisnVyregéoanicrmpadisd nehinwgman

atposition 71 §Ncha{RNFRE3. aff@SHA¥RaiA tHBRBAGE Af mbligeaneRbedlondlyy ucture
for CDRL of the L, chain \/regl on asdefined ?ch Chothia et al., (J. M.
raffhis p

Bi ol (1987) 201385299 1%9. thRe"WhdRolhcPR osition ispredicted to
di rect | psi nfl uence the SKB?ICt&IﬁEHO&h&_ﬂﬁ Ebpraspngf, the L chain V region
and, therefore, may wellin !u?gfe ané]llﬁeln1 gl le ng. I'n thenrmus PM1 L
chai nV region, position 71 is{&)ty?oBFHEY fnCPR& NG PR RERPSFRs used in
the design of version "a" of (2$ha?n'('thahamﬁ|W1régibai goMprégiiog, hposrt i on
71 was a_pheny) alani Nepk D, VELS! ANendln ObpkESAEPEInINEBNENL L1 bR N V
regi on, t he phenylalanine at position 71 was changed to atyrosine as found
in mouse PM 1 ankikedy \te eghonhunayTibt6R2 shows the amino acid sequehces
nr 6shaned BN CARATEE S e LB epEraer ol eSah oo, |

i nreshaped hunan anti bo echmann e . and .the two
versions of resMapdly h?ﬁﬁ%noﬁ\ﬁn]ﬁ ‘?:ﬂé‘l’%”%?&b?ﬁﬁq Sgglb?éﬁ BRRYRERTLORST ) ¢
2 Design of tver dvdfes ethevessti ons of reshaped human PM1 L chain V region.
5 FRL CDR1L 1 2 3 3' 4567890 234567&%)%23 45678901@34 10 WPM 1

DI QMIQTTSSLSASL %@?&%ﬁ# SE R REPD CF LR BPREE i%v&ﬁ&@f‘ﬁc BRFa

DI QI QSPSSLS??#?S?ARE ,'I'Ce;?ré@.?égsw&b?’y? comprizing saidPDNA.

WWOCKPDGTT KLLI Y W%§¥%§e€€d§gﬁﬁb§ﬂ?&%g 5\%@3&5&%& FNTERL HS
RVLDb transformed or PEamRBeChRd ®Wifhg8the said vector.

789012345678901234 E%%@éz?@?ﬁm%’&@%ﬁ@thiﬂ—ﬁ%é provide a process
GVPSRFSGSGSGTDYSLTI DI ATYFC QQGNTLPYT 30 RE

GVPSRFSGSGSGIDFTFTI SSLQPEDI ATYYC Rwya GVPSRFSGSGSGTDFTFTI SSLQPEDI ATYYC
QQCGNTLPYT Rwyb y 35




"residue 1 inthe H€TC

i 2 SEP 2002 - 18 5 10 15 20 25 30 35 FR4 10 8901234567 V*EN¢1 FﬁﬁﬁﬁKLEIN
REI FGQGTKVEI K RVLa FGQGTKVEI K , RVLb Not e: Thel ERS Bi for

REI are those found in the reshaped human CAMPATH 1H anti body (R echnmann et
al., 1988). The five underlined amnb acid residues in the REI FRs are
those that differ fromthe am no acid sequence of human REI (Palmet al.,
1975; 0. Epp efO% Progustion & ¢ chdmerimyanddpoden o the mean nIhbheR,
nouse PM 1 H chadnaVpregess Wit producti®n df eshipddRhumhd Wi bbapai n vV
regi ons bel ongi ng (%10 ﬁjb%r Og[ﬁ-al (Table 1). As discussed above, in
conparing the FBuLLepfpan TR v region to known human H chain V regions,
it was nost sim | ar Brdetfh®esenrdptionhaifn Dvawdaigen VAP, a nenber of subgroup

Il of hurgan H chain regi e .codi f t in human H
chain V ;?;gi on NEW F}él{ﬁdt %erg‘% rﬁgé%t%f %é&g’%%%%&% Vé%ft%tfmnwlgshsalrr??v
regions, were hemgnasysoaegiede mirasi {HCMY) promedesyepdarsenfsyssemped

human PM1 H cligbfuY ¥83 @he 3APra3Ssich?e¢ khe Pees@tNGddie,dHshaped: human
PM1 H chain V region. Six versions of reshaped human PM 1 H chain V region

wer e desi gned. PPRt&FP-si x versions, the human FRs were based on the NEW FRs
present in reshapedriignan ©AVBAGIHapH cRoeGhgaan resudk. ofl $H)sxawbt he nouse

CDRs wer,e identical _to. the in yse P H chain regi on., Seven ani no
acid'reéﬁhues Fﬂn?ﬁﬁmﬁﬁﬁﬁﬂ ?gEaPp8?g3F§Xé°¥T%?7,pfgfefg, MEFZC and 71,
see Tabl e 3) wenetibddpt AUKa@-28 havbihgdatposhebhemadvals®&R.nfl uence on

antigen 12 SEP 2004 19 bindl pg. N ke RISl ok TRuSS ML X deglons

n“V e S & surtdcé resi S
close to the GBR abdpityResi thesp2@seng, chmexnd 30tibedyi AKL 20 tof t he

canoni cal str uEﬁHiEi{:O{:hgggjg?a%ﬁ_ég%?%%gh%nf'}{er fdhaR, s gpr edicted. by C

Chothia et al., Nature (19€ , .and/or are observed in the nodel
of the fduse PM 1 \Fidgi Hnést8 g5aBRNpEROWONGt RerPPRIt Ofr BEISAalfaoop of

the H chain V pegiong(&Rothbapréd84t- chembdie 48tWRsdebseryad iand pdel
of the nmouse 10 PM 1V regions to be a buried residue. Changes in a buried

resi due can di 5P UpE™®RelbvaRal | structure of the V reg~.on and its
anti gen-bi ndi ng si tBigReSi flsea7draph’ shawingf at besaanobifc B8LISH welstigd or

The' six 15 ver Sroriost FechanBieNRRaREhR SRLnPTEba T ribalisrarhit Pt en
conmbi nalons oFMumi ho &ohilbihafifeé &romhbisd$agehopbbet homeni ALH6R .human
e, a8 o sadobbRst-Goesh ol i iz en
version of a reshaped human PM-1 H chain V region.
Fig. 7 is a diagram of the construction of the first
version of a reshaped human PM-1 L chain V region.

25 Fig. 8 represents a process for construction of an
expression plasmid HEF-12h-gyl comprising a human
elongation factor la (HEF-la) promoter/enhancer, useful
for the expression of an H chain.

Fig. 9 represents a process for construction of an

30 expression plasmid HEF-12k-gk comprising the HEF-la
promoter/enhancer system, useful for the expression of an
L chain.

Fig. 10 represents a process for construction of an
expression plasmid DHFR-PMh-gyl comprising HCMV

35 premoter/enhancer and the dihydrofolate reductase (dhfr)
gene linked to a defective SV40 promoter/enhancer

sequence for amplification, useful for expression of an H



FRL CDR11 2 3123456789012345678901234567890
123455AVHPr f - 1DVQLQESGPVLVKPSQSLSLTCTVTGYS! T
SDHAVBNEWQVQL CESGPGL VP~PSQTL SLTCTVSGSTFSRVHaQvAL aESGPA. VRPIR L SER ey TrT

SDHAWSRVgD. y_oT_
F, 7RCD y T
RvHd chain. y T

~Rvr e —————rig—irrepresends & procgen for the GRBGEIISLIfRy OF

01223456789012%mqwmﬂl\mm ~AE-RVh-PM1-f comprising EFla

YI'S-YSG TTYNPSW@WW&WWB@E@@M& to a defective
Yl S YSGAE TTYNPSL KSRVHb
Vﬁ@ﬁgfomoter/ennaqwer sequence tor amp&gélcatlon, usegul

forlRW¥pression of an H chain. 25 1 2 SEP 2002 -
21 5 10 15 20 VHPH- $a RV$h Rvgd e RvV$f. VHPM 1 NEW
D RV RVes R Ty TS & Graps ShoNAE A A b cor s EE s anAe”
Rl SI TRDT SKNQFF l2QANS\GI'T @3 SheY GAFs Hatidd \litadiNQREL RLISSYHAMD TAVY¥EABn for
RVTNLVDTSKNQFS%qﬁg?ngﬁﬁﬁNYYgﬁﬁmﬂ—EL{%“

R 10 Fig. 13 is a graph pphowing an ability of VerSl@DRSfIO

5678900012 AB SIARHEAMIE halART HAMRY it il 1 34Riig 9P 1edg MERGT BYEVSS
WBQGSLVTVSS WBQGSLVTVSS Note: The FRs given for NEWare those found in the

25 first versi S Pesifap&sf mivareshagner- DY bk i grAm (R ea#BnK B89aPD

1988). Construcftdxorbqudlﬁ@srapaﬁh&m[thQ_GRregl ons The first versions of
t he reshaped human PM 1 and 30 Hc al ,regl ons WEJ € eacE construct ed

using a novel PCR b3sét BRCE o¥PRGLPRr "L
reshapedifiuman of regi mbslmaqtecnlpmdy{ Ctﬂm:m nedrégﬂdm@ms deZs 56 2@@20:!3 22
human FRs was d|f| u5| rlmars 0 re.place th e Ln t he
starting reshap (? ﬁu Cf%éf?r? c[br?ltlh AFE 9 orR ﬂdﬁéﬁﬁgﬂﬁ %’B%b

The starting netfeiled6 ftor tthee hoanest riletéRon of the reshaped human PM 1 L
chain 5 V region wa pI S Haped huRep

chain V region. The%r hag)e eﬂjunann%%n é%{_ﬂ%gsl r%gl on %\/as con'st ugétdédd
based on the FREFpiVasetil temphéshogas bumnauEFW-ae@m@mqﬂenmanhanquneut|ng
materi alyd or tﬁl%ecf%rlﬂfrdimé Hsildif ersal}?‘ HH&’?E%EM# dfathchain Vv

region was a plasmd taining the re uman D1.3 H chain V
regi on. The re§ﬁ§§€d=tﬁi}'@éﬁ/ ‘D1.3 H chain V regi on was constructed based on

tShe FRs (pflggg)ntzlg tir“f51 lilsmg%th&h%@ féc{e%‘éﬁ %bﬁ{cd‘:@%fd\&ti\&{ f‘@fvﬁn}\et al .
ci ence ce con a|n|ng
the desired huf8h* ?é‘l gw }ﬁ‘ﬁrﬂg é‘&%ﬁ%%@é&%ﬁ% *nabl e
the substituti Unrefglblme m)use PM1 CDRs in place of the nouse D1.3 CDRs.
For eachyq eshaped hyqan BM-1 V' e@i0ff S P HdRITESLUY A Bordhes A

confirm of an ability of a reshaped human AUK 12-20

antibody L chain V region to bind to human IL-6R. In the
Figure, "Standard AUK 12-20 (chimera) means a result for
chimeric AUK 12-20 antibody produced by CHO cells and '
30 purified in a large amount.
Fig. 18 is a graph showing a result of an ELISA for
an ability of a reshaped human AUK 12-20 antibody
(L chain version "a" + H chain version "b") to bind to
human IL-6R. ]
35 Fig. 19 is a graph showing a result of an ELISA for
an ability of a reshaped human AUK 12-20 antibody



20 sequences coding for the nouse PM1 CDRs and two priners flanking the
entire DNA sequence coding for the reshaped human V region \Ig%riesggs'mt ed
and synt hesized. Using the five PCR prinmers in a series of

yi el ded a PCR product that consisted of the human FRs present in 25 the
starting reshaped human V region and the €DRs present in nouse PM1 V
region (see Exanple 7, and Figures 7 and 8). The PCR products Were cl oned
and sequenced t(]gMeyEsure t hat the enti ce:thNﬁ‘ sequence, é)]‘ ver s a" of
reshaped hunan L and" & Thait regr 8" coded For Ccorrect am K6 30 acid
sequence (SEQ FDENOMBSY. IFhéRtenui ning versions of the reshaped human PM 1
V regions were conskiyct ed ssbing aslpxdﬂbsgodbtlaaémm Hymrldished a

PCR- nut agenesi Sok chnl qﬁes &Kgggrg&@t Lot As deelcrl bed for the
desi gn of the reshap v regrl% %ne Udi't i6i¥1I°Ver si on
(version 3b") of th’élgesﬁaped dnuzmthIVhQWLn@h%um&plrtegnfomm\/a:‘@@ﬁprruct ed

and five addi tbﬁnablmt§l 88Sa (f/@errﬁar;eashbmancstednzo ahtAbday 4902haig3 -
"e", and "f") of the res uman PM1 H chain V r |onvvere qQnst ruct ed.

These additi on3FTi&PEi dﬁs jé)ofilrt H L IEFFEE of 2 M Nt oM A& r st

versions. Thesefii Aibr6changes humarhalaRno acid sequences were

achi eved5usi ng PCR esls,t ] S | EQ}I\#%e nces.
PCR priners were degrmg] gg }§| vac;rur% %’P%g&ge t necedgfsary c anggggr nt o

t he DNA 5@quenég. FBPIlé)Wn@f a2 s@ﬁ*@é’eﬁi‘f hF‘@R'lr%]a%tJr%?% ang ideRYpriddgepin

wascl oned and seguesaedat o+emseiar Ralrsibf changes inhidiel AN¥ArSequagce had
occurred as pl apn Sequence of t haped human PM 1 anti body H chain V
regi on versi On%E S?’sssﬁgmﬁﬁr ﬁh q% %% 54). Once the DNA sequences of the
di fferent versions BfgesRapes rhmphplvmwvng ey vrrn Merf eonfELlisdd for

byl5sequenci ngant Bgit¢shaged, tttmap%tﬂ ilmh(aﬁeatanﬁnfuﬁraeﬁet%@n @t lcrrtaQn

mammal i a ceI I F/gr ession vectaqrs alread cont aj ni ng %NZ)E

Reshaped uman“BRP1°L cAai hVE retfiidhe SRErBYj of nbd q e diién §’ &Bﬁi ng

for human xC regi oh-6Reshapedhimarai.IPHR1 H chain V regions wer e201 oined to

DNA sequences codi ngl%orpt-;upy Jsﬁo&?%’é‘ réghlgf_rd)qg a0 Eﬁﬁ@}\e\fgrh' gher
% g h ant |

| evel s ofexpressron of the res uman odi es,

expressi on vec®Br 8P1A&t¥nhahine i FeshaRede PEma et oot 39 e”d‘ttlt?qdé’pl(é'céhﬁhé HCW
pronot er - enhaneerstiegi 0825w K hclidien MergRorl ongpatimi Hiactuire HHk-ihgxpt
pronot er ;enhancer (sge FLg 53 all conbinations of the reshaped
human L c ai nvgrﬁsrsoﬁg ngar( Iﬂ?{(h the H chain V region versions(a) to
(f) were tested for BBEﬂl H@rdq? of emEaraviingROubnthey H@R Y@y t, a reshaped

human anti body corrptnghmgqtaem@addamer $59MNmbdde ANGddi® chai n version
(f) exhibitedan abrg to br lglﬂ_ 6Rat algrrel vel as g}ﬂat ofchrrrerrc
PM1 (a) (Fig. 13) g%?fb Ydef"8i FPREX 1\%Ice‘) 'R dif iFEETCORs in
the DNA segueneésacodiing hono¢hmradskapétdotiumem PMUman rldgictdns the i nprove

the levepsof exBh8$$LORion df 2R RABZ wh2éh -pFod e LW Rbridea dnavel s of
reshaped human PM lanti bodi es bei ng)zg‘roduced in cos cells, it

becameappar ent 2PRAPOHKe tPelRf MBI Xy 88si bf BFCEHE Pedapedfdfan H chai ns
were al ways apppoaxceat ehy d0eh od dqylhi\ﬂﬂbﬁhhamapdtteede\ml&rﬁf Mpyriessiion of

t he reshaped h n e 9 IS,

appear edt hat tﬁglraegwgggg% Q%T’gélge@ Lﬁ)l\& CEor{gh;ﬂhrﬂelshaped uman H
chain V regi onPtfﬁﬁtlcéauéedon‘ewcl’feiﬂeIaéltePéS%br%%%rW e areReRgScdent i fy
whet her ghe | owaeiBbevel ac0broned ea;ran@tersessam wese dihe gressdnie of

| ower | evel s of tran§cr| gtlrordndesc ggrtexduétrorp1 cosocceel | $GO- 4 ansf ect ed
with vectors eXpressifig reshaped“human il

and ai ns.” Fi rst St rand
cDNA was synt heybredamadB¥eri bBek frapesehs POReRtons Mpwf adms tinesedPm 1 ' 15V

regions. Usingp QBJ.BB!nHBrﬁUﬂ§§lmede-K%4f—|73-nKn&hﬁ;‘UmDJTS DA @pding for the
reshaped human

H chai nV regi ons S wer ner at om t he
e T e aaor s Puk e PhPOELS, Ve, enerar sd hom
human H @hai n Yheegbost2GEoioh hrercrrwnapédthaaanhibﬂtmrmasv Jrsegie@rq:rltbleelre
weretwo PCR prg fluqatn% Re@eré%ebyximggs @X@ﬁftegpearﬂasétqrrt er PCR

product 299 by [ong correct size roduct nmade up approxi mately 905
of the total yield B'PPeﬁQOBPoﬁ%%’fr%cthbt"ﬁeC§Hbf‘9e?°1‘-’éﬁ RO é

up25appr oxi mat ebystOmoabclibrat odat i BBl ,dhybeidbhe ¢eshapethuman H chain V
region, there were also two PCR products, one 444 by |ong, as expected, and
a shorter PCR product370 by long. In this case, however, the

i ncorrect,shorter PCR product made up the majority of the total '30yield of
PCR product, approximately 90~. The correctsize PCR product nade up only
approximately 10~ of thetotal yield of PCR product. These results indicated
t hat sone of the RNAs coding for the reshaped human V regi onscont ai ned

deI etions. 35l n or der to det erm ne V\:hl ch 'sequences were bei ngdel et ed t he

T . NN - RN I A o o -,



FRs in the L chain V regions HSGL HS& HSG3 HSHA 25 65.8 64. ?i@ % FRs
in the Hchain Vregions HS@ HSAI HSA Il 30 58.6 53.6 49.1 9
Table 4, the xL chain V region of the nouse nonocl onal antibody AUK 12- 20

i s honol ogous in a 35 sirrilar extent (64 to 68~) with the human xL chain V
regi on subgrougs (HSG) to V. In a searth of the Data base "LEEDS" for
protein, L cha ﬁmvgeegnzgri ehdhangetadt Rdddy & ebiaMngt redaaling Bb. 2

Physi ol . Ch 2 {3 to th
RSE 1V exhibi ot he b ghest o P§§§§a%§% de%r%%%‘ﬁ% A
10

anti body REI, H&eERPBLStEWsLBucORA ofi 9 Treshigdda ittt FOW 5 oasede
mouse nonocl ongb Q_?hth@éizBNbinQQleQB&&ah@erhQ:ﬂI@.G |acdi>1€:!<ﬂt%|t§c§ #nd2~

B R W R e W S P S iy SRS 8 e
particularly CDR2934¢rai@8ponded better to canoni cal structures of the CDRs
in REI rather than e Ln g hove 1S not

necessary to chooseﬁggg h%mahg F}g %‘%éé'%&cfao |aZaﬁe]ben Qﬂt t%%r%%e -

nonocl onal antD:bo‘dlyeACJKN.?tzlsocarrmadno\itr by an pbrlqmetdacs&e:Mn bosh elsion

bel onging to t her r of. th
t he nouse m)notc] t‘gq“g%/?géod 9%@ ?ifl@ﬁéﬁ"v regl f(l)an %hﬁtiﬁsw %faé%}‘ are
used fortOhumanPZa®iBAusSE ’t“ﬁéoﬁﬂaggélnéﬁ§épé‘ﬁla'lr At iFOMPSAGE 12-20 L chain V

region. As shwmlgan{[améetﬂde%Emﬁé@sv(ﬁams@nKgbptahwaaﬂtdbtl@dy»ﬁa% 12- 20
exhibits the hi ghest ho Moreover, in a search of

YoM
Dat a base "LEE eﬁﬁﬁﬁ 8 ﬁBQyIM St EJ| 8r 118 &%@™ ., J. | munol .
(1987) 139: 249612@@:11)1cmésmael pofimeg t(Mohbe KHapph ecvhisitiang: ; amﬂa:b)out 66~

honol o 'th 20_a b 'nVre ord
desi gng)r/e\émhaped TURRN i%% ggb 88 5 g? chétllg"lﬁ3 éq I éHRS of
t he humdh antumemxan@mngrﬁgemlnaé p8Gner a‘naplélést;lubltyunaml&dMQS
i body H ch F
antibody H c ta% uh/efé’ghgﬂri\@iﬁé {Q%h ’@ﬁeCBRi' sbhgnek 'é%?‘féug‘);}%}“%ge 783)

sequence ( Ket or ough Protelr n Engi'neerin
are used. Not gnouUs® ‘Eh% ehiinoleadant FBEE§NRCChand vhueegiiKéfnp@mqstts an

about 64% honﬂhﬁgﬁ’lc\l\iiésVﬁiﬁhoﬂheaDNﬂf sé aehugaabagetg%%xawebwéé qtten n Vv
regi on. Design of. reshaped human, AUK 0 an& %od¥ chai n%@d ns,
According to tFRAHLTR? E%%Bnregb%ﬂapeﬁoﬁuﬁﬁﬁ Abkcesiog bt | ﬁlgl_c

regi ons20s desvogregliais shoavmounsd anbrobloaalgahBibotiyt, he ORGlroups- of s E P

zooz - 29 Tab Rl 1?325} 2345678901%@45678 0123 @ VLABK 121&_87
@?&‘% RYEa )

Dl VLTQSPASLGV
DI QUTQSPSSL SASvhrRae DRl SEE@5BT: N0890133ﬂ0ABQID BABK8VSTSGYSYMH

HOKPOTTP-LI - { RS R Ui S B APKL LT T W GEREGRADRL T JASL
WY QOKPGQOTPK~LI p ASNLES 15
represented in SEQ ID NO: 23 are used as 5’-terminal

25 primers and a 3’-terminal primer, respectively.

Note, the 5’-terminal primers contain the nucleotide
sequence GTCGAC near the 5’-end thereof, which sequence
provides a restriction enzyme Sal I cleavage site; and
the 3’'-terminal primer contains the nucleotide sequence

30 CCCGGG near the 5-~end thereof, which sequence provides a
restriction enzyme Xma I cleavage site. These
restriction enzyme cleavage sites are used to subclone
the DNA fragments coding for a variable region into
cloning vectors.

35 Next, the amplification product is cleaved with
restriction enzymes Sal I and Xma I to obtain a DNA

fragment coding for a desired V region of a mouse



FR3 CDR3 6 7 8 9 78901234567890123456789012345678 901234567 VLAWK 12-20
GVPARFSGSGSGTDFTLNI HPVEEEDA ~TYYC QHSRENPYT 20 RE
GVPSRFSGSGSGTDYTFTI SSLQPEDI ATYYC RVL GVPSRFSGSGSGIDFTFTI SSLQPEDI ATYYC
QHSRENPYT FR4 25 10 8901234567 , VLAWK i - 20 FGGGTKLElI k REI FGQGTKLQ T RVL
FGQGTKVEI K 30 Note: 5 underlined nucleotides are those changed in the

desi gn of CAr|PRIPCiPnadt apddPodyee Ohe thet otdferTdiand 2)an apgprosEbae02 -

30 Design of geshapgdvberer AWEh13s2 1@@,§riilaogasud19_cf18§ e Ned Pt ORSLRCERS di ng
to the above reason, reshaged human AU C 12-2 nti body H chain V regions
are desi gned uS?Mg 5SERSL6F1PReSPEIHESeF? ﬁaﬁ“%l—l&m@z - and jtthe Rbeve
however, that DNA|I EépbgfientedseddgatkdDiA thodihey dleyavers EIED htvredbfakn
12-20 antd body iLp,LV.reqi designe segugence

conformng to %%%Q?{é‘?ﬁglag%ﬁ 8%%23%%0% b%%e%éjfl g%ee?ltasc%%rf%ef%%saé of
reshaped humand@sitednVi bedjonoofhar mouseampoosilionalt \ardfikodwbnor nal
splicing in the res e s AUK 12 I U f

nucl eoti de sequence@&gsgggggﬁgﬁ (r%ditfligegﬁ%g%gd~$ P’?th: %gcas% I ccll n%ut
donor -1i ke fseqlaldn@@Y_ TREvAB8iPnad prggedurei.s desigi zated as version " a".
15 In addition, verghanciBnihg o€tk HB8ireahared MRSt ARy i body
H chain_V region were designed. Amno acid se%uences of the versions "a" to
"d" areldhown themagfe 8regevgpieed fRidepriliip Fxamples 1 to 3.

12345678901234567890dR316aé8808r1i234De2brMPAUKgl Redlons (CDRs)
El QL QUSGPELMKPGASVKI SCKASGYSFT SYYLH. SO ZV gg%gAlﬁVKKPGXS\J@é\éSl%(AéSrGYTFS

RV~a QVQLVQSGAEVKKPEAB\RYBERAEGYREFNEY 9P HP ypervar

complementarity determinkXgcregions (CDRs) of each

RV&d : . . . 02, -1 31
Fre Cored 5 GETRUB IR TR OR SR TRt TS0k, A0 12 SRR RSN ¢
Y! DPFNGEPSYNQRFRES G IWRAPSXEL ey EGRyHAYWROEReQanEWgen binding site.
Yl DPFNCI;TSYNQﬂ'*@@}EQ%nQ on_the T.I and_H chains have HFERBQQ'S? a8me gene;al |_
96789012345678@'@?‘29‘89%%5@#@99&954@{“3@169@9&598 four framework
12- 20KATL TVDKSES] LOMEIL BBk £y PEwRSAY Y ¥6AREREBY T X FEDXSXN AL S IR ARG YCARR
VHaRVTMILDTSTN AL £k RS DAY B e pdbnt B oo w0
FRA10 12956789MBNIEE SKH 5 7B901RSABYEL Alkxr 1 2M20868 RETxAY H., in
WGQGTLVTVSA20 Y .\ : "

Rvﬁgé/&ﬁﬂ&é@ §§W¥B%§F%Hgm}m15¥1¥§§ I%\é%t}:-es—t—z,—hﬁw o The

posi ti on wher Pepile. cheabhh apn@oHusan Sesvdgesi 49880 -i d&ime i iFRs he HSG |

VH regi ons (SGJrds1 h@&@%esa"%ishwe HBHEb b ReBna RNk tie Eomsidigs 1 2
SEP 2002 - 32 _are fferent fromthose in S@ consensus sequence . For

RVHb, RV$c and 8RR, CORRGChINGOrBEr d2REsiBUBSME FRECENTEOFTERT RFE &L Rvga

ares howte_- b5dl%é5%2%é€£ eQﬁfﬁctﬁﬁé$LO*ﬁhéaégR§ 'éé‘éﬁ hfelﬁei_?_ﬁgklﬁd:sf;éman_ AUKFRs

- anti body H chajn region_are desjgn shown in.Ta usi ng

of the human aFﬁ?’bHH’th(§BSlmnoVb§b Eﬁ@séﬁl‘fs ?-'?Hbé-hfs(?f?‘% ant i body

produced by hydomatomp QdneBibeté stdetheeflotmamiBncelf]l $hef amtSigerpati ent;

its am no aci ce;ls de i [ i nycl i uence of
b pREICELe, (oREL Bl B-E dpaBratrls supida o

DNA codi ng for aci d sequence 1's of this
literature:. Construction of Chimeric Antibody '
30 Prior to designing reshaped human V regions of an

antibody to the human IL-6R, it is necessary to confirm
that the CDRs to be used actually form an effective
antigen binding region. For this purpose, chimeric
antibodies were constructed. In addition the amino acid
35 sequences of V regions of mouse anti human IL-6R
antibodies predicted from the nucleotide sequences of

cloned DNAs of the 4 mouse monoclonal antibodies



Tabl e 7 FRICDR11 2 312345678901234567890123456789012345V~AUK
12- 20El QL QQSGPELMKPGASVKI SCKASGYSFTSYYI HSG QVQL VQSGAEVKKPGASYKV SERASEATF TS |
e: 1220HaQVQLVQSGAEVKKPGASVKVSCKASGYSFTSYY! H1220Hb
S 1220Hc 11..S 1220Hd

1 Z SEP 2002 - 33 '5 10 FR2 4 678901234S6789 VgAUK
12- 20 VWRQSHG(QEEV&FGWWWWE\M%I% were oremparedibtd 2eack ¢RREEd
FR3 V~. AUK 12 and @HAX fglg8onk24Qidan kel

R ke M A hRe b e
0122223456789012345 ABC YIDP--FNGGTSYNQKFKG Y1 DP- - FNGGTSYNQKFK é 8°15 20
25 30 WRQAPGORPEWRSCh of the 4 mouse monoclonal antlbodles, a set of

67890123455789@@2&345&ﬁ&mmlAB@d%TmT%SSTQ%MSSLJ&@&Mﬁ@AR

RVTI TROTSASTAY)EL S RSERTAVYYGAR (RVTI TDISASTAYNEL SSURSETAVYCAR
K V however, had relati@eR¥ R4 tifclt] BRERPONKI2 367890123 AB
WL %/%Vég %B ggtlﬁdeﬂVﬁétHéémpl%\fr@%ﬁﬁo&é e LR RF- - AY
1220Hd other.  Using thgocdonere mopseuVd&aIiRaE « ki dhidseric
slel220Ha anti-IL-6R antibodies were constructed.

10 The basic method for constructing chimeric

' antibodies comprises joining the mouse leader and
V region sequences, as found in the PCR-cloned cDNAs, to
human C regions-coding sequence already present in
maummalian cell expression vectors. Among said
15 4 monoclonal antibodies, construction of a chimeric
antibody from the monoclonal antibody AUK12-20 is
described in Example 5.
Construction of.a chimeric antibody from the
monoclonal antibody PM-1 is described in Example 6. The
20 cDNA coding for the mouse PM-1 x L chain leader and
V region was PCR-subcloned into an expression vector
containing a genomic DNA coding for the human kappa
C region. The cDNA coding for the mouse PM-1 H chain
leader and V regions was PCR-subcloned into an expression
25 vector containing a genomic DNA coding for the human
gamma-1 C region. Using specially designed PCR primers,
the cDNA coding for the mouse PM-1 V region were adapted
at their 5’- and 3’-ends (1) so that they would be easy
to insert into the expression vectors and (2) so that
30 they would function properly in these expression vectors.
The PCR-modified mouse PM-1 V regions were then inserted
into HCMV expression vectors already containing the
desired human C regions (Figure 1l). These vectors are
suitable for either transient or stable expression of
35 genetically-engineered antibodies in a variety of
mammalian cell lines.
In addition to constructing a chimeric PM-1 antibody



12 SEP 2002 - 34 are changes fromthe HAX FRs. For slel220Hb, slel220Hc,
and sl1el220Hd, only the anino acids in the FRs that differ frqrgtgtq:sqﬂum
the HAX FRs are shown. 5 For the production of the present chineric or
reshaped human antibodies to the human |L4L,6R any expression system

i ncluding eucaryotic cells, for exanple anlnal cells, such as established
manmal i an cel | With| Vnaegipnsgideadiical 4ed thendt nagions mrament ain

procaryotic cepbgsef @m-@xamheodga%e@s%rp@)l S SWdtdt verldld I's, may
be used. Preferably the ﬁrese hi'meric or resha ed. human ant| Ies are
expressed in nBRYEPFAR & I“Ilsa§‘E'réI1P°5é’ “8$ G&I’I%t%’rc'f@% @’@’T%lOHSb)n sIh

cases, a conveahmaahcpmmmt ahtlzlbbﬁlyl (verrstilon eMpr add ennmb redaeelagn cells
can be u d. For exagF1 ?87VI ral ressi, on stem such as hu
a

nma
cyt orregal ovi r uBCF i edM )‘?hFH aﬂ‘Po @rgﬁ D KA %chs‘?aom

Exanpl es of thespapagéskeohovégsdne20 dGontamparg nighdhdCHV givadioterreqicdnide
HCOW- VH HCyl, HONMV] tde 4 ke derived
from pSv2neo, as Sh%gﬁ@?ﬂpﬁ%a%%ﬁk%hé?%%mm o?" ;érj’ganol%er useful for
the present inVeRegéANFs f-ﬁeWﬁarraﬁtéPeﬁgahe@nthacp&cqrafewe(HéFaua)

pronot er . EXDVQ§%598gYﬁét gESpe8Rtabn 197t kiag BhomHﬁudln@\*éi‘ﬁ: HEFrrl 2h- gyl
and HEF- Joh gx as well a HEF VH- % lgt?- HEE- VL- gx,

.9)
15). Fort gene ¥ Fgfl‘cﬁt FgﬁlBth TRALgNRes e MOSE MIW%& or
may contain a ghéitfjenel0Expseasilgsiie .vednoosdeantta relvragdaltee dife gene,
are for exanpl A Yl F HR; F 1) and
the like. In sgm %gnf% ng]}éger% |lﬁ\88n%‘%’ﬁ \Bgrs %EP(?\YEA es &Y ‘faf%?ar}
regi on and an Htchasntvoneg[)@nluf thenbushadb NomegiomalofamouselyPM-ol t he

human | L-6R, a n o] h I BaV i din
for the 1 1 S"EER"385,POSSER0R G0N kel Ensnel Bo HEDIRAREN rpfpe 10
const rudi on o#@lhuhﬁﬁ#ﬁ@ué‘é Ehﬂ-ﬁeppél‘éhPPboth&ﬁd cha gy &@ sh @fHaebody
to the human I&e dNBcROAREL aﬁéséetmeeﬁbasqme KeRina@X @0/, . Al 20,

PM 1, AUR64-7 and AUK146- 15, 5T chai n gl on has an ami no ‘aci d
sequence shova‘Fh ?oReéxa(erﬁf’)SE@ 56‘)0&@51302 keg theg ngcessaryh Fhangathai n

\T/hregl on has aﬂréaﬂhQODﬁﬁl Qe@ﬁéueesecsbmn@ lEBlrsEthlj@N@lalaﬁV Z:Iagl%% or 3|1
ese amno acid s ences areen eoti de se nce xanpl e,
Shown {n109E0 | b NEHSHeRTBEESE, BASTCoRtaPUayr Forr et AInsamiht ol b
rel ates 200 a cacwevitmntobbilpdt bot heehbnmanl LLERR .cofel Shige(xt)c #P-11 chai n
conprising a hiyp Db&%h@ws%ﬁghﬂ?mai‘gg ﬁlﬁags%o'-tﬁ'&ahﬁg\ o 691k ﬁasn

an chain V

*15(2) an H chain conprisin Cregi on a nouse
regi on. The noesdl La§h‘éﬁ3ﬁ5W@g(@bl analmheaﬁémefﬂo@h&tﬁe‘y e FIEYP RN aENA

encodi ngt hem a gt BSodless ADRE4 aPOY R4 'A"tmlbetrma L cahaleric rawlwmeéoe any
human L chain C region, and fﬁr ex g human oﬁ‘ﬁ The Fu?‘léga ain C
regi on may be %AFS hTRRACFRAEEA: c £ gpﬁnChaﬂﬁrF'Sra ARy t he
producti2en of tdetlkdi hemags 2DLeROUNust Wnexpaesagodnveactanstional, My
conprising a odi ng_for h re n n hain C
regi on25under%%€ &h?r%?rf)% {-amﬂésfi egsfg'gﬁlggﬁt géﬁ nggo%l%c aalglaﬁ
enhancer/pronnﬁ@q{u@yse@m and anot her conprising a DNAcodi ng for a nouse H
chain V region and e Hy Chal Be CLEEE O, UBHE ARt R oRXREES MR control
regl on such as anen ance pronot or system are constructed. Next, the

' 30expr essi on &weiPAY ayas c%el@ah@%ieé?eﬁh?ofhﬁﬁi sandddagenoTmiheal i an

cells, apd thejésamsfLord ee‘loﬁe&ﬁceieﬁubfuaeéebnapear Aufan '&n\ﬂl\&)dyo fy oduce
a chinmericantibody. Alternatively or a nouse chai.n

V35r egi on and Hhe el thabR- C ?Eﬁl ED%Lf\ﬁﬁHlﬁnDﬂﬁ E‘BH?ﬁng{orla%qX chai n

V region and avdgnedsét Chatge Gyr 68i Qésaﬂ.ﬁs obt3ihER EQQayﬂ.n%ﬁtHdﬂerﬂﬂlﬁﬁd
into a single expression vector, £n g Caor is ugl to_tr sfeg__I host
celI's, which &% tHermeuse PRELTHE BoaBFLPRIVEET 87 UBRBy I E

chineric anti boelyls Stfmesplaseed invenhiude fuiceher Ofr thiedds m@useshaped

anti bodysto t U Si C ORI e a
human L%Chal nh%n?e{;Tlﬁg—né;}lr Qﬂéené?&'g%ét iE)ﬁall é%/trggagi nggg%g% @#ggla L 10
chain FRs, andientihnmororel bf agt#Bis¥- nonocl onal antibody to the hurran
IL-6R and (B) an Pi SOAPSE SERE, v(EeqRohEMERol &baise @one@ilehaland (2)
an H chain V regi o~~ conprising human H' 1~ chain FRs, and chain of
a nouse nonocl onal antibody to the IL-6R In a preferred enbodinment, the L
chain CDRs have am no acid sequences shown in any one of SEQ ID NGs: 24,

26, 28 and 30 wherein the stretches of the am no acid 20 sequences are
defined in Table 9; the L chain CDRs have am no acid sequences shown in any
one of SEQ ID NGs: 25, 27, 29 and 31 wherein the stretches of the am no
acid sequences are defined in Table 9; human L chain FRs are derived from
the REI and human H chaln FRs are derlved 25 fromthe NEWor HAX. In the

Y R T o o



1 2 SEP 2002 - 37 wunder the expression control region such as an
enhancer/ pronoter system are constructed. Next, theexpresﬂz)wgh&s are
co-transfected to host cells suchas mammualian cells, and t t ted
cells areScultured in vitro or in-vivo_tesproduce a reshaped

humanant i body. Al ternati vel y, a DNA codi ng for the reshaped human Lchain and
a DNA coding for ta iy el ' : 8

expressi on vector, ppeht J\_/ﬁ&&gésl s used to transfect host ceI I's, which
NURY

are thencul tured i V1 0 to produce a desjredr.~si: aped human
anti body. A chi meri TAr@PHDERISE & F%%B%@ human antibedy-whexeip: sdeced

;anf ]pe 2sol ﬁt szffmcbptalrﬁé@@b h@oﬁdémﬁﬂan@ﬂ?bdypagéegeaeteﬁchn?e gr ot gl n
af fi ni yc rQrmat o i on, exc chronat ogr a ratiqQn an

t he I|ke The &"E%aé% SN Larlﬁﬂg?%?%f +Esh3p‘gﬁs£ﬁ¥rgngﬁe}1 ithec’?gnlﬁe

conmbi ned with lﬂrgH-l o Todw benesenCERa20f\hthe motsbonyno&ilonkarly, the
present chinerj chai no h b ed with an L
chai nto constr u& oc{\bﬁo ne& a%’??b%féy%maegeﬁ&%ﬁéggf gﬁggggeg}r egi on,
reshaped humarthestefiarey, ridy omineweeld stauenses egf ohhant nedhﬁpehailnurran
H chain V regipn. f‘oﬂé‘tfﬁ Il d e/ mlfga&ew@a_gh@éfgsc&ﬂ ap anrtggs&a hurman

| L-6R, and t heref oreconsi ed to be useful or as use

protei i@t h othEWTh ARSI anh MDY | FRIHIRT nde cheReal énoFB?aBWbsl(Pé
agent s. 30Mor eqyedds )t mwtof_ ety seghemcé®PRs andH chain V region
CDRs are intrinsic regi on blndtoa antigen, hu L,L- 6R,  and
t her ef ore consi dergﬂt’ty}’ H'@gi%ee%%c’a SRIEPS o r%f“f‘ﬂg‘éﬁép?ﬁggﬁﬂd&ﬁ?h the” -
ot her prot ei n, If @hairepardey) grharfirerrerlt | et Sbady divagnoss t c8imgeairs toDihe

coding for_a n . in . j t usgful for
const ructon 4t oV L% ibe Al BEERS thy INEBKE PRk SR PR, 00,
a DNA cbdi ng fIor @d‘- redshaped Biwmlan Chemhai (LIS hi2@2+135TNAL3DEABNgwith a
nouse H chain R0 5 e t i f o] uction
of a 5 DNA COC?I ng fo?aée{ﬁ:: t|t3}1rrer %ﬁelg—lqghca}}ar}%gp}a é%ﬁ?nmf%régeggéﬂgped
human H chai nwasbmestersimBNAR T 3@ fd g dF ¢hakaith m%@;mo%femwee the present

invention is lé%@:fl'ﬁocﬁprmd&'?ﬁ}}fﬂ@t('lﬂm ofslaa:&\lﬁeeoail ng &eQE1a Ae§8§pﬁeshumn L
chain V region _and a for %eqe;%:ap hurran L _chain.

Simlarly, DNAlf%ﬁ'l)nd-% oﬁ49lﬁ)c Ht¥he %}F%sxéﬁ‘ﬂs?nggﬁ?ﬂ onis
useful 2@r comnsedgdionn m‘ov\alﬁl@h qmi:a*@tfsaroﬁ idsmapey ﬂ:mlmwm metsen V

region and a cading .for a ‘.15
The present |%ﬁﬁloﬁl 1-1hlust)el acgr%dq %%{]rmégﬁ%@, bEB%t% 'S bf/e J0mrlnseans
limted to, tlegef ctlylmmaign@umpl\es:egimﬂm e Thi® gpronides DNertheirng for V
region of mouss Al QRalacd Rt UhdWREhAD s SbddendePNRg0dI ng for

the V region of a nouse nonoclonal antibody to a human -6R was cl oned as
fol lows. 1. PCOF&E&S-on Wersotid VROl ?mgh%mﬁ’%nﬁdMEyzo was
D sty e S e e s

i ochem stry X cells o e rido
AUK12- 20 wer e VcSRELENS -y ﬁ%lﬁ’qafp%qﬁ e o 4o g{févﬁ?’aﬁ‘& *RFoRYanat e
(Ful ka). The kdwvegeriatye g\mﬂaaw ebsamred in I Micekn W xddbonsleasol uti on

| ayer 30|na ntrlfu [ Sdden centrifuged in a Beckman SWO
rotor at 31005 red %@Ctﬂr %%@to%rem pitate RNA. The RNA

preci pitate was vva@hedh \MetSIpe@ﬁ'-t@t Warrsig isands off esm| Weseen rensibedies, 10haM
Tris-HGl, (pH kAl EA%& Wi med @Lﬂﬂ %edéheg
Proten%oe (Boéh?%‘r?&gr%a g)éﬁo{fl(\)ﬂﬂgp C:{yncubatned at a§

mnutes. The M f@mrle \Ma§eg11>n2 oSEhuREY an@ebo 5 t I R v@%w pﬁeﬁer-raﬁd

chi orof?r{n are (?MAR@S (gar .e®aDinf %tte%l}/\ﬂ tlgprgismamT | cHﬁ\C?ﬂ% 195 g:@sstlm- .
preci pi aevva | SSOl ve in ~1 Q r's coO al Nl ng
mv EDTA. 5 2. 18¢nt Wadihs 2017 % rﬂid@“&tlrté’nde%l%eﬁba ‘Fh’é%‘?’z Eg?’é‘
stranded cDNAaatG®bdivh§ralso m st medurae: des crtid el ds}ya;]nw tegiockoet al .

Bi ot ec | ogy, 7, 934 abo ot Lepar e

descri E%’S aboVE"R&Rs & &téé’c?%\ff)al @tﬁl)o @8& r| 5- Qﬁ g3) buf f er
sol uti on cont &chiienge4d L$8I7RCL 386 7r9|\14—|\7g3(3)2 wittth reM i ¢ 8% otdmeti‘ojr, 0TBeniV
dATP, 0.5 nM C]:'fm ojl @&, r r
(Amexsham, g%ﬁﬁr g'sofn rglVII]-&V ragivg?sr%g -r%{r?sscér)il%pﬁ?ise @Jnguggf
associated virus 2; Anersham 15 and 25 units ~f hurran pl acent a

ri bonucl ease inhibitor (Anersham, and the reaction m xture was incubated
at 37C for 60 mnutes and directly used for the subsequent pol ynerase chain
reaction (PCR) nethod. 3. Anplification of cDNA coding for antibody 20 V
regi on by PCR nmet hod The PCR nethod was carried out using a Thernal Cycler
Model PHC-2 (Techne). (1) Anplification of cDNA coding for nouse x licrht x
L ) chain variable recrion




25 The prinmers used for the PCR nethod were MKV (Muse Kappa Vari abl e)
prinmers represented in SEQID NO: 1 to 11, which hybri di?egﬁ\Ptmnz nouse X L
chai n reader sequence (S.T. Jones et al., Biotechnology, 9, 88, 1991), and
an MKC (Mouse Kappa Constant) prinmer 30 fpepresent ed in SEQ ID NO: 12, which
hybri dizes with a nouse x L chain Cregion (S. T, Jones et al.,

Bi ot echnol ogySoBsigdgringohew Ep,desigporeshgped pERrasyp@bikeddHrizemg 10
g1\/|1T£r:vI S;i?'cl']P (ﬁb{égﬁi\SA))M-%Oaﬁgﬁ_lg&y, 0. Thé“/gﬁlﬁEBnFOiﬂieﬁMidA@E%i _tfi§|3_ }QmiaFr)m\/Ik_dCT P,

: R unifs_o ol yner.ase Ampl i Taq (Perkin

i mer Gt us) , YoPeRLphE\Rbe 1858t hEn s nE D aBCEhE, LARBYE e P FITHRE 3~
MKC prinmer and #egionf.t hEhisatsi bndirettr evifienbe thadl ehet mancesd FRMONA

synt hesi.swas he R e tyr A C_ftar _1.5m.qut and
then at So4c roradheRn: 88 3Btk Sk HBHERL V. 8y oRE ane) b Rk HindlfS
order. AftertVizegboperatThéscgvidenas adpeaindigBtesnddatt Hdr ewichl dre

m xture was f eLAli 0 OukRpt .-)o@_gp_zj'f' j ‘of
cDNA codi ng f%%éﬁoﬁgeﬂﬁq%ﬁgﬁaﬁlu%%%%rirlQﬁAs%g?iBr?r%réafor tﬁle ﬁlézCaRé‘}cl;\;lr—zliv
(Mouse Heavy\R¥PRbeBS f Lmmpgogenicibyr &pr BUBAReRALASBES I D NO: 13to 22

(S. T. Jones et al TheBirot&§D6RS 0P¥ommotSe PR1) aahdbaayMdeddVausd

Bi ot ool 0g-COMBATES, S0GkIS (SPRSCRENE SRRVPRLES: 67 Ghe CiTrreEti

Bi ot echol og~=;""¢" , 199 5 ti 1 t

accor di ngt o téebgaoepyrof efunen a¥ degionbedsf defihedabyl Ef.i @ati onof the x L
chain V regqi epe_jn_sect| 24, Purjti Laon_and .Di crestion of PCR
Pr oduct 20The0€iﬁa€r%{én%§tstgﬁg?ﬁiéé&%?/n?g% Wgégggggl ggd above were
purified usi nfrreghheENPCRIptedest puFdfthakddhirny UBAGERpamimeds) ofand

di gest ed V\Att}E%'t f riGli nz GOEFR :i.n 100-
mMTris-HCL (p . %%%t%ﬁ%gé€%b%%©(¥2§a%6géﬁg%ﬁﬁm lt%alltn%S?C for
three RBurs. GFELERhestThm APTRIFLSRS cREFachadewPeEvwBRBNShead&sc Mior of or m
and the DNA vass egovegeshdy ethanebswIesi #rbashewn Naxtraphbe 1DNAprecipitate
was digested with 10 units of restrictionenzyme Xma | (New Engl and

Bi ol abs), at 37C for two30hours, and resulting DNA fragnents were separated
byagar ose gel el ectrophoresis using | odabkéting agarose( FMC Bi o Products
USA) . An agarose piece containing DNA fragnments of about450 by in Iength was
excised and nelted at 65C for 535m nutes, and an equal volunme of 20 MM
Tris-HZQ (pH 7.5) cheteemt niden it BET AetveanOthey RBS fuam &deedotiser eon.

1 2 SEP 2002 - 41 JF 1 yva%] C 1 n | or of orm
and the DNA fragne%}g-hgva?%ée%%%ére %ﬁ%?h%ﬁ%lf\%%@c?fglst g{:ln%%ﬂg% di ssol ved
in 10 ul of 10 nM Sequens{pHor Hhe shiffienent ISYRIEDIRS PA hEM3Nmanner, a
DNA fragment 5 comprisdith4, gene coding for a mouse x L chain V region, and
a DNA fragnent conprising a gene coding for a nouse H chain V region were

obt ai ned. Both of the above DNA fragnents had a Sal | cohesive end at the
5' -end2ghereof andaan Xws liotlesivecleadh a¥ tég¢idnsend thereof. 10 5.
Licration and Transformation About 0.3 ~g of the Sal I - Xma | DNA fragnent

~.,onprising a gene codin a nouse chain V LorL~r pre as
descri bed above, was Iiga?’ééaévith abouﬁé&l.].f ~g of aﬁggé?é vect oﬁ'?%éf? ared
by digesting plasn~id 15 ptL9 by Sal 53.81d Xma |,6007a reacti cg9 ng xt ure
conprising 50 M Tris-HC. 1 (pH 7.4), |OMM MA 2, 10 nMdithiothreitol, 1 nM
sperm d8dne, 1 nM dATP, 0.1 ug/m of bovine serumal bumn and 2 units of T4
DNA | i gase (New Ergl andFEBi alrabshe HitcHEM frrd@idmsrs. 20 Next, 7 ~1 of the
above ligation mxture was added to 200 ~1 of conpetent cells of E. coli
DHScx, and the cells were | bat ed fog 1 nut es kce, for one mnute
at 42C, and again for one fflnélﬁﬁte on icgsﬁf#ner addi%gGggg ~1 of SOC nmedi um
(M ecular Coning: A 25 Labératory Mandal.9 Sanbrook48t2al., Cold Spring
Habor Baboratory Press, 1989), the cell suspension was incubated at 37C for
one hour, and inocul ated onto an 2xYT agar plate (Mecular Cdoning: A
Laborat ory Manual ,(”Sanbrook et al., Cold Spring Habor Laboratory Press,

30 1989), which was Thtegoansauisatse § SN DOWETE HRKeD HHPAi Bhan E. col i
transformant. The dinsb @< NSth RSy OFl tel £6hé Nad dbsetiBxYTipedi um
containing SO ~g/m anmpicillin, at 37C overnight, and a plasm d DNA was
prepared fromthe culture according to an al kaline method 35 (M ecul ar

Cl oni ng: A Laboratory Manual, Sanbrook et al., Cold Spring Habor Laboratory
Press, 1989). The thus 1 2 SEP 2002 - 42 obtained plasmd containing a
gene coding for a nouse x L chain V region derived fromthe hybridoma
AUR12- 20, was designated pl2-k2. According to the sanme procedure as

descri bed above, 5 a plasnm d containing a gene coding for a nouse H chain V
region derived fromthe hybri doma AUK12-20 was constructed fromthe Sal | -
Xma | DNA fragnent, and designated pl2-h2. Exanple 2 C onincc of DNA codi ng

o o e - .= o o



20 a plasm d p64-h2 containing a gene coding for an H chain V region
derived fromthe hybri doma AUK64-7; a plasm d pl46-k3 cqrg &R 2§ 8 gene
coding for a x L chain V region derived from the hybri doma AUK146-15; and
25 a plasm d pl46-hl containing a gene qg)di ng for an H chain V region
derived fromthe hybridoma AUK146-15. Note E. coli strains containing the
above- nenti oned pl akabat v@ﬁe—&epoéﬁ-?éa Jwi th the National Collections of

I ndustrial and Marine Bacteria Limted ' 30 under the Budapest Treaty on

February 11, 1991, d re given thg acc on n er .shown in Table 8.
12 SEP 2002 - 43@%b$§58"g 19458 g?‘ag i F:‘cbnl Bnbﬁﬁg/&&é’esas’i%ﬁ“?\ia?‘ p12
- k224NCl MB40369mRlah2te26hEl EB&OBBGmPHheKBEﬁNWmce for

- hl 27NCl 036 28N p 229 l; M~

330M0 MEA0seoR e ro bR S RIERR) odREfEnall EOBRALMCY TR iy, 7018
Nucl eoti de seqgiéemrbityt aTeeNEReodf n@olﬂégl BM~-iln H; §Radpo Ve HasHqro e

pl asmi ds were ﬂ@é@rﬂﬂfﬂayswgtﬁe kFks §98ﬂeaﬁéec‘6hstens\é%r HeRhchdl (ﬂér
Bi ochem cal Fi rst, about asnm d DNA .obt7ai ned as

descri bed abov%‘?}\?\%%mél%n%uﬁéﬁcmﬁ h°®. Euﬂgﬂa&—l‘: é‘l’rﬁeéﬂ ERIIONR Rt S

sequenci ng priidgsntipg. Iameégd méhlBESsdﬁﬁBracehédmutm;sadwwlcn:esﬂ of t he
supplie Next._t he 1IIabe lied o 6~ ol am d el

cont ai nﬁﬂg 8 l\ﬁ]ﬂ?lg %nﬁom%?fje?oré?ef:? ﬂ?ﬁle F‘E‘ant égﬂ(’dﬁv&sgf with 10~
met hanol and 1]D~CIMBIIIVE :aegnbndxmehium&ﬁ RAl bebpegsedot auingtrengdilogrfaphy to
determ ne the y,ueleo e o

coding region’in ea]ﬁ é*%%‘msgqyg@%%\}msﬂ ?;[H 7 B %q§4%e%%§?%%§'rﬁan

Det er mi nat i on B¢ @F&Omeﬁ'ﬂ@l sebgxeepr &5 of ‘I@ﬁal H shain é’henagl\svn%m ons

are simlar each otfgsn H!‘I@«F@'ébxﬂpéfﬁg@nw{:lsstﬁEW) réEﬁoh'sn‘i?ld Hu019h 3
super vari able regions, i onpl enentarity

44
det ermi hPng r &Yt ‘Hﬁ%s)lt\/%‘ﬁ IIéo%%’rlﬁ%ea*&‘?ﬁ?éﬁﬁén}}@%‘apnvt ﬁ@gﬁﬁé‘sart@at
rel at Ib?/el {Rglglwl]cpns@rme@l bﬁﬁ@of@@lﬂméeﬂHEﬂ%ﬁSolfanBRaf pgaehwml hvghl y |
vari abl e et c ences rotelns 0 ql ogi ca
| nt erest " IR hiﬁ\d’%ﬁ%ﬂ#%&@ eE 188%) 2 Himf‘ﬁel‘r”m%a%nof t he
above- det er m riécteagnasm datd seprene eso osubgreygpoils ( 86Id)usermihec ldesdlgn
antibodiesto n b A..qt .a 0
"Sequences of omlm?néépé?}fmmno og gﬂél grllt erkgsté%glﬁg n8 heumlagqh and
Human SéPfvi ced! PJBEBLH Chreegiforeddra ty helpngs oton‘éuhgrﬁ’éﬁoéﬂoﬁéﬁléﬁt ifloadi es

to the human |ﬂhe5%d!9ifg'ngR“ﬁtfé§H mm\wm ﬁaEhsla vizehiiahl.e 9
pl asm dSEQ | D NOCDR( 1) 2g CDR(.3) ( Ami no aC| C : oms
‘ 2R53450- 5689-

No. ) 20p12- K22424- 3 : R ES9
9725 The first step in deSLgnlng the reshaped human PM-1

ppM hl 2731- 36 6699 108p64- k428 385 93- 101?64 h22931ﬁ§ gO %% %0930
P146- k33024- 3 7%146"%%% 18339 Y 05295 °RRalBP

Confirn®bi on d:th)tFHﬁSSSIQfI tdfe cie&nmh cDI\'l@lialF@nsnruhm mouseé BM-Aeric
AUK12- 20 antiho

zl‘::‘. YL 098

%%Ein V region were most similar to the FRs in human
L chain V regions belonging to subgroup I (Table 1). As
discussed above, in comparing the mouse PM-1 L chain
V region to known human L chain V regions, it was most '

30 similar to the human L chain V region REI, a member of
subgroup I of human I chain V regions. In designing
reshaped human PM-1 L chain V regions, the FRs from REI
were used. Moreover the REI FRs were used as starting
material for the construction of reshaped human PM-1

35 L chain V region.

In these human FRs based on REI, there were five
differences from the FRs in the original human REI



1 2 SEP 2002 - 45 Construction of Expression Plasmd A chinmeric L chain/H
chain was constructed from PCR-cl oned cDNAs coding for V regi n@E? @U?hai n
and H chain of AUK12-20. In order to easily join a cDNA codi ng o] he
mouse AUK12-20 V region to a DNA coding4gor a human C region in a mammalian
expression vector containing an enhancer. _and promter of human

cyt omegal ovi r usPPEERSTIEXEP es ionlggctép?'i Fnﬁsl cBSEEAING it r oduce
conveni ent reskabati e8 gbzyne9sleagegeTables2)0 t ChehehTee aMhnYes tigf m ni
of the nouse oo Jhis nodifi,cat ppn of .t '-and. 3 - termni was
carried out by PR RRTRGEONRWb086r k081 BprndZ3, krddiBReshed

synt hesi zed. Ah xeghemnfxomegnobhbachumad papper IL( SE@inDaNg:, INermfobxd<,
chain v 5egi 0-go bigokvebfist1 dardl b MGEyE SELLLD: MO Rihatiel e, das sy at
the prinmers hybridize wﬂ?ﬁla DNA codY%g or t%lgmbe iﬁni rsg of the '%gélge%€1
sequence, nai Mthin ¥abrpe selBBe32352ht28) - f ofher Ve ERENEREn&tat i on

(Kozak, M, J.pd®ltihed39o1d ?#7w88E. cAR@8desandckot® @nhbdl Adlinb diRid or
cloning into 2Q the HCW expressjon _vector. An_L chain_V_regiqn forward

orimer (SEQ | NEF CESUERRA ok 1 ERRaFRS \OF chR bnCAYPARFALpH AEALISEQ | D NO:
35) were desi ghetegibon heriédlemgmin net sabyprigiBgg.with a DNA coding for the

spl 161 nb% nto the CToaT SR SRS Tof e panra naben FAF T ER CRRIRTY Hog van
C region in twerCMesikgnedsi ofn velee of ir$ol Yewshgnt (rwezapbnf i*edt)i,othiey t he
PCR, the PCR p{gguct Lge. 1 | I n c Lnt.o 30
t he HCW vect% cont%#%%%?hi&ﬁﬂtn#é% %3@% %ﬁgi %a%@?;glr{gngﬂ%%%ngné%

sequenced to cRFNaRRd uman (GAMPARY el ot RipehBanRegtdal: ng1PB8)PeRd

anpl i fication.thdendesdl dpHe WwXPs esdd PP ¥ETt 06 StReecHRS| 9RahedsaSpM-1

HCW- 12 gk and HCW-12h-gyl, 35 The structuyres of th? HCMY expr essi on

pl asmi d2are dh +h \f:i’g‘%/gli‘?HI n ¥ %‘F%@ﬁ‘#dV?WWL ¥ERS10P regiloWas 1 2
SEP 2002 - 46 basid hen anyrsisise"d" ohotl dhlpogbwa. aminbhasi@xahphge AUK12- 20
xL chain V region was ijserted to in . =12k, ln_the_plasmd
HCW- Vg- HCy I, lrt\égol%n r’ra"yn %éu%%@%%se %%‘HQ%\IN r%ai B?I‘.TEI ﬁft ﬁﬁ? exanpl e,
AUK12- 20 5 H cleianidcalegitomatasre nser t@GoR1 coHbthé nL HOWANL 2W- geliofr assi ent
expression in Qgéq&} I QBssY t | ent , ex Si f meric
AUR1220_ant i b\?]@y Ir%’cicéz -(':ae)I 'S, t%ga .eéigrrgeis:si ogfvé&gs?%r sgg?)%_sé?ag?éd as

descri bé® abovd it 1Hstled iThe rmiags agld 't sthimepQattPnDlAS wer e

i ntroduced i ntea-d3@1GR] 115 Ry 184 SOy OROF BidiFe UShE s Br&@PErEUbgathaPPpRat us
(Bi o Rad). Narfloé"o COS cells were susege_nded i pkﬁéghgt e- buffered ial i ne
(PBS) to a cel°%biferdthenth shakn V xrapon 1. /theresqge omdYsvwatlal i g~zot
of the suspensimflusase mraddacsh Hindinder Pacthelasnsd)pPsl DhAchRIhses were
applied at 1, and 25 uFk.. After recov, erj od 1 $..at room
t enperature, S]ﬁgeé%c r (?ﬁosrleﬁle cel I'¥ m?er%%%sgle#to gﬁ%%%ﬁiﬁ/ﬂ'f% E%E))
cont ai ?hg 10¥Rsetumedovi e alammgmifaervesiorubal i oh feshdpedobnwana

cul ture super gt gnty i I o) i f L M is, and
aseptically s?ﬁ gd fﬁ‘agq{sr@ﬁ eorrf'o ﬁl%%ﬁgri?o‘fé%"%%‘?%’g‘%‘%%ﬂ%é: 20C.
Quanti fi cati oFofVedfiigsy i"® "amf brahapedIihmRyPMe byl tehigubeFagiant of

the transf ect eteOpReig)a s Asnayest s ik 1 A s camfganthe groduct i on of
chinmeric antiboql:y. To detect the chineric _antibody,, a plate, was coated with

goat anti - hume¥TPF& A% HRAEE dife MdIsidM e PRt Vwek®%iORked, and
seri al 130 di | utmrath130 2 et antigne tdeldCERqedices| dfirmowss pMded to each

well. After inc t.i_on, and .washi kal d 0, e-li d at

anti - human | g% %?ll%c nairein rs?ﬁelcolnf’i gﬁi%%%fmr@i;}déegﬁcﬁ%%ﬁ%% gé?l l.lg%f ter

i ncubat i on andeshsipiedy humans AAMBATH e ranvisisb i e(R i ¢ehreomn §heaB5, react i on
m xture was i te f ' [ ' opti cal

densi 1y at 408 eeNeenE TS 4 NHIAG i Beftbed R Tl |
purified humak C§einSVgm®giwds used. ELISA for confirmation of an ability
to bindggo human IL-6R A cul ture supernatant of the transformed COS cells
was assayed by ELI SA to determ ne whet her the produced anti body can bind t
the antigen. To detect the binding to the antigen, a plate was coated with
MI18 nouse nonocl onal anti body (Reference Exanple 1), and after bl ocking
with 1~ bovine serum al bum n (BSA) soluble 10 reconbi nant human |IL-6R (SR
344) was added thereon. After washing, a serially diluted culture
supernatant fromthe COS cells was added to each we3J. After incubation and
washi ng al kal i ne phosphat ase-1i nked goat anti-human |1gG was added. The
reacti.r~n mxture was '

5
0



15 incubated, and after washing a substrate buffer was added, h Eﬁ

i ncubation, the reaction was term nated, and opti cal den5|rD2aSE n&nlwas
nmeasured. A result is shown in Fig. 2. Transfection of gene coding for a
chimeric anti body AUK12-20 into COS cells 20 was twi ce repeated. Both the
cul ture supernatant sanples exhi¥iZted a strong binding to IL-6R, and
optical density at 405 nmm was chagged ig a sanple dilution (nmonacl onal

anti body concentration) - dependént manner as shown in Fig. 2 by open
circles and closed circles revealing the 25 presence of an antibody to

| L-6R in theDealiglneofDeiwe:r dirffiemmbofivers bdns i 6§ teshapeld thdnen bi ndincr to
IL-6R Wi th 15g6qT er an anti body present in a nmedium

i nhibits the 1 ?h% %$5rbn§ﬁ¥§§%ﬂ IL-6, a plate was 30 coated with Mr18
nonocl onal antlbody (Reference Exanple 1). After blocking, soluble

reconbi nant human I L-6R (SR 344) wagpqdded thereon. After wasl ﬁg serially
diluted sanple from COS cell cultyre was added to each well blotinated

IL-6. 35 After washing, Péé,(@és’i'@sﬁ*ﬂﬁﬁ@b%@%mbb“ked Streﬁ@m iﬁaggg The

added, and after incubation and washing, a substrate buffer was a

reaction 48 12SEP20~2 nlxture mas i ncubated, and after term nation of

t he reg@5|on tlcal densit¥ nm was neasured purified Aouse

AUK12 monBey ant i S%Bﬁ%ﬁLQQRXTﬁégl tive coftARDISHELH cul ture

‘medi um from RES ceIIs 5 gyﬁﬁﬁggpgngAngDRebgmgd anti body was used as .a
negative control. Aresult is shown in Fi A cul ture supernatant of COS

cell's transfB¥t&d with MT@%B$ﬁBSJP§VGB§Vﬁ?€?FC ant i bodA 35YDy

exhi bited the q$nd|ng of IL-6Rwth . 10 IL-6 at the highest and second

hi ghest concB¥t? ati ons. NEmETyT—as~sSNOWA~by—crosed circl&s T Erg-—3,

opti cal §§n5|t|~ at 405 mm changed in a sanple dilution (antlbody

concent’ tion) dependent manner, revealing the inhibition of tt:E binding
to IL-6R with IL-6 by an antibody in the 15 sanple. This is further_
confirmed by substantive conforyg2y with anti body comeentration dependent
change of the positive control4(open circles). Note, the negative control
did not exhibit inhibiti c56a890Vv2B¢56@B8n tri anglldxB458 Exanple 6
Confirmation of expression of cloned cDNA (2 L(Construction of chimeric
PM1 a bod I nstru i on vect order to construct
vectorgiexpre55|ngbchlne?*%egggé%fiﬁgﬁﬁ?body, thg C cl ones pPM k3 and
pPM hl , codi R§Ifor the nUdBROFRERAPELLENai n and the H chain V regions,
respectlvely ver e nDdlfl hni que, i ntroduced into

t he HCW exp§g§S|on vecto §§%€KEQEL£E9 The gﬁ%&%gﬁﬂ priners pnk-s (SEQ
NO: 38) for BUph chain V-Feg+en-and prR-S (SEQ Ne--43)-for H chain V region
were designed to hybridize to the DNA sequences codi ng for the begi nning of
t he quﬂfr sequences, and to have Kozak consensus sequence and a Hndll
restriction site. The forward prlnﬁﬁ pnk-a (SEQ No: 36) for L chain V
regi on~and pnh-a (SEQNo: 39) fer chai ngV region were d |gne%

hybridize to the %éfﬂ%@@?ﬁ?wésﬁgsﬁ@b0&5%4"3'6@}% of theBdliQ?@S@*?S and to
have a 1 2 SEP 2002 - I ce donor sequence and a BanHl restriction
site. For the kappazL chain V reglon t wo formardﬁprlnersmere éﬁnthe3|zed.

At hough i ¥t GFpRRTSERESGEDY SEIABNEEENIATIRNCLOT | 5 QUANEREEA, i n
mouse PM 1pkappa loppehideesEhprTifTskioRRrAsRANRD Ne. I of def to
tet IS C

i nvesti e effect range on e antigen-binding activityof the
chineric PRWﬂaant|®WH$BF$GSGSGTQETBT§SSB@PE@EQEB@SEC)hD OGNRRBY®esi gned

to mutate gegshtion 107 from anasparagine to a | ysine. Follow ng the PCR

— — " Gy —— v ] o e - —— ot o S — > s op el o amn mmn

reaction, thB1OPCR products were purified, digested with H ndlIl andBanmH ,
and subcl oned into a pUCl 9 vector (Yanishe-Perronet al., Gene (1985)
33:103-109j. After DN?3 sequencing,the Hindlll-BanmH fragnents were ercised
and chg;d i ntot he expression vector HCW-Vg-HCyl to obtain

HCW- pnti- gyl ~. 5for the chineric H chain, and into the expression

vect oxHCW- VL- HC~ t o obt ai n HCOW- pnka- gk and HCW- pnkb-gk forthe chinmric L
chain. Transfection of cos cellsThe vectors were tested in cos cells to | ook
for20transi ent expression of chimeric human PM 1 anti bodi es. The

HCW- pmh- gyl , and either HCW- pnka- gk or HCW- pnkb- gkwere co-transfected
into the cos cells by electroporationusing the Gene Pul sar apparat us
(BioRad). DNA (10 ~g ofeach plasm d) was added to a 0.8 ml aliquot of 1 X
10' 25cel I's/mM in PBS. A putse was delivered at 1,900 volts, 25 m crofarads
capacitance. After a 10 m n recoveryperiod at a roomtenperature, the

el ectroporated cell swere added to 20 m of Dul becco's Mdified Eagle
Medi un{ DMEM (@G BCO) contai ni ng 10~ gamma- gl obulin-free fetal 30cal f serum
After 72 h |ncubat|on t he nedlun1mascollected centrlfuged to renmove

I I R I I I ‘._.___I N o, ' __,__I.‘. o o, AP~ r 1. .



Next, the sanme mediumfromthe cos cells transfected with the vectors
carrying the chimeric PM1 genes was 25 assayed for a an abid Rt SEPo20Pnd to
human |1 L-6R For the detection of binding_to the antigen, plates were
coated with MI18 nouse nonocl onal anitbody (Reference Exanple 1), an
anti body to the human IL-6R Fol | ow ng'b1 cki ng, sol ubl e reconbi nant human
| L-6R (SR344) was ' 30 added. After washing, g sanples were serially
diluted and added to each well. After incubatton and washing, alkaline
phosphat ase- conj ugat ed goat anti-human 1g@Qganmm chai n specific signm) was
added. After incubation and washi ng, subs8$@i238d6Ver was added. After 35
i ncubation, the tion was stopped and Lcal density at 405 nm
nmeasured. There V\R’/ggﬁn% standard avai | abl eﬁ(?%(r;ﬁieiﬁhkgﬁassay. ~ 2 sip 2aa2
Two sanpl es wereREIom transfection with ¢geE@ETKVHIKg for a chineric
anti body.with V ions identical to tho {p mouse PM 1 anti body
(chi meri% PM | a f*?body, Figure 4). One :i%é@%tﬁf romtransfection wth
genes5codi ng forrab: ~i neric antibody w th-a-single am no aci dchange at
position 107 in the L chain V region as ,described above (chinmeric PMIDb
anti body, Figure 4). Allsanples showed strong binding to IL-6R that
decreasedw t h diJ ution of e sanple.. Th the chinerigc PM 110aptibody, as
constructed, is u%r?c'ti 5y dgc,;amrp?rbifr?d: \l%]i 7% t %%%i’g%‘h%wb’%t%e
ihnportak@ | yr the denonstesdtapsd dfumsinuPMEARH-dhiartibadPM 1 is direct
evi dence that thecorregt; o, PV regi av : :
SRR o R P RRERLS PEfden) ineg

andsequenced. The chineric PM ., ) ) ei ther am acl

position 107 in the L @MEN® wosyiresidieimdndiie REL FRMmtagenthesesthatt
appear s t hat ItO_OSi ti on Hit fagH ff@-tdgﬂ);t?dé RBiihd- £dial sequatieot srluﬁhﬁanVRf:yt o
critical inantigen-binding and that either an asparagine or.a |ysinea is
position will functi onC@Eg'i“b*‘e'jm i ] §.9 Siin& t%(ﬁ%%&e 'Pl\ﬁlio%%/lf'bﬁﬁﬁyhas
an aspar®gi ne at this gAsi7ts)ondi:Aigdl3-44982i.n V region, all future work with
chimeric PM lanti body was done with version a, the version that hasV
regions identical to those found in nouse PM lanti body. 251 n order to stably
produce | arger anp@es F&fsc Hinrathiec meMse diM-ilbdtychad maily MO Xxpees sinoat
vect ori ncor po Is f n ns{ . ed. it st i

2chi ovi ng It Ghar Taels o oo e e e STy Bt s o
nodi fy the ve&PofuhgmeupHIFoHdePlerilgur e AF) ddFquffed MROYRctH? contai ned a
dhfr gemebei ngofyBrengedhlY nduse’ PMA1ed cR¥AG Rf QY i®im e aRtsin Themay40
enhancer el enents werée del eted fromthe pSV2-dhfr vector (S. Subramani et
al ., Mol. Celfl CBRIP V( T6§1PLSesitolAS ARG S FTHHAT Jehe ity '@k pr essed by
t he35"cri ppl ed" ch¥40 pr eeption WAP,i Asekch®déd ’ifo siteydduly/-M)-diOrhuneat or i n
pl ace of the pe e.bel expre d - .52 - 02t SV40
prom)ter-enhaﬁcgpgﬁglhgbﬁ%gg‘gnﬁm 1%®%r esg?&(l)lr?nv(\:/éasst ﬁé’r?%inéjsgr%{}eéq}gnt%f? htS new
HCMW- VH HCr | - Biafaany 8c cor iGo Vs tregdono NEHT, ame tihesr ovedbasx mriesiikgroept HE

| sdescrjighed | Bf%%ahenlghi%gd%t %%i%ﬁéo P s kfldsS dilardddpub et al .,

Proc. Natl.Acad. Sci. USA 80) 7 ;4216- 4220) were co-transfectedwith two
pl asni d DNAs, Mekeriemvivr- hbe Feassrucsionyods HafdhadadrdyynarpYal L chain

( HCW- prrka- gk and i hhoHeM: ¥, Hehl- dif B veeleort Jrolde®sRfrastd "thehi neric PM 1
H10chai n (DHFR-%‘E PI\fB- g‘élf“ Exarrgl e 1g) . D}NIA 1Q ~g/m of each plasm d) was
added to a 0. B®H2RPFAqUBMags PH-x Fo<RerPs Mnt®94e™PBS. A pul se was del i vered
at 190 volts, 25m siaf acadionapad rashepedf haman FH-1 H radeorery pegliomat a
room-t er at . t r opQr ated I re ~~ d {o Al pha
m ni rru%ﬁgssenglég Er%%%%%#g?éx- %N?%gntsgl?{nit"%gr\ﬁ;uﬁ’g’lséoit?%e?q%na fgis %éAf ter
over ni ght i ncubasgdnont ben¥EWuFRBapresengednt geshEdrinuman (IANRYEHdEE and
with 10~ FCS / 4 B 8t dhfr+ and
neo+ transfor ﬁgg%gg@f’flg %’séﬁgg)i g?l?h Itﬁ% g‘%ﬁes%teecgﬁjcl g%e% wer e usedf or
gene anplificafieBhicait &p &he FBBAJLDf mewge Frcdt Homhain W HRGLMn -

net hotrexate §Mi&h. aRif8l hchiineetPMuE3- ThWahes eh@Gine FRNqlpdy Bdused 1,
approximately 3.9 ug/106cells/day of chinmeric PMIla anti body,_.cﬁ%SnEi[r_]J{ﬁSﬁ?%ssay

for theé3abilityrof8ehifer € affirb8fedto FRRI FAPLLELE MR bi

human | L-6R Aati hediag Arpdeeedlenativersteaned o en amridarst abl e CHO
cell lines were assayed to determ ne whet herthe anti bodi es coul d conpete
with biotinylated IL-6 for30binding to IL-6R Plates were coated with Mri8
nousenonocl onal anti body. Foll ow ng bl ocki ng, sol ubl ereconbi nant hurman

| L-6R (SR344) was added. Afterwashing, the sanples fromthe cos cells were
seriallydiluted and added together with biotinylated IL-6 to each35wel|.
After washi ng, al kaline phosphat ase-conj ugat edstreptavi din was added. After
i ncubati on and washi ng, - 53 - 1 2 SEP 2002 substrate buffer was added.
After incubation, the reaction was stopped and the optical density at 405
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25 Three nutagenic priners phv-1, phv-2, and phv-3 were synt hesi zed for the

construction of reshaped human PM 1 H chain V region. They E 2 d on
12~ pol yacryl am de gels containing 8Murea. The nutagenic p |s Eh
desi gned not only for nouse PM1 CDR1-' ,30 grafting but also for nutati ons

at positions 27 .and 30 in human FR1, Ser1 to Tyr_and Ser to Thr,
respectivel y. PA&Ringy ulrpdhe awdalowt wauss IRMtof a9@tPn®, nresidyeHTL

(pH 8.3), 50 ninK&he k Fchrﬂ‘ﬂriV@Cl i&20 i M%cé%é&&ietmaﬁeﬂm ate DNA

(Vh-1ys-pud 9), of I|Ta Per ki n El t us),.and rimers.
The first PCR #8&&%‘%1 eﬁ%ﬂ(ﬁ §P°é’a'5ch e%’%‘ Vz-g af 'A yand. g
5- 1 2 SEP 2062 pmem:ﬂ:hmspaa:n:rloédmm caafdmrcaa]n stmttctalreleﬂafucamlotafat

o ere S opont &g %Ci%lwq e ont’4gs trhe anneaei%}:fd)r &ﬁn%%ea JC T

mn were repeate he ra s sféps
was yet 5f or ~. Hajgure 'Ktlé8c9dmil46t8|7dn8@f3,t rad/en anelabsested | owethey a
final extensi opoale173 e W3 en 21 1530 ROR RS Sk AT 8 | VST NG 2

1.6~ | ow nel tingtenperature agarose gel then used as a pr|rrer

t hesecond PCR Eé&&t éﬁrmmreae leopord MER Feshdish apRDiahet € 9thiag of
thepurified fingB7ACR meeddsle amdwds mleeﬁre@f itthecHe bl CPf | ¥1é PN s
wer e us as p%ﬁmﬁr% The PCR Cﬁ%dl t| swere the sane descriped for the
first PCR reac {2 Ongtfinér | u&“@@S 57 pr 9% rd the

secot d15PCR r ebatriied &edlduéBEahydE@Ru@toatmet dviera ilhes tirhictdieacd £ othaer e
used as priner t.he thi,srd PCR rea n th ri ndlnthe .
fourth PCR reagtu% Phapﬁe ts R%&R%lwfle% ect%‘l el ;‘%{efa‘l&/ﬂeiiﬁ

PCRpr oduct froperhe Offodtheh CB@Rnn.eadt iseruwdsneufiod EDRDdifjadted vhdain

H ndl Il and Ba d_ th 0 .20 fra ont I the
reshapedhunan gilvtklfgl%l%ﬂhg%n%%erag%?ea WB%I%]Ja %)é_ﬁlt—o g(r@&g )gvec%ér] Q

of four & onesV§€§&@ﬁ§e&fhéﬁspﬁ@99Nh§@éﬂeﬁ’éde1cé‘d’itr+§’°ldé’r Jtﬂ@@ﬁ?%’%ﬁ am no

acid seque][tce aﬁa253«%&%1@3%%&@&@?@%35%&18&4 &dlrat hdeigds Lonsiddet ot her
versi ons of reshape chai.n region nu en i mers
meresynthe5|zeﬁ?VEQcRoﬁéﬁlpgﬁcfpoﬁhﬁaguggge%#t A ERF 2%%?5@@5%? J%Her t he
sane condition as descri bed above. For '30version "b", mutagenic priner
phv-md (Val -71 to Arg-71;the nunber is according to Kabat et al; see Table
3) (SEQ D NO: 46) and APCR4 wexe used in the first PCR reactionw th

tenpl ate DNA, pUC-RVh-PM a. The PCR product fronthis first PCR reaction was
purified and was used as a35forward prinmer in the second PCR reaction with
the primer APCRL. The PCR product fromthe second PCR reaction waspurified
using a 1.65 low nelting tenperature agarose - bs - 1 2 SAP 2002 gel,
digested with Hndlll and BanH , and subcloned into a pUC 9 vector yielding
pUC-RVh-PM b. In the sane manner, version "c¢" (pUC RVh-PM c) was obtai ned
using a nutageni c prinmer phv-nm (Asp-1to @n-1) (SEQID NGO 47) 5 and a
tenpl ate pUC-RVh-PM b; version "d" (pUC RVh-PM d) was obtained using a

mut ageni ¢ prinmer phv-n6 (lle-48 to Met-48) (SEQ ID NO 48) and a tenplate
pUC- Rvh- PM b; version "e" (pUC RVh-PM e) was obtained using the nutagenic
primer phv-n6 and a tenplate pVC-Rvh-PM c; and 10 "version f"

(pUC-RVh-PM f) was obtained using a nutagenic priner phv-n¥ (Thr-28 to
Ser-28, and Phe-29 to Ile-29) (SEQ ID NO: 49) and a tenpl ate pUC RVh-PM b.
Ami no acid sequence of the version ~'f" of the reshaped human H chain'V
reg~.on, and a nucl eoti de sequence codin therafor is 1~~ shown in SEQ ID
NO: 54. Figure 7 diacrranms the priners and the PCR reactions used in the
construction of the first version of reshaped human PM1 L chain V region.
For the construction of the first version of reshaped human PM1 L chain V
region, 20 CDRl-grafting primer pkv-1 (SEQ ID NO: 50), CDR2grafting priner
pkv-2 (SEQ ID NO: 51) and CDR3-grafting primer pkv-3 (SEQ ID NO: 52) were
synt hesi zed and purified on a 12~ pol yacryl am de gel containing 8M urea.
PCR reactions were carried out- as descri bed above. The 25 first PCR
reaction contained 1 N. M of each of the pkv-3 and APCR4 prinmers. A 350 by
PCR product fromthe first PCR reaction was purified using a 1.5~ | ow

mel ting tenperature agarose gel and used as a forward priner in the second
PCR reaction. The PCR product fromthe secohd 30 PCR reaction was purified,
digested with BanH and Hi ndlll, and the 500 by fragment containing the
CDR3grafted DNA was subcloned into a pud 9 vector for DNA sequencing. A

pl asm d DNA having the correct sequence was identified and used as the
tenplate DNA in the 35 followng PCR reaction. In the third PCR reaction
25 pnol es of mutagenic primers pkv-2 and APCR4 were used. The PCR product
fromthe third PCR reaction was purified ~ 2 SEP 2Q02 - 57 and used as a
primer, mnth t he prlner pkv 1 |n the fourth PCR reactlon In t he sane
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- 59 - 1 2 SEP 2007 Stronger tnan tnat ol INhe oV4U earlTy pronoter-ennancer——
(D. W Rmet al., Gene (1990) 91:217-223, and T. Uetsuki et al., J. Biol.
Chem (1989) 264:5791-5798). The 2.5 kb HEF-1a pronot er - enhafckSERegih
consists of approximately 5 1.5 kb of DNA flanking the 5 -end of the gene,

33 by in the first exon, 943 by in the first intron, and 10 by of the first
part of the 2nd exon. The approximately 2.5~kb Hi ndlIl-EcoRl fragnment was
exci sed fromplasm d DNA pEF321-CAT (D.W R met al., Gene (1990)

91:217-223, and 10 T. Uetsuki et al., J. Biol. Chem (1989) 264:5791-5798)
and cloned into pdKCR vector DNA (M Tsuchiya et al., EVMBO J. (187)
6:611-616) (K O0'Hare et al., Proc. Natlj;gAcod. Sci USA Vol. 78, No. 3,
1527-1531, 1981) to replace an approximtely 300 by H ndl Zl - EcoRl fragnent
containing 15 the SV40 early protnote~-enhancer sequence thus yielding
pPpTEF-1. pTEF-1 was digested with EcoRl, fabledin with the Kl enow

pol ynerase, and |i gat : I,ad . . ox4 .

HindlI1-Smal fragment %%/gté&?ﬁgﬁ %é%(%:iasl} . r%% F%gsgn%g%f%fe?%&qu@ée% g‘edé'?%r

20 Pl asnmid DNA HCW- 13¥-gyH ¢} wak89dGRst ruct ed fromthe HOW- 12h- gyl
constructed in Exanple 5 by partially digesting HOW-12h-gyl wth EcoRl,
filling-in wth kl enow pol ynerase, and self-ligating. The plasmd

HCW- 12h5gyl (AE2) was digested with 25 EG®RI, filled-in with Kl epew

pol ynmerase, and digested with Hindl11l The resdlting appdoximately 7 kb
fragment containing the DNA é@éﬁéﬁ?:%s’%b?ﬁ"r?é'/'fs@rolﬁéﬁgwgg%m-1 C regitéA was

| igated to the above-prepared 1.6 kb H ndlIl-Smal fragnent containi ngAt he
HEF-1 oc pronoter- Vv ;R0 enhancepryreteimmkaddsis2regyircydie HEF- | a gptawat er
enhancer region in_this vectar was thGe sane as_that .in pTEF-1 except for

380 by of DNA flanRfflg the 5CVPEEFSFH CHE SYIERETATVSFRE On, present as a
Hindl 1l -BamH frageepm, was e@slLpystrilemdsprgeaktevecihrot her H cloairrsV 35
regions. Hindlll -Bg@-g DNA fragnments containing the r shfaped H chain V

regi on were exci sed fromthe pUCGRVh-PMa, pOC =760 -~ 2 SEP 2002~

Rvh- PM B0 pUC- Rvh- PNk, pUC- BYRh-PM ;- plUG—RvhR-PM-e;-and-pUC- RVh- PM-f--~
(Exanple 7), and iggerted into the Hindll2BanH portign pof the HEF-12h-gyl

to obtain expression®vectors RVvh-PMa, RVh-PM b, RVh-PMt, RVh-PMd,

RVh-PM e 5 and RVhRVEMWhT, refpecttvely---Fhe-expressto¥-vEct ors RvhPM-a,
RVh-PM b, RVh-PM cgyRVh-PM d__RVh-PM e and _RVhPM f._agsel | as HEE- PMi- gyl
have t he reshaped hufen PM 1 H chain V regi ons versions "a", "b", "c¢c", "d",
"e" andisf", as well as the nmouse PM1 H chain V region, 10 respectively.

To construct the L chain expression vector, HEF-12kgk, an approximately 3.0
kb Pvul - Hindl,yl fragment containjngdthe HEF-1a pr ogot er-%‘?{ﬁg cer region

was excised fromthe HEF-12h- iga.ed to an j by 7.7 kb
Pvul -H ndl Il fragment fromt hgy Jécfﬂ]zﬁgn expr essi g%g%gc or é%f%le-gk
constructed in ExaM@Ed¥-15 to oBIROPPHELEG- gk. As fBES+¥RGITTEAESHKS

expressi on vector -12h- gyl j.n, V region in HEF- 12k-gk, present

as a HindllI-BanH E] ragnent, V@ggp%pa%%@ﬁ nt er changeabl e with other L

chain V regions. HRHFgH | | - BanHWVEDPPERGIGIEGt S cont ai NISgr3der raeisaged human

L chain,y region weyg excised_fromthe pUG RVIPM a and_pUC RV1- PM b

(Exanpl € 7), and insérted into the H ndlIl-BamH portion of the HEF-12k- gk

to obtain 25 expreB¥ion vect ors-RA-PM-a-and RV1- PM b;-fespectivety. The
expression vectorsgRVl-PM a, RV1-PMb, apd HEF-PMWk-gk have the reshaped

human L chain V regibns "a", "b", and the nouse PM 1 L chain V region,
respectively. 30 ERdipl e 10 Censtructi-onrMof vect or s-that--enpl-oy-the

di hydrof ol ate redug{,}z{aﬁe ~(dhfrl_gene linked to a defective SV40 ____
pr onot ersenhancer seguence to achieve high |levels of expression of 35 ~
genetical |l y-engi neered antibodies in CHO cells (Fig. 10 and Fig. 11~ In
order to renove the enhancer sequence fromthe - 61 - ~-2 s~P zooz SV40
early pronoter, the plasm d DNA pSV2-dhfr (S. Subramani et al., Ml. Cell.
Biol. (1981) 1: 854-864) (ATCC 33694) was digested with Sphl and Pw I,
filled-in with Kl enow pol ynerase, and self-ligated to yield pSv2 5 dhfr-AE
(see Figure 10). An approximately 3.7 kb EcoRl fragnent containing the HCOW
pronmoter, the H chain V region, and the human gamma-1 C regi on was exci sed
from HCW- PMVh- gyl by partially digesting with EcoRI. This fragnment was

| i gated to EcoRI-digested pSV2-dhfr-DE to . 10 yield DHFR- AE- PMh-gyl. A
simlar vector was constructed based on the H chain expression vector that
enpl oys the HEF-Ia pronoter-enhancer (sce Figure 11). An approximately 3.7
kb EcoRI fragnent derived from HCW-12h-gyl was 15 ligated with

EcoRI - di gested pSV2-dhfr-dE to yield DHFRDE- 12h-gyl. The BanH site

foll ow nr~~ the dhfr cDNA sequence in DHFR-~E-12h-gyl was renoved by
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62_ 12SEP2002 the sane sanples were also tested by ELISA for the ability
of the antibody to inhibit human IL-6 frombinding to hunfaz gt 6@0

Eval uation of the two versions of reshaped human 5 PM1 L' €h R Zegi ons
were conducted by co-transfecting cos cghls with one of the two vectors
expressing reshaped human PM1 L chai ns bRVl PMa or RV1-PMDb) and the
vector expressing chineric PM1 H chain (HCW-P gyl) Cells were al so
co-transfected with vectors express ng chi ner B 10 PM1 L gnd H chai ns

Super natant 9 showed that ver ¢i o8 45€Zﬁ§af é@%ﬁgw T23%hai n.
(0]

equi valent to chineric PM1 L chain in assays f inding ~:o0 |IL-6R
Version "b" of reshgpadilhuman RMSITRODDSKNQFRDOBNSVTTASTSTYYQARI y abol i shed

binding to IL-6R (Figure 12). ded that the
change at position WI n FR3 fr%ﬁ%ﬁ@ﬁﬁ%@?%t&%@ﬁgﬁwt he human
REI as nodified forR\f,}AI\/PATI-I- 1H RYTMLYD DSKNEGF $ BRLOSEBRRODTAVYPGARr al huhan
RElI and i.n nouse P was very 20 detrinental to the formation of a
functiondl anti gen ing site. “VeT R o Aot The reshaped ndman PM1 L
chain V region was mglected as the hest version._ln subsequent._experiments
evaluating the different versions of reshaped 25 human PM1 H chain V’
regions, version "&Vedf the restrapeRtuman-PM1-t-Thain~v-regron was al ways
used. EvaI uation of the six versionsgof_reshaped hupan PM1_H chain V

regi ons were conduafgd by co-transfecting cos cells with one of the six
vectors expressing resha~ied 30 human PM1 H chains (Rvh-PMa, RVh-PM b,
Rvh- PM é0 RVhPM d, §¥%#- PM e or 'R\ﬁrﬂﬂ‘f‘)“‘arrd"th'e-vectm-e'xpresm ng version
"a" of the reshaped human PM1 L chain (RVIPMa). Cells were al so
co-transfected with vectors expressing chinmeric PM1 L and H chains

( HEF- PMK- gk and 35 HEF-PMh-gyl). PRpghkim nary data usipgg unpurified cos cell
supernatants showed that version 1g" of reshaped humanigRM 1 L chain and
version "f" of reshaped humansBygdopp1263 - 1 2 SEBs2@031HKH3chai n were

equi valent to chinmeric PM1 L and Rlgchains in assays for binding to |IL-6R
To confirmthis prelimnary data, chineric and reshar%ed human PM 1

anti bodi es were corteBNriat ed aRARETAMPYf| ed fronPERSTSNMVSSuper nat ant s
using Pigtein A Nagg{y the nedia fromcos cell syaagseoneertrated using a
100 kd cut-off ultrafiltration device (Am con). The concentrated nmedi a was
purified using Prottéied A agar 858RTAMMPYGel Prot eFRORSTEPEEE kit, Bi oRad).
Briefly, the 10 conggptrated pedia_was_applied to_a_Protein A agarose
columm that was equilibrated with five bed volunes of r.i.nding b~if f er
The col um was wasFedcwi t h 15-bed-votuames of the-brndrmg-boffer, followed
by 5 bed vol unes ofgf e el uti Qn_pgf_f_eg_ The el uate_was_concentr at ed and 15
the buffer. change(¥

Ami con) 20The puri f iRd@eant i bodres~were-dsed for further-analysis. The

anal ysis of purifi iarrpl es of chimeric PM1 antibody, and reshaped human
PM 1 anti bodi es w ersion 2077a" of the L chain V' region and versions
"a", "b", "c", "d", "e", and "f" of the reshaped human H chain V regi on was

carried out. Version "a" of the L chain plus version ~f" of the Hchain is
clearly the best Nqalmmpwimum Fivran afey 9El. are bhose found- R &bewel | as
chimerigs25 PM 1 anti bOd%L :[FéM eoé%}e hdpd4 SRuhsh BhiSAHIRG | L-6

6R as we T1 ]?mu

frombinding to the IL- as bot se and chineric PM1

anti bodi es do (Figure 1®ntMI@&%Wﬁsﬂ@%—Lonl%$ 1 he reshaped human
PM1 Vregions to inprove the level's 30 of expression. In order to renove
the introns within the DNA sequences COdI ng f ox the Iader seuences of the
reshaped human PM = = pS9L8R55nd 55),

t he cDNAs codr ng f arhd hei&t e«gtﬂnisOmrcef rméonesihai%ﬁedlshmgathMPERLpanders

-(I:-(r)]et Ir_a(rarls ect eg?1 &’tagi)sgé}sesli °’\‘/se/ci’?? %&P} ﬁ?@?% M]flg re are - s4

- ~ 2 SEP 200 H@hibagigch rathed . Bimm*rﬁeﬂxn (191792)51&851512@& GQQQPgafﬁQS‘ ~g
of total RNA wasHigst frgﬁnérbevffégf/l o téred LTSy Pt BsetsiReqdeacthbed for

t he PCR cl oni ng of "nouseanti bod regions. Three PCR priners were designed
and5synt hesi zed. LEV-P1 (SEQ | D NO: 60) and HEV-P1 (SEQ I DNO: 58) contain
the splice donor sequence and the BanmHI site and were used as forward
primers for the L andH chain V regions, respectively. HEV-P2 (SEQ I D BO:
59) contai ns the Kozak consensus sequence before the ATGLOinitiati on codon
and the Hndlll site and was used as abackward priner for both the L and H
chain V regions. Each 100 ~1 PCR ruction contained 20 nmM Tri s-HC (pH 8. 8)
, 10 MM KC1, 10 mM (NH4 ) 2504, 2 rri\/ll\/gSO4 0 .1%$Triton X-100, 0.1 ~g BSA,
250 ~. iMdNTPs, 2.5 a of Vent ~DNA 15(B| ol abs, U K), 50$ of the
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sites were renoved using a PCR-based nethod. For the H chain V region, the
backward prinmer NEWSP1 (SEQ ID NO: 61) and the forward prinmer NEWSP2 (SEQ
I D NO 62) were synthesized, changing the DNA sequence TGH7GREPAGHJZO the 5
DNA sequence TGG GIT CGC. The condition ?gr_the PCR reactions were as

descri bed above for cDNA cl oni ng except at the tenplate DNA was 50 ng of
pUC- RVh- PM f - 3hamant F&spmase modidiedeinsiorg HOR RE-iarek SNEW SREplace HEhve P1
and NEWSP1. 1 e oquc fr ' . Lfied
dsing 8 2. 0- | o ReBr R omior B g, SReTAb L MY i Gron NlLR 0
reaction. A 98the PBORs %5@@11 oousent—1 agptdbodyy ofThen@tarting materi®bR

products and 5fgr0fh¥eRbnBNeRe!i WHE LS @ heRSdshaiHed efimiin $M=1 O chdPn?
mn, 50C for ?.mn, .and 72C for

. 5 mn, _and then 100 pnol es each of HEV-P1
and HEV- B2 pri feFS9%eMe Yagd&d PLRFELECRNA GONkES i |tngﬁeof% 3Ped ul of
m neral oil anHuselhj ©at.8dLt @hd3InCyC regioh .PCRheatreafert hundm,DHOEC for 1
mn, and 72C for m.n,, and .t hen_i ncubated at .72C 20, for .10 mn. ln the
same manner, { HeCBBTRCY BGHAPRSIPE CARERE G e i AT RLiiah B T15 REPTEYE
regi on was renbuetheshngpaRCR ghaier ¥ REQiSR1 of SREI.D [Mhe GHaxwichdrEl - SP2
(SEQ I D NO: 64 : 26N e h c ENA
sequence CAG G)&%\E%%ééa?sggg. ?"Btgt %Ogggr%r%gg&@t g,foz;%ﬁé?o g@%ﬁ%fﬁ%@nﬁ% f-or
the L cH& n vV HeghadnaNdregien WasDRAPLASHHENDNR camtainigknithey regi on,
were purified gebREpad2hlmahowinBl Hi REaliaMweregilon .20amhes &<apst dashad
with Hndlll anp Sam:l , .and subc¢loned into a 30 . p 9 vector to yield
pUC- RV1- PM a- 4%and HUBRRYR- BVEPIAOD, ¥ Fe EOPFEF)C beged P dRE ruct ed
by repl aci ng tpeesiend| LhBahidl hiwmagnint:hafi nRvh rBlilonwiotth NEwe (i .ndl | | - BanHl

fragnent excis rom - Rvh- PM.f-<4. Se f2 635 =Gs| human PM 1
anti body L cha?%r@o?“é |Ro L 8fsio ca.gnc\%hgplgi@%?i %t3ﬁdﬁé3ﬁa\r/1§%§5e'n deleted is
shown i A5SEQ | D NO: O6Z¢ &he stqutimng pflasmsbapd¥dshwoataPMiharttiebody - 6s
- 1 2 SEP 2002 j [ % Lon. k- er ej e et ed

i sshown in SEQ&%%E%H ggﬁggagﬁfe§%§bcgﬁ%%§: Eglai’(;%'c%f E%E&e?gsdi%ng or r eshaped
human AUK 12- 2deahgneddysLenraln vheegnbstAtpidons off shecownsaudM-oh of DNA
coding for areghppednhgMBReALK 182208k By PpRRal NFY.f @GN Ay | N
Fig. 16. A gene codi nﬁ for a human anti bodyl chain V regi.on is I ncorporated
into pud 9 vech®raBsPigioVesePLeRy ohNERSYRELMAKRdFPP tRAR 1B tRe ENht PCR
pri mer sge to I-&e@nenﬁéepabedngaﬂdri ﬂhéhlﬁo?bészEGRC'ﬂ)RlseghﬁlnW&@tj{]ﬁfﬁ a.
gene cod:i.n,g.for,the V, reqgion_ar ified, The prinmers A.and H.have
ool ogy to DAL SBEA cEeScAEREBLENE DeaiBRCeThEdRny ok, S SR o o
p.r_inmers of 40iban BOrbgibenyeheedebipnatad andesgnsbgsdirzed .of USDRJ o
begrafted, res t] y h Loers E ad .G, kayehonnl

sequence of 15&?% 5%€%ypfgngfﬁﬁ%?§t Egg -E?g?%snag })S?Rt %a%%%%s%lgegnd
D, respectivel§ PFRUPFPRYEL PERaLSEOPAL PSB! Ofr Fher SumaandRe, I@esfR T, i1C and
G 20as sl | asthd ag€ath iA§SPESHANEEYhIREN PPR-BEQEHC hnb- Enenepies gridberdnd

t he PCRproduct, B-F encodes CDRl and FR2. The 3"-term nal portion of the A-E
fragment and t}e BOURrRilndl Vpbre+BRof SEReEBARPLPadme AN A& IS0l G n
their 15 to 208 py25reagbbr prbauttg wergochohbdr antir sggqeensedl tatdrsure

stage.Sim |l arl he, B-F fra has..a_homl.o w.th the C.Gr nt, whi ch
encodes CDR2 aé/nh \t:éheﬁ%{iﬁgngﬁégﬂ%ﬁ}l ﬂ??gg; gégségﬁonﬁl oé“f vﬁet%(gl%eg D-H
fragment whi chiemcaneBMEDR3 and ERdhaThu¥, regéer ¢ofledgiom soramedie amino
*30join by thej o] g t joining these4 fragnents in a PCR
reacti oggrri xt u%%ép%%%cg. g%g@ Peﬁgdgéé'ther eon in the second PCR to
anpl i fy a product f oFhedrepasningcyersianagoéf thrergshapghe Mmaph@MsdcondPCR
product thus optabpednbagetr 66n gt 2hEE8d WREnga8e3gak! AbAFaRSlHi¢h M

Hi ndl Il and BanHl, is subcl oned i ntopUd 9 vecgor. - 6~- ~ZSEP2Qoz More
speci fical |y, Bebhishad BER-MpLaganastectRONPIANSS §BATRANCBEd8dy1i nserti ng
a DNA encodi ng1ygshapess hasaorPbed aoti brdydeschal bfVthegireshagie’l Grumaa

into plgsmd s used. 5-The ove-nentioned pri A_tqg.H . .haye the
foll ovvig seqt%%@s%ﬁ%%k%?d = 0 n%&géﬁboPﬁTN@rﬁﬂiPala g%%%bop[) IQO.) ﬁrﬁ?ner
A. REVERSE 83 tll220r¢ditapéd 10uBan 1P2611LL 65aifn2v- k2hies wes t2a@tirhdzed
1220L3b 70 D. 0 6 V, h dugri me 1220- L1,
1220-L2 and 12 3f#?)€r: g%aétl nLVgééZ%én%uﬁg?g %r’st h812~ Ezl'ya(%:fr)y'l am de
gel containing 8Marea prior to using them A 100 ~.1 PCR reaction m xture
contained 20 MM TrisHC1 (pH 8.8), 10 mM KC1, 10 mM (NH4) ZS04, 2 nmM MyS04,
0.1~ 20 Triton X-100, 1 ~g BSA, 250 ~m dNTPs, 5 units Vent DNA pol ynerase
(BioLabs. U K. ), 50 ng pUC-RV1-PM a-4 DNA, and 100 p nol es each of the
forward and backward priners. Each PCR tube was overlaid with 50 ~| of
mneral oil, and after an initial denaturation at 94C for 1.5 mnutes, 25
30 cycles of reaction at 94C for 1 mnute, 50Cf or 1 mnute and 72C for 1

o, 1 o N - o, -~ o~ A 7 - .




- 69 - 1 2 SEP 20Q2 were cotransfected into COS cells to&pakggc@
reshaped human AUR 1220 anti body L chain version "a". ys ells
wer e suspended in a phosphate-buffeted saline (PBS) at a concentration of 1
x 10" cells 1 M, 5 and to 0.8 m of tc\g suspensi on were added the plasm d
DNAs (10 ug for each plasmd). Pul ses Pe applied to the suspension at an
el ectric capaci"ey rond, 90 )Vof28her neshapesl GamarPuMd-el Hippied fh U8 £&fon

Rad). After re a roo r

el ect r opor at ed‘%%gé Eb\*ggﬁﬁgﬁg %%%%%d?ﬁw%\lf@%l ‘ﬂ%%lon?r{%%aﬁ%n? ai ni ng
10~ bovi ne fet &Priesumrt miner Fﬁé@ﬂ&ﬁl daomyithe figgts vengianeit arfhese
was~col | ect ed, mgaBET hhaagést @nelh@ aﬂa&ﬁ&%ldldd%gou%ncﬂéyi w°é£§ egbh oAl

aseptic ondltlon at _4C for short period or.at for 15 linger period.
Det er i nat i on BPLRENBAR F‘E@agﬁf‘ﬁﬁééytHy“‘EI’.‘IeSR‘lR%M%tUbftI}%eD A
transfected CCSeq&éhSewas asaapeﬁlmbrsEbzb% A ilghRed HALC tyl Of  chi neri ¢
anti body was con (r)ge 8 tect human:like anti boqé, a_plate 20 was
coated with a GosFCoREE-h ﬁaﬂeFaésf‘WoFgaﬁ'ﬁle@cd'l%o egrP&?" SRIEE] ocki ng,
t he supernat anfollowiggSaceerierasfseqRembaaitlipndi,| u dCraptailted was each
wel | . The pl at b h aI i

E1888a) BAUDRLEHRRE"25Ble 0] AR AL [iBngas dn dhe ) as

phosphat ase- conj ugat e oat “ant | ain spe

added t Réreon.D té?‘ﬂlﬁﬁgﬁa@ﬁénoéﬁﬁrméhaﬁgPlénslﬁblstrﬁealmqsst |an e
added. After fiaémspeanﬁwaahl pﬁ..ltaﬁtasaagl ﬁncmant%r BRAlrd v h ot cal
density at 405, nm was neasu ztan ar purified ™ gG (Sigm) was
used. 30 ELI SAWO?h‘BYSﬂf?-?nﬁFQoﬁDOVO Adabil i ty to bincr to human | L-6R A

Zuper nat an;tNhf romthente aﬂBéeDNRﬁséESel ﬁﬁébs o‘ﬁ/ag;hgsaalﬂfég:bhﬂfkﬂe‘i%ﬁms of

et er m ne whet oduce nlike antibody can.bin the ant.i gen,
nurmn | L 6R A Sa e RS O P R SRR H8E SRRRAERER B 1 boay WIis
(Ref er ehbe Exasgdieengingy t thebtreshapgdwhtthafi~PBSA V regionk HeSEP 2002

sol ubl e reconbj 1 o, & S t I

washi ng t he pI%‘E&g@ super nat an@gpﬁ%%%éﬁéeﬁ egggggsségﬁe%tglcgl %ts 3]1éfjeta%r8’ and
added to each GRMtabringichynareC Pegdenncl Bgsbnpaddhmgm Y- laﬂkaihan@ 5
phosphat ase- copj HaRt 68l Geate aﬁ\éin@aln@a bRE waauaﬂe%g tBding ol %am%@ld

after further |ncu ation and washing, a substrate solution"was ad
thereon. AfterCiTRIARRI onRe‘f}h%P?%a}é‘t’m%ﬂ Rslt Br phaaned ZRgiopsi wairedensity
at 405 pm was j@.ﬁﬁéﬂeﬁb DNﬁ-Osé;ﬁ&&éléé tédﬁﬁQWBornhEtnEn dmmal@ human-1ike

anti body conpr SI a conpi natiLon of a reshap una 20 anti body
L. chain versio l%{hﬁ ?’&h‘? ??c ﬁz‘éﬁhhﬁi’?b&j?ﬂeif EﬁXFE e?% bited a

bi ndi ng abi | i texpreddi&ik af the angslspedi heman PR-128nathboHady., @bl cal

density~at 15 4R, iy ution p nper

confirmng that the sé;@%%'cg%n acl‘a%(gf%h %%tlfég‘g% ?S fESg%& F{El‘ll ggl tion, this
result shows tegifird r@h’%&mhﬁ%rfbmeWZPQOmaherbedyanceh‘aﬂfﬁg\l@ns| on "a"
has an asti ger:iMding akhdd té/l@&? %haﬁa@@bf‘efHﬁFAyégﬁérgﬂo%Qrant' body L

chain. Exanple 15. Construction crene coding for re ped human AUK
12-20 anti bodyPTHaEH (EHFLS tdhsensus seguence According to the same

{)/r ocequre as desc][utmd;d ;mﬂbh&qﬁmbh@tﬂ&qs @Rstnié;laﬂélghdf% ageaohamahbﬁgéhlalﬁhal n
region were grafted into t es containin

consensus seqt}%r%esonas:& %X 7’—'@ {%Et‘ff‘grbo{}b%gﬁ Gpadf v E?Sf'gf’nvgﬁﬁﬁ'ﬁé‘érl ng
(1991) 4:773- 78Q) .tdi( werd niHd tedBaftd mmgagqehmnencmm-ﬁg,thadr eshaped
human 3§q V$as 3 c a asm d

T R 45t o e tsubdcf%én&%ﬂé& Bt Ml Bep ey LB LB O 1o
obt ai n pUC- RvL £3gdn \fansiathas(& handisidie 88 ghabppyarsios PER gxhnrbnzf,egm

to Hl) were swi hasizad, e id s %'ﬂt%ss&ﬁél 986d1 1 8s3pnatabk CDRL
and to induce a nutatiaon fromT 28 to S-28, and the primer 1220-H3 was

desi gned to grdffeds Bid (@) (Fig. 113 g %’@‘?Hﬁﬂ@cénadﬁﬁﬁéﬂl &R from
S-94 to R-94. EKaengld ners 1220H1, 1220-H2 and 1220-H3 were purified using a
12~ pol%gcryl am de#&@ ont al m ng urea pr| or t o using them Nucl eot i de
sequence’ of each p ons An fLhe DA seauences, codipg w28 primer
SEQ I D NO. priner k‘esﬁaﬁéﬁ?%n&?x BEM-11 22Qeddi oS 3. lﬁhﬂiﬁvéﬂtﬁa Edvels
égzo H2b 75 10 C1. oJfZ%gm%ssl‘i &L 1220-H3b 77 D1. 1220-H3 76 HL. UNI VERSAL




15 Condition of PCR was the same as that described in Exanpl ept
that the pUC- RVH 425a was used as a tenplate DN\t; and thenitz\@mgﬁ@?oned
prinmers were used for grafting H chain CDRs. Primer pairs of Al and El1, Bl
and F1, C1 and Gl, as well as D1 and Hl yere used to 20 carry out first PCR
reactions, and the respective first PCR products, 186 b (Al-El), 75 by
(B1- F1), 173 by (CH@L)Teiiewls he Dieve. s\/@fer%hwe@ when BMO1 | ow

nel ting agar og@tdod Y Bsat | &dl?éé‘cﬂuﬁli‘tcé§c@é'ﬂlECth0bébQﬂereaC“ on.

According to the condltlon descrlbed 25 in e 13 each of the
first PCR proGPRaLsidr Ehdedtd o84S R ?’Fi%rggﬁrb% ‘F%I*?%ag?f"aﬁpe

(i ncl udi ng PCRun@mimcHaiatd iveye taalvwéysal ap;armapt@nycmofom&byer

cont ai ni DNA codltg,%nfor hu(#an Hchain V ai,on i nt o%g\g c}81 nouse AUK
12-20 an |body Z]gﬁo ﬁﬁr%%l% % en grﬁ??]e % "TH8 PR
product was pdrichadchsusime2. tie- deeueithmQér@immI It t @ppelagedt i ng

wggﬁecﬁt p\r/\ggugﬁb\q oné’?aéﬁm'taos g{é%é sequence to %a{@:: %C#%@!%E%Oa :

35 I't was revayna® tmakhm\éem@mwr@ausﬁ rk@%a}@*@ﬁh@n@ﬁ AUK 12-20

anti body H Ch@bﬁgr\ésrsﬁﬂhpn CON AL & SHRNCEE YRiN o 8N OF 1 nﬂo&r@ra splicing
donor ~2_ 12SEP2002 sequence, which may cause an abnormal splicing which

was trotdl esot®Vied s IRE BERRAEN SERACIHOT SR P UFRFH P af oV BBy .
Therefore, thileviais sﬁqtt@m in J irath bya PGxepdiiap efedh Cods | BBL Bs

?Ses S Pé r |( ﬁggs T(E,’)o %@r"tgs? J&é@gﬁ&g%sﬁgéﬁé e‘ﬁi\‘l%\r&t%‘gﬁ?sférzlgg AAA

GIC AGC. CondPMi~an IofanIaCIK radacinson \Fase sstareet yaesndd e iNA etk adyavieheskzept t hat

O versa” 10 SES Tt o i sl SR, AR 5 T0 - “No. 83)

were used as PFr merl@nSPCR%maC@ isere i Ea:) mqra%t%r%lw ethrirendad by

~lcrw el tipg 2@ @AY ﬁ:ridtql@e&égh@mlmwmlmgaf efCdiLin~ - 9 8 ~1
of PCR reac t.ion nm xture contajning 15 ac 6@1{‘ th&flrst PCR
products and ¥ ZROLOTGH GER uﬁ%rﬁ%& ar'?ﬁf{] Ay He ARy 2

m nutes, at SEEaftorco%rms@iﬂxﬁiﬁédanﬂ) adeshApddhuman Mitdsfrorv ac¢gidh ngr
reaction. % 100 pm)l e eachélg UNIV SAL and REVERSE primers were added
to the reacti 68 M aid with 50 ul of m neral
oi | andGubj ect ed tE'@rS(ihey(ﬁma@fecBénmrm IICR:IraaactV meg:mrsj sthewe ofere

i ncubations a 4 te at 7 f_or
m nute, foll o&eg %9 I:l%rclicq:gu %’['I 0%’rr]1$e ét@%éforégl’o m n %ﬁ%%‘%gnent of
495 by obt ai nedomeZSPCBepw@mct RCR vaas Jang f i élale)wcarrzeca:- sime SR i ng

agar ose gel, ggeda%ch%ed Fma%g%gl%a\@l?prgw%ﬁww&@alt bt &i e
pUC- RVH 1220a . Next, H nd “Banmt ment _cont ai ni ng codi ng for

reshaped humaRCRURTPSNSE 2RC 5@ SHoxtath ]5\9: nate dRi sed fromthe
pUC- RV@s51220aagp rastdmlar&eeyt eqb %abeltmﬁal Iﬁctﬁalwleaid es ms‘r athd1 fdshdped

expressi on ve tor H to.obtain an expressi on vect RVX - 220a for
t he reshaped EUR}‘TQ y &S00y qqea?aiW?DVeF; Sh TR dl
construction ohegéndsbpodlomg fas reegleaied humeh aAldIho:I:Z:&O BOR |11mmt;/ud:=t chal n
V region vers S 0 ' f mutagenic
primers were §9Bt ﬁ&l zeg Ea,(%tlg(‘:% rcgasc:etll %ﬁ%ﬁa%ﬁ%ﬁfﬁcf

substanti al | ys REtezmBCRoPIOANGH Hedge 3@ ey MGV tFSRE ddist¥Uedd on of
versiorgg ' b", yiB1uWe £f pERE p%%ue%actdp?%xﬁdat&qr W%VER&AIe Td¥id@t (SEQ ID
NO: 82) and rrutagenlc prinmer 120H-m (SEQ ID NO 78 ole ERSE pri nmer
(SEQ I D NO. 85} 28ngCRuPEGENCE PRdferP] ARP At )°t dsPShel | as

pUC- RV$- 1220atasad keepdabe \P@Replt@eid:,ctThe Thigset n%mms)duaimaﬁedmald)ry and
323 by were purifie a w_10 | ti,n rose used in
second PCR (i ﬁ8I“8d|% %%&Rﬁ%aﬁs lP@adtjtTE %rﬁf% %r'%a tondi T oN s
descri bed aboxzentambﬁadedealéaﬁ by pr- uduct (versi on b"). The product was
di gest Wt h~ H|nd I B I d dect,or. to-obta~in
DU Rve 32200, - 18 QEAFTarry dosathi et s Bt R0 80 :
1220H b ( SEdeletrd: &hp ah@raememRamqﬂmmma:m Wwed in a PCRto
obtain a POR peagufbely e b 6o pENS fiiiids Was ddiesie G Mdh that

Hi ndl | | BanH I nserted [T - Ba sites of puCc 9 vector 20 to

obt ai n pUC- Rvx-1220c. I\/breover nmut ageni c priners 1220H-nma (SEQ I D NO

78), 1220H-m b (SEQ I D NO 79), and a tenplate pUC RVH 1220c were used to
obtain a PCR Product (version "d"), which was then digested with H ndll]I
and HanH and inserted into Hndlll-BanH sites 25 of pUd 9 vector to

obtai n pUC- RVH 1220d. Note, an am no acid sequence of the reshaped human

AUK 12-20 antibody H chain V region version "b" and a nucl eotide sequence
COdI ng. therefor |n the pl asmd pUCRVH— 1220b |s shown in SEQ No 84 and an

Y " LM A PN NN o, =




COS cells were cotransfected with one of 4 expression vectors for reshaped
human AUK 12-20 . 10 anti body H chain (RVH 1220a, RVS$- 1220% Ré/t—%?iﬂ’ﬁgc or
RV$1220d) and an expression vector VRL-1220a to eval uate 4 % f the
reshaped human AUK 12-20 antibody H chaigy V region.- For reference,

cells were c~transfected with expression vectors for chineric 12-20 15
anti body L. . c: h&en hath Hkdaal na¢iEE- ¢RhigyV zadibBE- $Eegk)‘5.1cl s eant izgmay f or
bi nding to the fyage d h Y g
of reshaped hunman AUK é121§§bn§n&§§%983 ﬁglﬁﬂlé\%'&%ésgﬁ ﬁﬁh human sceg%%f’?éfn
anti body H chaifhlafsngnthe deleted $%§ﬁ9§€ﬂshHﬁHﬁaiédAUkaizib@sﬁnt| body
consi sting of r&shepese ah%@f‘ré%»ﬂfoxl@e@ot@n{:héodbsnbeﬁbabnsé&deh@%@.aﬂ?%ﬂ: human
AUK 12-20_.anti bo ai n versi og ngg bi ng as wel | S.L
chimeric 12-20 ’r‘b% NGHRECTR ‘Bﬁt%e%}‘%ngﬁ FRAENGEChgRynGt16L a5
Exanpl e 17. Corfatrr u®éwn mioc}hame( o8l ngs6oB4pe38aped mheaexPUan;hﬂ@n

body H ch b A h bad h
i ghest” homol odP it (e e 8l g R LB Sahe R ogy CAbKe e 5PaBer Srndh
region 30 is I—lﬂ:b(C(hhlnsnmlﬂmft(111987<)es_i3@n2¢196t12601:$51mpadt hbodp produced
by hybridoma 2} ?tﬁléjﬁ{'\)’e:.de%{ &&'iﬁa&’x‘}efﬂe&apé}égﬂéd Ll $agfLR0 acid

sequence s shoran in Fi nucl eot1 de se nce therefor is showh in
Figs. 4 afd 5 &Ehifient t%%tfe# eﬁpllae%oqi%ﬁlﬂﬁ-%ecapﬁ%t gihedat albagdsos

"~Leeds Reshapgshdusamd e 1 iagidhosly thehpéshdpé@Ohonanas epashr uct ed

usi ng FRs of t ant. body and Qcl onal
anti body AUK 1 f@%%l%ﬁ%‘%‘b‘ﬁrt%tﬁ‘ﬁt?Fﬁumoﬁ?ﬁgo?:o}ngggégﬁﬁﬁ‘@d
human sl e 1220 setandf ksl dé crlmasrAécr@@wu:veiseen Bn vedethesi eambyeb

synt hesi zed. for sle 1220 H antibody H chain,Vcregion of .an
ot el ongith 436 FPVRE NG Re PRI T ¢ B BRR Tt £EaLe8a8 " 1

ol i gonuclgot i deswofDI@O semndes |ading ofer | aeps hogneata" oahér "6y ,21 bp (sle
1220 h 1 to 6; ,QEQJR v 864 G, N desi gyl 9 10

ol i gonucl eot i dels (Bsecol%&’ str ucrl?%rreé test&hé( no f%?ﬁsélfqéeisﬁhg%?%n
structural pr obl SRIIGRS (AT HARS arine the ané%dmtmneﬁaﬁg@athoﬁﬁhout

cfa.r' 1ge of aRd¥@E@HH wcriad t hereby. The rel ati onship of these
ol i gon~u. cl e~ti des and g ﬁrocess for constructio ~cublf~-s randed

synthetic 15 DNA ar B O ra et e nieln Sty 20 i s
carri ed Dt usiexgprEs ifcec Wi guthouldiel 4o e syl hetesente gofiuthesbhdesnwer e
added to a singl ctio tubetocryot eact,i on,
thereby two ol %&e%nuqu’%a equaqere J‘a{lnebaatel'gj %1}1% ré%ﬁn%é& sllmm%’?f drther 4
ol i gonucl eot i dé&s civaign Vemdgieons i (FEQUARNOse 54 obd Hhed. Negse terni nal
primers A (SEQ;h[P s %éﬂ&%ﬁé‘i@e} %é&qve?c?)ff&ﬁ 24Aeds & omGag' ¥h99f1 the

second PCR reaction, wherein o orrect oligonucleotide havin

entire |ength dgAdSE SeAuemicl. (Mife NaURaTIRE Rkt Na Wﬁ%s%%@gw th
BanHl angk Hi ndI3I114 : 28Bd s C l1anad way Qdddll Sh vaed Oé@nsi@hh@u\e&n byfsequenci ng.

Mor e speci fi cal 98 ul. of a reaction _m xture containing 1 tris-HCG
(pH 8.5), 50nMrEé‘aP§6‘ aunan Pars a5d TR, *b?ﬁigﬁ @Lm-dﬁp

| . SMM Mydl 2 and 9385 .U @finoNA wmdﬁxrrpjmé&acpi Peréas dkpeesSetiush as
well as 5 pnol es eaq h _of ngL oI| onuqt Qctle was denaturat ed at 94C for
1.5 mnutes an(r:?a"[smdlﬁl e&efS 03.’(9 es hc?f by Ttibati on at 35 92C
for 3 mnutes, l@@l@nbgrloburhlmutEwHMr?,ZCtrfe)rpfesnmexﬁ fhe | norsle bjeader
neubat gy at TRE0r by imbok (SR 20030 Ndffer Wifcily CASHOLn30 MM
termnal primers A and Bwer to e reaction mxture, which

t henover | ai d WSEAUEDCEIS &ha r‘l’é‘realmmqrtad’f’r'd % P HRFRILHON | HROBS 94C f or

1.5 ninutes, saﬁmeeb@qmla%%ne%éﬁs H\ﬁﬁqid@rfﬁbinlmiﬁmt fomatef4C for

1
T e PO L phm B 0 E e R f°'fp°¥fwﬂ%%é“i?§%ﬁow

mel ti ng agar osesgeﬂ,ldi-gegmed Winthie fee e add st prad \heensa rBegr 1 HiL nathdi |
and10su oned | 9 e tar, faollowed by. confirmation sequence.

cl one t%ﬁgs obt &i neglpls &S §FAred ﬁ‘@feﬁ\? dgl iR o fm%ﬂg q%m d
sequence of reshapedlmmwgdsalb@lm@iﬂmudgmj,y e Haitrons eigt opheelgadar" 3"
and anucl eotid s 1t ol | sy oy %4?\@5 I 220Ha
are shown in S Iq%h%%s 9 r%e%el &etr?d%ly?- BanH| raNrrpesntc%%%x'?al ﬁ?]r]';g a
genecodi ng for reshaped human 12-20 (sle 1220H) anti bodyH chain V region
was excised fromthe pUCRVH sl e 1220Haand inserted at H ndll1l-BanmH sites
of an H chai n20expr essi on vector HEF-12h-gyl to obtain RvVg-sle 1220Ha. For
construction of version "b" to "d" of reshapedhuman sle 1220H anti body H
chain V region, two nmutagenicpriners sle 1220HmM (SEQ I D NO 95) and sle
1220HM (SEQ D NO 96) were synthesized. In each PCR, Vent DNA25pol ynerase
and reacti on mxture corrp05| t| on descrl bed i nExanpl e 13 were use. In each

NN 4= . T ] N ™\ 1N o A NN 1 o M o,



H chain, and especially in RF, one or nore than one anin dﬁﬂﬁ?n be

r epl aced with other am no aci d mai ntaining an ability ﬂo human

| L-6R  Therefore, the present 10 invention includes chineric antibody and

reshaped human anti body, chineric L chaigg and reshaped human L chai n,

chimeric H chain and reshaped human H chair, reshaped L chain ~ region, and

reshaped H chaitheVnesglia@ed \mmm v mimnSm(rsae HEwamnpke ab2 ho acid is

replaced with other, f r as they
Anothdrl ol a 11 d i eﬁ% NP Khveps L2

mai ntain their native prope onas used 1 n the present
i nventi on wer eSXBRSESHONe ¥ags thouddits t Rt P1seaRte af @n‘s‘??ﬁ‘é@hoﬂfof

Eiybrl d?rIIHGZRO I\/Eﬂggrmlﬁm@wqtsoaﬂybfﬂ Qﬁﬁ-ﬁfrlmiﬁ%m rmmqbpminaemlafogé to
uman as nogen, nous c in ssin nan on
the cel | Sur f abBCRAL BHMSHAIL DS FoARGhA e T 4f jTaerh &Y pRFSRE 235
25 di scl osed i andaphecbamaat eammapll iCcateigdrorNo. T XEshamet RE\MRawe OPMaS
transf ect ed i nkocRaIRuRe BARK Wl el Gachl BR) apgtdigg o 2

conventi onal pr oce res ansf ormant "'was screened usi ng

G418 accor di ngdesizedopvigineddly grsze agshapebbiman Bled X Jainne

expr essi ng aboyt 3816800 ( bL'I‘BR%oﬂ%rs @ecl a1 Thiatesld (i d)mﬁ%wnawsi
CTBC3. The CTBC3.cells vvere cul tur n RPM 1640 according to a

convent ifdhal prBeEdiiEst: keshapesy Iswwmdzqrtﬁﬁrqq?%% f¥9™R PBS

buffer, and 1 ¥héOmo@skl NPWer ehdin Wt rapeion qmﬁfs | Wehibhetgeasl d1© £57PL/ 6

Mo 1or STUGELEE" R8T TR S ST, WS e, -

i muni zed m ce2ahd7B8u38d8Wi.t hTmisI erarelRatl ofelappresiing tdly et 9y Ilgme gl ycol

e ol | ons. Tna FREERPCRR, 0B AitrRr - BheeR che) BRRARAHIBF 5705 as

co-trandBect edEwchainh¥ pbggmndsanSﬁERBmIaﬁd%\fzzmdoiaﬁmg refhstle med

cells wera scr n i L- 6Rs
per cell. The %%Ffig?%ﬁeﬁ% g\l';\llaga ggllohlg g% %’h%{%@c@i%% bri dorra ce’loqpa one
produci ng ° anTe@ReVB8dJurkneh thec B§R; fé@nNMoquM%B@im e e
recogni ze hP40réy§g§eéUh{$ﬁ'£nV\@sr§b@_6g@ and designated ~LT18. The hybr| donma

MIr18 was deposited Wltg t he _Fer ntatl on Research | nstitut 3/

aost o ol POTE &l ertBer Bia R Brahe Rond Feamaara If SR d cat y.
as FERM2BP- 2999epsidnkyof0resffpedRaienan®M-Exdnpne A Ghesin OCtrayiais,
Hybri doma PML C o n cl | 20 td

The | on  as 35 SOPSLEUCheS R EOHR RESSIEN G TRISC! BON sl 4P

human nyel oma UQGIsoéel | 57(and6§5pr odhesrg YA sepumaces wase ified nl of 1~
digitonin, 10 gM-Efbgt han%amtﬂe Qefshageephuz\aﬁ) ,pmillli Mﬂélaqi ARk g oiM PVBF

(phenyl rret hyl sul fonyl fluorid Pur e "erp cal s 01 t he ot'her hand,
an MI'18 anti bod§ Prodliced E?bg-ﬁe2lvﬁt¥§ NeESiLa8ne fpr &fa 59 SRARG b rgnan
Exanpl e2% was pended &:naguavogeglbhoasdehae:w yat edbIephar omeﬂrB iRwerieei a)

ding t d Thi |vrr18 nti bod t ed
Sephar 086 4B S0 AeEh ER-AP AXDRE°SB8UeYBFERARed TAaNES Jodte TSR nd t he

sol ubilized | Lvétxdnst heaivEi8nahyi bedyuae S@phralxdmatéay Sulpsit/anic esf

non- speci fi cal edtothe [,0S 4 re sh ff, nd 4t e | L-6R
bound to Sepha%%%’ggggy 3 Fﬁgnﬁﬂ‘%gtﬁ%ﬁt y ﬁs u\é\gdl g’s da%n |tr?rruﬁ:oghl.
BALB/ c nice wepeodhceapergeuneabuytsnnﬁnreedawedhhmmenaEMVd mmﬂthﬁy,

| rmunogag, Onied M k1408 éﬂé@gkén veotdr lhco§p§ 3&&%2 tPr{%Xtd
cells were obtalne romtﬁ |mTun|ze m ce use cells
P3UL usi ng pol 4@t hsPReekryryes| (aeeoFarmELe0 14 cEidentilonal Tﬁ‘ﬁbcedure The

fused.cel | s wergrsspeeaeddnsf Qéhé\/\ﬁath.ﬁEEcod@c@w int® Theupsimatant and
0.01 mM of Protein G Seﬁharose har naci g Wti % xed to adsorb
e n

i munogl obul i ' AP heSEBPEF AR It 8™t H 2305hAF0sE S APTHE R%her
hand, 10 U266f@:elt]se|ncmnaébyotabﬂbedsmhlg Bofiane ghmmai—ie m\mrfazlrys.ed and

the IL- nity |f| 0 t e h

© Next, gshe 35 net%#o%%neg eIggpgégggpgagegﬁwgﬁgp?@%%%pﬁﬁaﬁe éﬁ
above-prep~xeaniot@enHﬂfsephdhéseVentmhlehpaﬁss&nguw@ghmmﬂdrhdmﬁhtﬁﬁﬁi
bonded. ar _d thesraifei phial goMRsaARaLYERH plﬁth@hBAgﬁfxﬁigacellﬁs.resm“‘
one hybrldona cIone produci ng anti1 body which specificall ound to the

| L- 6R was i sol ated, and desi gnat ed PNﬂ The hybridoma PML was deposited
with the FRI under the Budapest Treaty as FERM BP-2998, on July 10, 1990.
20 Reference Exanple 3 Construction of Hybridoma AUK12-20. AUK64-7 and
AUK146- 15 As an i nmunogen, a soluble IL-6R (SR 344) was prepared accordi ng
to a procedure described by Yasukawa, 25 K et al., J. Biochem 108,
673-676, 1990. Nanely, a plasm d pECEdhfr 344 containing a cDNA coding for
I L- 6R mhereln the 345th codon fromthe N—ternlnus had been replaced by a

. o Y T Y T P~ 1N O N\ Y T Y 1 o




subcut aneously injected with 10 ~. g/ nouse of the i mmunogen - 8- 12 SEP
2002 in Freund's conplete adjuvant (Bacto Adjuvant ConmpHet SEp JfRa,

Difco), followed by the second and third injections of the same anount of

t he i mmunogen in Freund' s inconplete adppvant (Bacto Adjuvant Inconplete 5
Freund, Difco)_t and three weeks after the first injection, respectively.
A final i mmni%%ﬁ\,%o}ﬁ Y?%sg%ﬁ?‘?‘ii CHPeteidn) RS Warei églewtead tifb frlpha-

adj u?/ant into lﬁ.ﬁﬂhﬁm%@ﬁelﬂﬂfa!\ﬂ@kdﬁﬁme(athm h'wlidlhbnjte%hidllreos&fﬁ lﬂhﬁd
sanpl e was prepar.e e | ize ice, ia .1 iluted with a

di | ution buffe‘?ft%g]d&ai%e%“%y |'§\?’8g1c8$dP§§%fo %}Pacg&uraéwd@seé’ﬁ bed by
Goldsmth, P.Knplibicaticn Biepshediiotcgllllines3wéde vdServidahedhat an

Al ¢ fas addSifra ofp P Fo 189/ PO RRN Aty e Bendli Rindh B,
usi ng goat antantieedyi g@ al kal i ne phosphat ase (A/P) (ZYMED) and a

substrate for alkaléggophasphalace foigohs1Pdom Abhee FBALCNEHRA an
i ncrease of the antT-9] anti body | € serum spleen_cells _were
obt ai ned from 20 5 &3P QAViAUK + 12220 JhoVoregiongs frpomyknowm lumam on.  The
spl een cells and mgl®idodedd s (P3UL) were mxed at a ratio of 25 . 1,
fused usjng PEGL50 and cultured_ in 200 |l s_at cel l. congentration of
0.7 to ibl X 106 c%}f%m\%ﬁ‘ﬁo%pﬁ n}%%n‘?g ’\FAﬁoﬁf’?’hE &eFFglﬁﬁré) cr eened
for their abindusd ondnowl SR At ileody rBUKstR2e2i witHeERgnatfethuvamnR344
recognition assay f i hei ity \nhi pj. t biLndi of SR344
with an int erﬁ‘}uk‘%)“n?%{]g@ Igéqigl-glsr’slfli&%ﬁél f]%lgﬁé; ?nE#bF?Voﬁﬂgsgglf (RBIA). The
first screeni rprlndylef 2R pokiH i vkaiwl Vsregboandit hhesmouse screeni ng
provided 36 p%ﬁd%&%ﬁ’ﬂ |t i %ﬁ'f@ﬁiboﬂfﬂl'?ﬁé‘ HECAARLL &N ARJYY Was
carried out as follows. Goat antl-nouse |g (Cappel) (1 ~g/m)-coated plate
(Maxi Sotp, Nurte QL URIFIHMR h(HSG BSh tandliodral shevn én Aebdieddma

cul ture supernatant 35 was added thereofgpi®l fowed by an incubation at room
tenperature for one hour. After washing the plate, 20 -s2- 12 SEP2002
ug/mM of SR344 was added to each well, and incubation was carried out at
room t enper at ur e f @exrenthaldenthel esrthetwedn SR344f capt thedmbyskhe

i mobi |i zed anti bo rj V. romithe super apt _was, det erm ned by

addi tion of rabbi tq’é"gﬁtiﬁ%gs‘af?‘-’g@’t%f’g)‘g ug% pFromigh &8hILRZs"?

| gG al k&0 i ne phosprEaEnqeNRr (the it £ Togwl , subgrofipa efbbtimane (1 ng/n
Si gma-104), follo ngasurenent of the optical dencity at 405-fi 00 nm
The above-nenti on\gﬁﬂétl?%/g& was carried out as follows. 10 Mri8

anti body-coated plate was filled with 100 ~g/m of °~ SR344 (100 ul/well),
and incubation wag Gaf ried WWHhAtn a7 déegperature for one hour. After
washing the plate, 50 ~1/well of hybridoma supernatant and 5C~ ug/well| of
bi otin-interl eukin-6 c®Fhlgate (20%5§2m ) were HSG3 ~j nul LadB¥sly added to
each wepd, and the welés gwere inculgated at roang$egperature ¢prg one hour.
An anount of biotin-1L-6 bound to SR344 was neasured by an addition of
streptavi di n- A/ BRl in A0 .1 RIHERGE)v arsh fog®r r espondi ng substrate
(Sigma-104), followed by a neasurenment of the 20 optical density at 405-600
nm Finally, positive clones were purified by a twice-repeated limting
dilution method, and t#?®k hybr i doﬁ‘éGélIones, i BSGIRfK12-20, AUK145-15 and
AUK64- 730 Whi ch i nhi bitsg he bi ndi ngsaf gSR344 withgtpe I1L-6; and a 25

hybri doma cl one AUK181-6, which does not inhibit the binding of SR344 with
the 1L-6, were obtained. Tndustrial Applicability The present invention
provi des a reshapedshwan @rdnbaiblie 4 hetlwinelh ¢ha b, Veoapibai bd ahkuman
anti body 30 V\hereintheCI‘PRsof t.h L ONS d.with the
CDRs of a nmoud® FndE Sisa" sht idfb %%nﬁpeﬁ/h%%g%glﬁ gﬁsmélfﬁgéﬁrgmﬁgr Ejporti on
of the ¥eshapedmidmen exrfterbodyp4 A ¥edvitlontlze hiuwman anki Bbdygnand t he
nouse CDRs whi . i i nt sha ant i body
is |l ess~i mmntl‘)i;gr?%g'%tdo urfryd%ﬁ?}ﬁ%)ﬁ ?O%e?g_ pr%ﬁi és]egéfgg?ﬂ[rﬁgr gﬁguti C

uses. _ 83 Datay bgme JFELNRT SRNRELIRpOsi ¢R}LM ¥r B8 §8RI Sis humasr

Rul e 132 of BugaResidylieat y(rpemr;é)irdéﬂé@oauy:pﬁ%@wnal ckehl.eqtibgry of 5
I ndustrial and Mariné Bacteria Limted Address: 23 St Macher Drive,
Aberdeen AB2 | RY, UNI TED KI NGDOM | dentification of Deposition No.
Deposition Date M croorganism 10 E . Coli DHSc~, nPMhl E- Coli BH5cz.
'pl2-h2 E. Coli DHScx, p64-h2 E. Coli DHia, pl46-hl E . Coli DH5cx, pPM k3
15 E. Coli DHSoc, pl2-k2 E . Coli DHSoc, p64-k4 E. Coli DHScx, pl46-k3




NCI MB 40362 NCI MB 40363 NCI MB 40364 NCI MB 4G365 MCI MB 40366 NCI MB 40367

NCI MB 40368 NCI MB 40369 Feb. 12, 1991Feb. 12, 1991Feb .12 , q

91Feb. 12, 1991Feb. 12, 1991Feb. 12, 1991Feb. 12, 1991Feb. 12 1991 [?ep%gset?(gpg'

Aut horlty Ferment ati on Research 20 Institute, Agency of industrial Science
and Technol ogy _Address: 103, Higashi 1-chonme Tsukuba-shi_ | baraki Japan

I dentificati on38f :BOFaSicoPNONIBAO 2 itdie e D% fxRiBbEgakhenhighest

EERM BP- 25399t Jubyol0gv1$2& . PMo% ggﬂ\/'oﬂ?re&ﬁgﬁnhu ytﬂ% héié%%%\lantiﬂod 2REP2002
eguence Listin
Nucl ei ¢ acid S’f%ﬁaDngﬁEggns%l“ﬁ’ L g#ag(l s(f;r%,%%é} %?%Efrom

Synthetic DNA EE€ mBlEE AOChAGLONGAC aATGANERT G -CI GIdXsigs €d Tthd TG 40

STRANDEDNESS 2R BoBraeh oot gy, P Eotiin o Fedldp TG they,

SEQUENCE ACTAGTCGSE moacatnoad ACACACHRCRUBY IRFGIGT 3n SERitionp the

SEQUENCE LENGT s49,S E P | Si ngl e
TOPOLOGY . Llnggr N%EEESEEN$$bE§ Iégyntwhetlc DE%‘QE%BEQN CE A AGWCEAC
ATGAGTGTGC Tmmeneemleeim@ﬁ@ gorrefpongen RRLLer ¢ip %@nw 4

I near eti G
ATGA CTGCTCAGAPRF YT PEEETE ?Té £YeEdt 15 RS %J NSCRIFENCE? Eﬁ%@?‘?ﬁ 40

SEQUENCE TYPE a humbkei anaabddSTRANBEDNESSmna&mnmm .mousear

TrcAGSTTC 40 BERPCBRRG 2R CBAYEREE (AR AP AL ARE R O e

aci d STRANDEDNESEibogingl belorgingyto Lthee#iSthiIML ECerefure, Mt Het tize DNA
SEQUENCE ACTACELEACoATERECH KinY ES¥ FBAGCHE YHECRERsY monbolottdl 200€i body

15 PM-1 L chain V region, the FRs of REI are used for
humanization of the mouse monoclonal antibody AUK 12-20

L chain V region.
As shown in Table 4, H chain V region of the
antibody AUK 12-20 exhibits the highest homology with the
20 HSG I. Moreover, in a search of Data base "LEEDS", human
antibody HAX (Stollar, B.O. et al., J. Immunol. (1987)
139:2496~2501) also belonging to the HSG I exhibits an
about 66% homology with the AUK 12-20 antibody H chain
V region. Accordingly, to design reshaped human AUK 12-
25 20 antibody H chain V region, the FRs of the human
antibody HAX belonging to the HSG I, and FRs of humanized
425 antibody H chain V region which has FRs consisting of
HSGI consensus sequence (Ketteborough C.A. et al.,
Protein Engineering (1991) 4:773-783) are used. Note,
30 the AUK 12-20 antibody H chain V region exhibits an about
64% homology with version "a" of the humanized 425
antibody H chain V region.
Design of reshaped human AUXK 12-20 antibody I. chain

V_regions
35 According to the above reason, reshaped human

AUK 12-20 antibody L chain V regions is designed as shown
in Table 5 using FRs of the REI.



- 86 SEQ ID NO: 7 SEQUENCE LENGTH : 41 SEQUENCE TYPE . Nucleic acid
STRANDEDNESS . Sl ngle TOPOLOGY . Linear MOLECULE TYPE : Synthetic DNA
SEQUENCE ACTAGTCGAC ATCGGCWICA AGATGGAGTC ACAKWYCWC G 41 SERQ?Z iSlEPNIQ'OqZ 8
SEQUENCE LENGTH : 4i SEQUENCE TYPE . Nucl eic acid STRANDEDNESS . Single
TOPOLOGY : Linear MOLECULE TYPE . Synthetic DNA SEQUENCE ACTAGICGAC
ATGTGGGGAY CTKTTTYCWMM TTTTTCAATT G 41 SEQ |ID NO : 9 SEQUENCE LENGTH : 35
SEQUENCE TYPE . Nucleic acid STRANDEDNESS . Single TOPOLOGY : Linear
MOLECULE TYPE . Synthetic DNA SEQUENGE ACTAGTCGAC ATGCTRTCCW CASCTCAGIT
CCTTG 35 ~ 2 SEP 2002 SEQ | D NO : 10 SEQUENCE LENGTH . 37 SEQUENCE TYPE
. Nucleic acid STRANDEDNESS : Single TOPOLOGY : Linear MOLECULE TYPE :

Synt heti ¢ DNA SEQUENCE ACT~~T~~AC ATGERAIATA 1' GITTGITGIC TATTTCT . 37 SEQ
D NO : 11 SEQUENCE LENGTH . 38 SEQUENCE TYPE : Nucleic acid STRANDEDNESS :
Singl e TOPOLOGY . Linear MOLECULE TYPER1 Synthetic DNA SEQUENGEHRACTAGICGAC
ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 SBQ | D NO2. 12 SEQUENCE LENGTH . 27
SEQUENCE TYPE . Nucl eic aci d231TFaNPEDNEYS6783Dhgd e TOPOL@OSY77 718 HER34

hl OLECULE TYPE , Synthetic DNA SEQUENCE GGATCCCCCG TGGATGGIEELRAAGATG 27
88 i 2 SEP 2002 SEQ ID NO: 13 SEQUENCE LENGTH : 37 SEQUENCE TYPE :
Nucl ei® acid STRAMDEONESS : DSVDOhseARDRUISDGERATISMear ht ORESKEFsTO@RIS YMH
Synt heti ¢ DNA SEQUENCE ACT CAT STTCTT~ ~ 37 o ID
NG : 14 SEQUE~1 LENGTH A%%%MM | ei ¢ aci d STRANDEDNESS .
Si ngl e TOPOLOGYRYVLLi near MODEBLESPEARESASVEPRVNETGC ¢ DNA SEEBENCE SECBABHCGAC
ATGGGATGGA GCTRTATCAT SYTCTT 36 SEQ 1 D NO . 15 SEQUENCE LENGTH : 37
SEQUENCE TYPE . Nucleic acid STRANDEDNESS . Single TOPOLOGY : Linear

ht OLECULE TYPE . Synthetic DNA SEQUENCE

10 FR2 CDR2
4 5
567890123456789 0123456
VIAUK 12-20 WYQQKPGQTPKLLIY LSNLES
REI WYQOTPGKAPKLLIY
RV, WYQQKPGKAPKLLIY ASNLES
15
FR3 CDR3
6 7 8 9
78901234567890123456789012345678 901234567
VIAUK 12-20 GVPARFSGSGSGTDFTLNIHPVEEEDAATYYC QHSRENPYT
20 REI GVPSRFSGSGSGTDYTFTISSLOPEDIATYYC
RV, GVPSRFSGSGSGTDETFTISSLQPEDIATYYC QHSRENPYT
FR4
25 10
8901234567
VAUK 12-20 FGGGTKLEIk
REI FGQGTKLQIT
RV} FGQGTKVEIK
30 Note: 5 underlined nucleotides are those changed in the

design of CAMPATH-1H antibody (see the note of
Table 2).



ACTAGTCGAC ATGAAGW TGT "GGTTAAACTG GGITTTT 37 - s9- 12 SPP 2002 SEQ ID
NO : 16 SEQUENCE LENGTH : 35 SEQUENCE TYPE : Nucleic acid STE@EQE8¥E%§CEA
Singl e TOPOLOGY . Llnear MOLECULE TYPE : Synthetlc DNA SEQUE

ATGRACTTT~G GGYTCAGCTT GRTTT SEQ | D NGQ -17 SEQUENCE LENGTH : 40 SEQUENCE
TYPE . Nucleic acid STRANDEDNESS : SIngle TOPOLOGY : Linear MOLECULE TYPE
Synt hetic DNA SEQUENCE ACTAGT. AC A [ ; . | D
NO . 18 SEQUENCE HER&HR SEEN EUK Mt

Si ngl e TOPOLOGY . ELEEEQQE_IOLECULE TYPE Synthetlc DNA SEQUENCE ACTAGTCGAC

ATGCCTGICY TRGSGCRREL QII&TQ?% %%o%é reas@n S@sl’la eHDh gtg SEQUENCE
LENGTH : 36 SEQUENCE TYPE Nucl ei.c aacid Slngle TOPOLOGY

LI near MOLECUE R¥PEC: 28y APedY it %nsﬁm%@mdﬁeeﬂeem@wrem
GCKGGRTGT' r TMECHE $EE rbsEapd h2@nSEEUENDE. LENG N foudd , SEQRENGE, TYPE :

Synt het i :Z‘%W@%@%ﬁé%e%ﬁ%@ oot VEQLE IYER
21 SEQUENCE L ~204gn5iEPRINGE ChapE vV REET @7 Ehs deSTRARBEPNESS : Singl e
TOPOLOGY : Li smearentkOWECUL EoddimingSynt hespTi EiWy SITQUENEEqAETAGT CGAC

ATGROL TTGSG THGANMELT CTAITLLLCER L 8 SEE-RO0% $0mdd #8-% antibody
10 there is a possibility of an abnormal splicing in the
reshaped human AUK 12-20 antibody. Therefore, the

nucleotide sequence was partially modified to eliminate
the splicing donor-like sequence. The modified sequence
is designated as version "a".

15 In addition, version "b" to "d" of the reshaped
human AUK 12-20 antibody H chain V region were designed.

Amino acid sequences of the versions "a®" to "d" are shown

in Table 6.
20 Table 6
FR1 CDR1
1 2 3
123456789012345678901234567890 12345
VLAUK 12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH
SGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS
25 RVza QVQOLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH
RVHb ————————————————————————————————————
RVge = e e e
RVgd = e e

30




- 9~ - 1 2 SEP 2002 SEQ | D NO : 22 SEQUENCE LENGTH : 37 SEQUENCE TYPE :
Nucl ei ¢ aci d STRANDEDNESS : Singie TOPOLOGY : Linear MOLECUY4E)? REHE 2002
Synt heti ¢ DNA SEQUENCE ACTAGICGAC ATGGGCAGAC TTACATTCTC ATTCCTC 37 SEQ 1J
NO . 23 SEQUENCE LENGTH : 28 SEQUENCE TYE’E Nucl ei ¢ aci d STRANDEDNESS :
Singl e TOPOLOGY : Linear MOLECULE TYPE ynt heti ¢ DNA SEQUENCE GGATCCCGGG
CCAGTGGATA GACAGATG 28 SEQ |ID NO . 24 gk ENCE LENGTH : 393 SERQINCE TYPE
. Nucl eic acid STRANDNESS . Doubl e TL{,PC]_ Li near hl @ECULE TYPE . cDNA
ORI G NAL SOURCE ORGANI Shl I\/busg73901§g4553;3§ SEP 2002 a3 #51d7 58 R Fa 5
CLONE . pl2-k2 FEATURE . 1..60 si g pept| de 61..393 mat pepty de
SEQUENCEATGGAGT CAGACACACT CCTGCT CTGGGTTCCA48Met  uSer AspThr Le
uLeuLeuTr pVal LeuLele&U¥r b¥akPr o- W@§H§§S§§E¥$CCACTGGTGKW§%@@%@'CT
CCTGCTTCCTTAGGTI6Ggsger Thr G yAs pinryARbEULBH AN Ser Pr oAlaSer Leud y1510GTATCT
CTGGGECAGAGGGCCACCATCTCAT GCAGGGECCA GT144Val Ser Leud yd nAr gAl aThr | | eSer
CysAr gAl aSer LysSer 152025GTCAGTACATCT GGCTATAGT TATATGCACTGGTACCAACAGAAACCA1 92
Val Ser Thr Ser @ yTyr §é’|ﬂ‘?yr Met Hi sTrWQ@ @EEWﬁr 0303540 GEAERENSLISINEETECTC
ATCTATCTTECATCCAACRTAGAATCT240G yA nThrProlysleuleulleTyrl euAl aSer Asnl eud u
Ser 45505560 GGGGT CCCTGOCAGGT TCAGT GGCAGT GGGT CTGGGACAGACT TCACC288C yVal Pr oAl aA
r gPheSer A ySer A yS&VEFy Thr AspPheThr 657075€TEAACAT CCAT CCTFETERACEACEACEATECTG
CAACCTATTACTGT336L nl | eHi sProVal G ud ud upspAl aAl aThr Tyr Tyr CQys808590 _ -
93 - ~ 2 SEA' 2a2 CAC ACT AGG GAC AAT TAC ACG TTC CGA GCG GGG ACC
AAG CTG 384 Gn H's Ser Arg Gu Asn Pro Tyr Thr Phe Ay Gy Gy Thr Lys Leu
95 100 105 CAA ATA AAA 393 Qu Ile Lys 110 SEQFRD NO : 25 SEQUEPI CE
LENGT~I : 405 SEQUENCE TYPE . Nucl ei d aci d STRANDNESS : Doub%e TOPOLOGY :

Li near MOLECULE TYPE . cDNA ORI GPRAS03@MGE 1GX5IN 23 34 TRIQL2RADI ATE
SOURCE CLONE . pl2-h2 FEATURE . 1..57 sig peptideRE . 405 mat peptide
SEQUENCE] ATG GGA TGGR A0, %ATCKLHT%QSEE@M&J%%GCA GGT 48
Met Gy Trp Ser Ay 1le Phe Leu Phe Leu Leu Ser Ay Thr Ala dy -15 -10 -5
GITC CAC TCT GAG ATEGEAG CTG CAG BREXTEPXSEATESMRIASIBREDTAYINCRABG Val Hi s
Ser Au lle G@n Le n Adn Ser id &t ~ 2 SEP
? Uk - 94 CCT CI%V%T TCA GIG &éME‘[@i%&#%é&gg &#ié'ﬁ;‘l‘ CFT‘;YC%S‘AI% AC TCA TTC

144 Pro Ay Al a SeRWal Lys |l|e Ber-6ys~-ys-A-a-Ser--3-y--TFyr-Ser-Phe

RVHC ————————————————————————————————
15 RvVd Koo Ve e e e
CDR3 FR4
10 11
5678900012 34567890123
AB
VgAUK 12-20 GGN-RF--AY WGOQGTLVTVSA
20 SGI WGQGTLVTVSS
RVga GGN-RF--AY WGQGTLVTVSS
RVgb ~ mmmmmmeeem e
RVge = @ —emmmeeeee s
RVgd = ——mmmmmmeme mmmmeeeeee

25

Note: The position where one common amino acid residue
is not identified in the HSG I Vy regions (SGI) is

shown as "X". Two under lined amino acid residues



15 20 25 ACT AGC TAT TAC ATA CAC TGG GIG AAG CAG AGC CAT GCA AAG AGC CTT
192 Thr Ser Tyr Tyr Ile H's Trp Val Lys A n Ser Hs Ay Lg SSE’ LZ@
30354045GAGTGGATTGGATATATTGATCCTTTCAATGGTGCTACTAGCTACAAC24 gd F gG yTyrl
| eAspPr oPheAsnGlyd yThr Ser Tyr AsnSOSSGOCAGAAATTCAA(XBGCAAGGCCACATTGA( . TGTTGA
CAAATCTTCCAGC288d nLysPheLysd yLysAl aThr LeuThr Val AspLysSer Ser 5er 657075ACAGC
CTACATGCATCTCAGCAGCCTGACATCTGAGGACTCTGCAGTC336Thr Al aTyrfil et Hi sLeuSer Ser Leu
Thr Ser G uAspSer Al aVa1808590TATTACTGT GCAASSGERGEGTAACCGCT TTGCT TACT GGGGCCAAGGEG
384Tyr Tyr CysAl aAr g@ yd yAsnAr gPheAl aTyr Tr pd yd nd y95100105ACTCTGGTGACTGTICT
CTGCA405Thr LeuVal Thr Val Ser Al all | D NO 6 SEQUENCE LENGTH . 381
SEQUENCE TYPE . Nucl@f cé; (C] ?ﬁ%&%ﬁé‘sgmsﬁou& 5‘# YSlinear 95

hl OLECULE ORI G NAL MN#MMDIWEERMEENERFEAEDREWUENGEYTM?EM 50 LN
SQURCE SM © Muse SQECHye Fél\&ﬂ&%rjentfi%z%&ngt%ete' de ﬁxlr 38le o ‘ﬁ{eptl de
ATGGTGTCGTCAGCTCAGTTCCTTGGTCTCCTCT “TCAA48MEE VaI Ser 1 er Al ad nPhelLe
uGlyLeuLeulLeuLeuCysPhed n- 20- 15- 10- SGGTACCACATCTGATATCCAGATGACACAGACTACATCC
TCCCTGTGT96€1yThrA&g@m&%ﬁ)I«ﬁisﬁwﬂfwaGkaThaThbSefsenhpu@en&5&QGCCTCTCTGGCA

A aSor G nASp TSI TN FARCH AT AT EACCACHN AR RS AT 1T

Ser Ser Tyr Leu BHbIAA CTGITHGERECOoIACheybhunen aptiibbey THAXA46T AGG TTC AGT
GEC AGT Arg R 5 No _ 20 T TCT
Ser Tyr dn (;h%“ q?%l% ($$A %2 é@ Eég%\ ﬁ%%oéﬁ%gé%@@d] ys CAC
Hi s 55 TAT Tytyhrigfonm T@(?@erceﬁ@ﬁ lrlxg g ErgmTRrcelds @ TRLECA TCA 240
Ay ValoPro SedthtGTGHAC@rAhb AYGd288qheHcéhis!| 4€sA8bd® in Fid. P 2d02

and nucleotide sequence of DNA coding for the amino acid
sequence is shown in Figs. 4 and 6§, of this literature;.

Table 7
15 FR1 CDR1
1 2 3
123456789012345678901234567890 12345
V5AUK 12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH
SGI QVOLVQSGAEVKKPGASVKVSCKASGYTFT
sle:
1220Ha QVOLVQSGAEVKKPGASVKVSCKASGYSFT SYYIH
20 1220Hb = = e S——  eeeaa
1220Hc = = ;e e S—= me———

1220Hd  <emmeemmmeememc e m e U



- 96 AAC CTG GAG Asn Leu G u ACG CTT CCG Thr Leu Pro 95 CAAGIn 80 TA
GAA GAG ATT GCC G u Asp Ile Ala ACG TTC GGA GGG Thr Phe Ay G I'\ZID%QPS
NO : 2? SEQUENCE LENGTH ~ Ql1 SEQUENCE TYPE : Nucleic acid ST DNESS
Doubl e TOPOLOGY : Linear STRANDNESS : Doubl e MOLECULE TYPE . cDNA ORI G NAL
SOURCE ORGANI Shl : Mouse | 61 ADI ATE SOURCE 4 Q\E . pP6l-hl FEATURE . 1..54
sig peptide 55..411 mat peptide ACT Thr 85 GGG Ay TAG TTT TGC CAA Tyr Phe
Cys @ n ACC AAC CTG GAA Thr Lys Leu G u 105 GAG GGT AAC 336 A n @y Asn 90
ATA AAT 381 Il e Asn SEQUENCE ATG AGA GTG CTG ATT CTT TTG TGG CIG TTC ACA
GCC TTT CCT GGT ATC 48 Met Arg Val %i R% Leu Leu Trp Leu PRERPhr /A a Phe
Pro dy Ile -15 -10 -5 CTG TCT T GAG A GL

GTG AAG CCT 96 Leu Ser Asp Val 3385\? u Ser % 2 PG%O\]/ég‘*éys
Pro -1 5 10 -9~-~28EP24d2TCTCAGTCTCTGTCCCT ﬁCCTGCACTGTC
ACT GEC TAC TCA ATT2ARC 11440 WVKQSHGKSLEWIG YIDP-~-FNGGTSYNQRFKG
Serd nSer LeuSer Le CysThr Val T%ﬁ?@% Thr 15202530AGTGATCATGCCTGGAGCT
GGATCCGGCAGT TTCCA CAAACTGL9 rpSer Tr pl | eAr gd nPhePr od yAsnL
ysLeu354045GAGTGGATGGGCTACATAACTTACAGT GGTATCACTACCTACAACCCA240G uTrpMet A yT
yrl 1 eSer Tyr Ser A yl$Bdhr Thr Tyr AsnPr 05055- 60TCTCTI ™ A, 4AAGTCGAATCTCTATCACTCGAG
ACACATCCAAGAACCAC2BBBH A euLy s Se WRRQRPEQBILEWMGhr Ar gAspYEPBerENSATAENABERG75T
TCTTCCTACACTTGAAT?%H‘ CTACTGGECACACGTCCACATAT336PhePheLeud nLeuAsnSer Val T
hr Thr d yAspThr Ser 08590TACTGTGCAAGAT AGCTCGGACTACGCCTATGGACTACT GGG
Gr384Tyr CysAl aAr gSEEI_@thI aAr gThrFharAlaket-AspFyr Tr pd y95186+6511Q-EAA-ECA

ACC TCA GIC ACC CT. TCA 411 Gn Gy Thr Ser Val Thr_Val Ser Ser 115_
"SEQ IDNO: 28 S LENGTH . 393 SECUE&CE TYPE . Nucleic acid
STRANDN@ . Doubl e TOPOLOGY . Linear 12 SEP 2002 @ 98 @ MOLECULE TYPE

CDNA ORI GQ NAL SOURCE ORGANI SM : Muse | MADI ATE SOURCE CLONE . p64-k4 .
FEATURE . 1..60 sig peptide 61..393 7mat pepti %&3 9 )

678901234567890.2222345678901234

ABC
VsAUK 12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR
HAX RVTITRDTSASTAYMELSSLRSEDTAVYYCAR
sle:
15 1220Ha RVITITVDTSASTAYMELSSLRSEDTAVYYCAR
1220Hb = —e——- Ve e e e e
1220Hc Ko r Ve e e e
1220H4 R ¢ T
20
CDR3 FR4
10 11
5678900012 34567890123
AB
VgAUK 12-20 GGN-RF--AY WGQGTLVTVSA
HAX ) WGQGTLVTVSS
sle:
25 1220Ha GGN-RF--AY WGQGTLVTVSS
1220Hb = = —e—mmmmmee—— e
1220Hc = smmmmmmemee e
1220H4 3  ———mmmmm—— mmmmm e e
30

Note: The two underlined residues in slel220Ha



SEQUENCE ATG GAG TCA ~AC ACA CTC CTG CTA TGG GI~r, CTG CTG CTC TGG GIT CCA
48 Met GQu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp \Igggg %ﬂn

- 20- 15- 10- 5GGTTCCACAGGTGACATTGTGT TGATCCAATCTCCAGCTTCTTTGECT9 er Thr @ yAs
pl | eval Leul | ed nSer Pr oAl aSer LeuAl a- 1510 GTCTCTAGGGCAGAGGGCCACCATATCCTGCAGA
GCCACTGAAAGT144Val Ser Leud yd nAr gAl aThr ITeSer CysAr gAlaSer A uSer 152025GITGAT
AGTTATGGCAATAGT TTTATGCACT GGT ACCAAGAYpAd 92 vain Ah&eHAYr BRgAsnPFerPheMet Hi s

TrpTyr A nd nLysPr 030354OCGACAW %T%@%@%AT
Gy G@n Pro Pro Lys Leu Leu 1le Tyr chgéi_%gﬂ_u Og;g'
GGG ATC CCT GCC AGG TTC AGT GGC ey @g:ncrcacm MNeAtloaCFRECthet 2dgfayy | | e

Pro Ala Arg Phe Ser Gy Ser Gy %m%ﬂoggrlﬁsghgthFRQSa}g hown. 99 - 1
2 SEP 2002 CTC ACC ATT AAT CCT GIG GAG GGT GAT GAT GIT GCA ACC TAT TAG TGT

336 Leu Thr Its Asn Pro Val Gu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 80 85

90 GAG CAA AGT AAT K €3 SddusiE i of Tﬂu@@r&&n%éﬁ@r&éGoeT G 384 dn
@n Ser Asn Gu @gﬁpPohPro Thr, Phe. G aGly Thr c%ﬁ u95 100 105 GAG
Hiipey r

CTG AAA 393 G%F UpeR - andEhod i Y 417
SEQUENCE TYPE exphied sign as:ysitﬁl'RANmEB&ng wmmeydﬁﬂ_c:éﬂls L:fne'ar MOLECULE

TYPE : cDNA S ' €e CE_GLONE
p64-h2 ° FEA'I%‘I‘\&*E %% de %‘é‘m?ﬁ% fgﬁ% &Y EGNEEEHA‘FEléGA
TGG AGCLEGG GRGTREET, Anmaerc @E@T@M@sﬁ:mlm w&@lh@ﬁ Gly Trp Ser

Gz)éE\P/gl)oghe g dtergSUid- e 1568, \dr T aPe A¥acterid? cells-986h as

GTCCACT CCGAGGErSHT srsd@crentdactedr TGaeherasia Hre SBrefRVAl A nLeud nG
| nSer G yAl aG@ Wit dey %ﬁ@émmmﬁqr@m&gw AL AEEBCTHAGACATT
Cl44ProCl yAl aSer Val Lysl | e CysLysAl aThr GI Thr Ph 202? GTAGTTATTGGATAGT
GTGGATAAAGGAG&&%J&@&&M% ?e‘?}él | F& sﬁe nAr gProd yH s
d yLeu30354045CACT @TW%%ETTEW@MMA@ATMOGDWTr plleG
| yCl ul | eLeuPr T CATTCACTG
CACATACKTCT TR TP R O BRC Y o B acmos 7074

, N0 3 HOMEAGEAE @WC@S@TMS\I hapainet A nLeuSer Ser L

euThr Ser @ uAs % §;g§g9§) @‘Ellﬁ%ﬁ:e TGCTATGCACT
AT384Tyr Tyr QIQ’?JC@ euAspSer Ser yrTyr %%ﬁ g CAAGGAAC
CTCAGT CACCGT CREETEaRiTy pEsdy n@wml&&\mﬁ w&mwmnms@ersm | D NO

1 30 SESHENCE dNGhin3d&he HCMV @erméte?r SER- 208 ﬁﬁ@lEbEi,CﬁchPﬁ Hcmwcl ei c
acid STRA!l't DNESS : Doubl e TOPOLOG Li near MOLECULE TYP cDNA ORI G NAL

SOURCE ORGANI SvHCrio UMY Wt 7L SAUREE-Hiongx: apd4BhR3LEERTORELVEH 60 sig
peptide 61.. 3&omtpPendde E&EQHE\LQE AT G TOC ACA CCT GAG TTC CTT GGT

CIC CIC 110 ATC 16 131 a0 B le SodINaPr o B el Low Lo
ACT ACA TCC TECeSEaITGhvaMiGon Ty tA&reg ysarAsplongatd on Meacthr 8xn Thr Thr
Ser Serp4.eu SQ%EF~1a) promoter. Expression vectors containing this
promotor include HEF-12h-gyl and HEF-12h-gx (Figs. 8 and
9), as well as HEF-Vz-gyl and HEF-V;-gx (Fig. 15).

For gene amplification dhfr in a host cell line, an
expression vector may contain a dhfr gene. Expression

30 vectors containing the dhfr gene, are for example, DHFR-
AE-PMh-gyl (Fig. 10), DHFR-AE-RVh-PM1-f (Fig. 11) and the
like.

In summary, the present invention first provides an
L chain V region and an H chain V region of a mouse
35 monoclonal antibédy to the human IL-6R, as well as DNA
coding for the L chain V region and DNA coding for the H



-1 5 10 GCC TCT CTG GGA CAC AGA GIC ACC ATC AGT TGC AGG C;CﬁascgE% G 144
Ala Ser Leu Ay Asp Arg Val Thr Ile Ser Cys Arg Ala Ser d 1 25
ATT AGT AAT TAT TTA AAC TGG TAT CAA GAG AAA CCA GAT GGA ACT GIT 192 Ile 5er
Asn Tyr Leu Asn Trp Tyr A n A n Lys Prq Asp. Ay Thr Val 30 35 40 AAA CTC
CTG ATC TAG TAT, ACA JCA AGA TTA CAC TCA GIC CCA TCA 240 Lys Leu Leu lle
Tyr Tyr Thr SeFPALg qL}el’feﬂi"'gr‘Ser T%‘"V&FGPP&%&J- @%GSJ‘% "6615%/1-"1‘1'920“109
SEP 2002 AGG TaChAfsdnZmculel chitmeICt &nhidcayCAhdl AEsHabdd Giifdn ATT AGC
288 Arg Phe Se . r e I Asp r I u Thr 1le..Ser.65 70
e A TG cac RSBy R bt L REP e BEndR el 45 EINE8LSR Acn
Leu Au A n daraspfbireekbapler, AYK1RRE0GyPMIIn @AUK6E-7 Rnd SUEBH QOLACG
CCT CCG A T : . G, LT D Thr Pro Trp
TThr Phe Gy G ooy TRy SoaS 0 hAPIah n00 ALEe oaihel bRy IR, ]
SEQUENCE LENGTFPT eBampienERER FPPNOs:Nullei @6aci?® IrRANGNEIS! :ths bl e
TOPOLOGY :  Li ngR& i NOVEGELEGRYRES. afDMAiER! GoNAL sSQURAEORFMSM W SED

| MADI ATE SQJR%A%SCLGC\IEE : 8%6& FEA$ RE . 1..51 si'g peptjide 52..402 nmat
pepti de SEQUENUES ATG?BAGCTGPEATOETTI TATTRPFeARRLAPGAFES GRIURBCSTARRST
GIC TAC 48 filetc6lladLby Aspleetidgr skquehkeslefoSeexdaiplBy sIswrd yn Val

Tyr -157110 -5anA- +A03Az .12 2Q02 .

TeACAGPeACeTER AR oo ER Gy FERRER ST B %06 Ser Gl nval G nLeud ndl nSer G
 yAl ad uLeuAl aAr gPr Bltkyp15$6105 GETTEAGI CAASTFCTEETECAAGEOT RCTEEERAGACCTTTACT
AAC144Al aSer Va) Ly e S r &Y Exr TRpRRe 15 A5n202530TACTGEGTGCAGT GG
GTAAAACAGACRCTCI?&%:%%%%%%Z%r@?bVQ €i %:frgﬁ@gl Lysd nArgProd yd nGdy
Leud uTr p35~045ATTGGGHET ATTTAM@WGGP@IA@IA%&ACA@W@A@NJ@JDM ed ySe

rileTyrProd yAsp@ yAsadlr A 86884, ERkYa 5952607 SEAASICAAGGCCACAT TGACTGCAGA
TAAATCCTCCATCACA 88PhelLysd %ISIC_%SAlaThr LeuThri Al aAspL sSer Serl | eThr Al a65707

5TACAT CTCACCAGCTTEEEATCT RABACTRA ERCEPPRAT ARS8 THRAS: 8 mhadithrSer LeuA
| aSer G uAspSerAbgqiveh Tyndya 8808 98 TEHSLANPATEGAEH CCTAASCAGT E EGACTAaEEETHECCA

AGGCACC384CysAl aArgSer Thr AsnHi sPheAspTyrIrpd yd nd yThr) 00105110ACTCTCAC
AGTCTCCTCA402 JF91 TR Hr © |m%‘é?es‘gr @13%5?{ %E@).gxPnoaﬂé w@z%‘f@ﬂéﬂ@z
LENGTH : 35 SEMENGE-dYRE debdlrikbed abode STRANBNESSan S nhlad nTQPASGRGN

Li near MOLECU YPE - Sy i . . GGA
TCAGACACAC. ToRY 426, 27 TR & AR RR FPb R, AR5 808 Bt vz |

Nucl ei c28ci d STRENDNESS :ThSi dyimanTEPQhedy: :C egion MEAAEGM: FTyPEuman H

Synt heti c DNA %%FI\@%S (g}%ﬁ%;e GAGCESG ATCTTT SEQ 1D NO .
34 SEQUENCE LE . 3 %@@T&é - Nu efgacu_j STRANDNESS . Single
TOPOLOGY : Linear MREChE mypguctBymt et the DNALSEOUENEELEPPERATCER
CTCACGITTT ATE&¥¥¥¥EEJXIQEEtors, i.e., one comprising a DNA coding for

a mouse L chain V region and a human L chain C region

25 under the control of an expression control region such as
an enhancer/promoter system, and another comprising a DNA
coding for a mouse H chain V region and a human H chain C
region under the expression control region such as an
enhancer/promotor system, are constructed. Next, the

30 expression vectors are co-transfected to host cells such
as mammalian cells, and the transfected cells are
cultured in vitro or in vivo to produce a chimeric
antibody.

Alternatively, a DNA coding for a mouse L chain V

35 region and a human L chain C region and a DNA coding for

a mouse H chain V region and a human H chain C region are



- 104 - ~ 2 S E P 2002 35 36 35 - 105 - 1 2 SEP 2002 SEQ;SZ RER 20035
SEQUENCE LENGTH : 36 SEQUENCE TYPE : Nucl eic acid STRANDNE Si ngl e
TOPOLOGY : Linear MOLECULE TYPE : Synthetic DNA SEQUENCE GITGGATCCA
CTCACCTG-A GACACAGITA CCAGAG 36 SEQ 1D3dO-. 36 SEQUENCE LENGTH : 35
SEQUENCE TYPE :, Nucleic acid STRANDNESS : Single TOPOLOGY : Linear MOLECULE
TYPE : Synt het O IEQAUSIRSUENKED G EGAQREAXPRIRTIOT TVeqaocAend $herc 35

gEQ I Dsgo S&‘écﬁ’awl Mamddﬂ\l@ﬂ'ltra%&mm ToPh s, WﬁiﬁhCai\éi ¢hen
TRANDNE i ngl.e Y Linear MOLECULE TYP etic .DNA
SEQUENCE CTTGG&‘I%&&’E%&CSGFF C&?r %%‘Fuces% 08SLESASER 2002
SEQ | D NO : mmja\l@muﬂn@w 36 SEQUENCE TYPE : Nucl ei ¢ acid

SEQUENGE ACMAAG " | TR CABORREr S VTS A de o i ) EFReg

SEQUENCE LENGTRAntiPedyE@oENGE hyrmn Nucﬂfb:l cccam@ssqrm\NDNEss Singl e
TOPOLOGY : Li near qgéTE TYRR 1, SHuhe ENCE TGTTAGATCT
ACTCACCTGA GGAGACAGTG A GAGGTT 39 SEQ SEQUENCE LENGTH . 36
SEQUENCE TYPE . Nucleic ddild STRAMONE ° aS‘rrh ereﬂaﬁao@P Li near MOLECULE
TYPE . Synt hetic DNA SEQY CEaGr@MBTm%%MM@TE  SIEERTERL

W07 g SR 55 g TP of A e
Synt heti ¢ DNA SEQIENGCY TACEDRARDRaBCIICHER; and
(B) an H chain comprising,
(1) a human H chain C region, and
(2) an H chain V region comprising human H °

[
1

chain FRs, and H chain CDRs of a mouse monoclonal
antibody to the IL-6R.

In & preferred embodiment, the L chain CDRs have
amino acid sequences shown in any one of SEQ ID NOs: 24,
26, 28 and 30 wherein the stretches of the amino acid
20 sequences are defined in Table 9; the L chain CDRs have

amino acid sequences shown in any one of SEQ ID NOs: 25,

27, 29 and 31 wherein the stretches of the amino acid

sequences are defined in Table 9; human I. chain FRs are

derived from the REI; and human H chain FRs are derived
25 from the NEW or HAX.

In the preferred embodiment, the L chain V region
has an amino acid sequence shown in Table 2 as RVia; and
the H chain V region has an amino acid sequence shown in
Table 3 as RVga, RVpb, RVgc, RVgd, RVge or Rvgf. The amiho

30 acid sequence RVyf is most preferable.

For the production of the reshaped human antibody,
two expression vectors, i.e., one comprising a DNA coding
for the reshaped L chain as defined above under the
control of an expression control region such as an

35 enhancer/promote& system, and another comprising a DNA

coding for the reshaped human H chain as defined above



SEQ ID NO. 42 SEQUENCE LENGTH . 18 SEQUENCE TYPE : Nucl ‘ﬂéﬁ? %ﬂ%
STRANDNESS . Single TOPOLOGY . Linear MOLECULE TYPE : SyntHet
SEQUENCE GAGTGCACCA TATGCGGT 18 SEQ 1 D NO . 43 SEQUENCE LENGTH .

SEQUENCE TYPE . Nucl eic acid STRANDNESS 37 Si ngl e TOPOLOGY . Li near NCLECULE
TYPE . Synthetic DNA SEQUENCE ACCGICTCTG GCTACACCTT CACCAGCGAT CATGCCTGGA
GCTGGGTGAG ACATdSE the mre_sszosmdzmlsﬁ@quommh a EQUENCE LENGTH
: 63 SEQUENCE TRAN TOPOLGY. : ear
MOLECULE TYPE ZQ(EEntc egt; ?%f% &n%t%%lE%'}ENCE Dg? °°n$ ST AR AT R o
AATCACAACC TATREREEAPLOD UeCtoxR TP |Ico-tmarefest@d tphgst esl BE@rRcE
LENGTH : 54 SE&SENSRmAYREn cbiqlsgi @ndCittheS HrANISed IdMdls ahtdOLOGY !

Li near ECULE YPE nt hetic DNA SEQUENCE TATTATTGIG CAAGAT

AGCTOGGA CHEERCOFCAR-TAVOESO 5NECS A6 RS
27 SEQUENCE TYEEtlbeylelc acid STRANDNESS . Single TCPCLOGY Li near

hf OLECULE TYPE . SEQUE T

- 109 - 1 2 SEP zoo g%bhgt% %%Mﬁé%}( € EE%@%%@.
Nucl ei ¢ aci d STRANDNESS a SNAgbedI@BOi@@Ythelees@rapm_lB:ulEfmaﬁre

Synt heti c DNA §E¥¥Eﬁﬁ§é g@@A G

SEQUENCE LENGTH : 27 SE%JG}E:NCE TYEE“ Nu;:£ ﬁ%g és?% é"“ﬁEN §§B Ngl‘ hgl e
TOPOLOGYD.  Li néaFtRr dLeCipedTYPELranphesdt he sHinseIReUENDE CHGRIET dAen
GGATCCGATA  CATdu Hu2dd SER vEPoNOr. 149 vIEQdENCE phloiulld a 4 s3EQAHENCE TYPE .
Nucl ei ¢ aci d STRANDNE skﬁﬁgln%ﬁgﬁTCPDLOGY Li near MOLECULE TYPE .

Synt hetic DNA DREFCAATTAC CAGCATCAT 29

A chimeric antibody of a reshaped human antibody

thus produced can be isolated and purified be a
15 conventional processes such as Protein A affinity
chromatography, ion exchange chromatography, gel
filtration and the like.
The present chimeric L chain or reshaped human
L chain can be combined with an H chain to construct a
20 whole antibody. Similarly, the present chimeric H chain
or reshaped human H chain can be combined with an L chain
to construct a whole antibody.
The present mouse L chain V region, reshaped human
L chain V region, mouse H chain V region and reshaped
25 human H chain V region are intrinsically a region which
binds to an antigen, human IL-6R, and therefore
considered to be useful as such or as a fused protein
with other protein, for preparing pharmacenticals oxr
diagnostic agents.
30 Moreover, the present L chain V region CDRs and
H chain V region CDRs are intrinsically regions which
bind to an antigen, human IL-6R, and therefore considered
to be useful as such or as a fused protein with other
protein, for preparing pharmacenticals or diagnostic
35 agents. .
DNA coding for a mouse L chain V region of the

present invention is useful for construction of a DNA



- 110 1 2 SEP 2002 SEQ | D NO : 50 SEQUENCE LENGTH : qun }YPE
Nucl ei ¢ acid STRANDNESS : Single TOPOLOGY : Linear I\/D_ECUL1E 0

Synt heti c DNA SEQUENCE TGTAGAGCCA GCCAGGACAT CACCAGITAC CTGAACTGG ~
A~CAGCAG 4~ SEQ IG NO : 51 SEQUENCE LEN@JH 42 SEQUENCE TYPE . Nucleic
actid STRANDNESS : Single TOPOLOGY : Linear MOLECULE TYPE . 5ynthetlc DNA
SEQUENCE ATCTAGHATNY OGN GATMESCAC TIC TEGTL IS TRECGAATIE @dﬂ:@gSE@r aD NO . 52
SEQUENCE LENGEdsnhabed X NCE, TG . Nucl eic acid STRANDNESS . Single
TOPOLOGY : Linear hl OOECULE TYPE . ntheti c DNA SEQUENCE ACCTACTACT
GCCAACAGGC TAACACGEH G lsoAddR 5 mousq 1§ chajngVeregiop? SEQ

ID NO: 53 SEfauEl‘i@l‘e lfNFeht v eIRAENGE T ul Nest eé6nSELdcBIBANDRESS
ACTACACCHT @E@"’”. 5 e G BT £ DY SPOLRNCEOTVPE |
Nucl ei c aC| d &w&md}oublﬁaﬁ@a%&eommﬁavm&lﬁdﬁ ﬂ'c)’PEL chain
Synt hetic DNA,ORI G.NAL use and Human I ADI ATE

SOURCE CLONE . VCR Jl’g@h C&%JRC‘;TE ﬁ%ﬁ%ﬁ}%gn%elnev%%d]r%% Jforu?—f% E ¥ regi on

version (f) ofcqr@iza;mdtdrurmﬁl 2PNINR and dgwglyfao mmhap;eosmmnoLachdln

37-50. FRZ amnd B ahbd Whrsoind Lo F eyt pith BRURRNAS o

200Z amtho aC|Sd-“H#1<3FFd-Nb:C|Qi‘WuR9C’éGH (fé”*htf&l‘&ﬁlrlﬁé’ MRI e | GRR €| EBEi de
nucl eot i de SEQJNGEH 19 3nvdit idR3 sl tiye fulld: fid¥ donstrddtibn |df ShtenR4. - 135

I ntron

(_

coding for a reshaped human H chain V region and a DNA

coding for a reshaped human H chain. >
EXAMPLES
15 The present invention will be further illustrated
by, but is by no means limited to, the following
Examples.
Example 1 Cloning of DNA coding for V_region of

mouse monoclonal antibody to human

20 IL-6R (1)

A DNA coding for the V region of a mouse monoclonal

antibody to a human IL-6R was cloned as follows.
1. Preparation of total RNA

Total RNA from hybridoma AUK12-20 was prépared

25 according to a procedure described by Chirgwin et al.,
Biochemistry 18, 5294 (1979). Namely, 2.1 x 10%® cells of
the hybridoma AUK12-20 were completely homogenized in 20
ml of 4 M guanidine thiocyanate (Fulka). The homogenate
was layered over a 5.3 M cesium chloride solution layer

30 in a centrifuge tube, which was then centrifuged in a
Beckman SW40 rotor at 31000 rpm at 20°C for 24 hours to
precipitate RNA. The RNA precipitate was washed with 80%
ethanol and dissolved in 150 pl of 10 mM Tris-HC1l
(pH 7.5) containing 1 mM EDTA and 0.5% SDS, and after

35 adding Protenase (Boehringer) thereon to 0.5 mg/ml,
incubated at 37°C for 20 minutes. The mixture was



258 - 348 intron/aberrant splicing 505-706 intron 701-@3@2%8i te
AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC ':' TG GTA 43 di et

Gy Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala -15 -10 ACA G
GTAAGGGCECT CACAGTAGCA GCCTTGAGGT CTGGACATAT .ATATGGGTGA 103 Thr -5
CAATGACATC CACTTTGCCT TTCTCTCCAC AG GI' GITC CAC TCC CAC GIC CAA 155 dy Vval
H s Ser dn ValexiragtesiGidAG pilcamETclcBArofort, na®luRBar waisy Pro 5 CTG

ACC TGC ACC GTG el 46tk tdd fdish TdEna@ba Serngfe 25tﬁ§T RihY }Qc@EQtQﬂé
GIG AGA CCT Leu, Val "Arg, Pro TAC TCA ATT ACC Tyr Ser_lle Tﬁr 30°AGCC CAG Ser

G n 15 AGC GAT B&FsuYFhda &) Adc 253l &M L%Hl%eﬁchTP@c& Foceontagndng o
Trp 35 AGC TGG1GH®m A AG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299
Ser Trp V?I Arg Gn Pro Pro e . Adu Tr-_IIe.e‘y Tyr 40 45 50

- 113 - 172 SEP 200Z "ATT S&S+ '

sLraneed GPRNA vy 55 GTG ACA ATG
CTG AGA Val Thr Met Léeio /n;glmsmé MEAIQ‘BI}E: $tBaﬂ'dhedTbDNEaAé:cA6€dAG@ AspaThr

Asn Gn Phe SePUS AR i T R Y, S sl Y O TR AR
Biotechnology, 7, 934 (1989), about 5 pg of the total RNA
prepared as described above was dissolved in 10 pl of

10 50 mM Tris-HCl (pH 8.3) buffer solution containing 40 mM

' KCl, 6 mM MgCl,, 10 mM dithiothreitol, 0.5 mM dATP,

0.5 mM dGTP, 0.5 mM dCTP, 0.5 mM dTTP, 35 uM oligo dT

primer {(Amersham), 48 units of RAV-2 reverse

transcriptase (RAV-2: Rous associated virus 2; Amersham)
15 and 25 units of humen placenta ribonuclease inhibitor

(Amersham), and the reaction mixture was incubated at
37°C for 60 minutes and directly used for the subsequent
polymerase chain reaction (PCR) method.
3. Amplification of cDNA coding for antibody
20 V region by PCR method

The PCR method was carried out using a Thermal
Cycler Model PHC-2 (Techne).

(1) Amplification of cDNA coding for mouse x

light (x L) chain variable region
25 The primers used for the PCR method were MKV
(Mouse Kappa Variable) primers represented in SEQ ID
NO: 1 to 11, which hybridize with a mouse x L chain
reader sequence (S.T. Jones et al., Biotechnology, 9, 88,
1991), and an MKC (Mouse Kappa Constant) primer '
30 represented in SEQ ID NO: 12, which hybridizes with a
mouse k¥ L chain C region (S.T. Jones et al.,
Biotechnology, 9, 88, 1951).
First, 100 pl of a PCR solution comprising 10 mM
Tris-HCl (pH 8.3), 50 mM KC1l, 0.1 mM dATP, 0.1 mM dGTP,
35 0.1 mM dCTP, 0.1 mM dTTP, 1.5 mM MgCl, 2.5 units of DNA
polymerase Ampli Taq (Perkin Elmer Cetus), 0.25 pM of




AGA CTC 395 Arg Leu AGCAGCCTGACA GCC GCC GAC ACCGCG GIT TATTAT TGIGCAAGA
TCC443Ser SerVal Thr Ala Ata Asp ThrAla Val TyrTyr CysAlaAry?2 SEP 2002

Ser g59095CTAGCTCGGACT ACG GCT ATG GACTAC TGG GGTCAA GGCAGCCTC
GIC491LeuAl aArgThr Thr Ala Met AspTyr Trpg Gydti Gl~Serleu

Val 100105110115ACAGTCTCCTCA G GTGAGICCTT ACAACCTCTC
TCTTCTATTCAGCPRANTGERMET H &/ HSE rRgeiew T TIEREKATRTErge@nd 1 ul of the

GGGGGAAA%_(?T Gl o\ ik *al @ET%P@C’BJ. %CWE @ﬁesm
GGCCAGAGATTTA‘VM%&? H’ECQ@ %ﬁg 86615EQUENCE

TYPE : Nucl ei auianitksSTRANDNEES: aTDCBJﬁb‘f(E E@G_Gﬁﬁhutday nEaPChI £bECULE TYPE .

Synt het i -1 1 2 SEP
2002 | MA IATEW%%%lﬁmn%ﬁ% gene COdI néé?:or L chain
V region versitdd g @emen@mm%emweﬂe@ﬁ& tom@smakhel- 6R am no

acid -20--1: ﬂe%%‘i%oxﬁfmﬂ&]ﬁ% Gals -Adrt Hdd ﬁ%ﬁ@aeéadgé $40¢£CBREagpno
aci d35-49: FR2am no aci d50-56: CDR2am no aci d5T-88 : F

aci d89- 97: CORFHAHE Sxci d98 117. FR4nucl eotidel - 6 .H| nd N

si tenucl eosi deb54 - 13(52)' ntro | 1601t & LB - o B 7TEDNA ¢ 6L R EFbRNhoEBkI Ci NQ
nucl eotj de 469- 506: 1 ntron cl.eotl 501- 506: Dam HI site SEQUENCE
AAGCTTC'ATG GGA TCG ACC TGT TG CTA GCA ACA GCT 49 Met Ay

Trp Ser Cys IIe IIe Leu Aheprienervéal £ At achid rPER A MHV 1fModfe Ada Gy GTAAGCGEGECT

CCﬁ?TGTTééc.CTA TT % %F%FAW%%%Q% Jlé @T%C@Hl sider Asp

lle An 1 - thlR2 (5.2 .SEREFIZARG ACCB@@@@BEWA@ Aﬁ.'ﬁ?: Y& MBc CCC

ACC CTG GGT CA|
Met Thr G nSer Pr ogA %ée%{é ggfb,&]l aSereVaI Sp%%Val%ﬁH?L sen%T%GlA?IICAGCC
AGGACATIGAGCAGPERCERFGARF TGS 1(thidl + eTHﬂ%’ys% i\ aSeﬁ@‘Fﬂ@lePq)b%YSe?.TyBEeuAs nT

rp20253035TACGA WW@W@MM@@W&&ﬁ&H ysPr

zGI yLyzN aPr XLysL%eul I eéqTér Thr 40455 TCCA %gg%e% g_r At %QGSTTC

ACCGACTTCACCTB@A%&T@A A 9 quil:ﬂdksp?he(l’tly PheThr I | eSer
Ser Leud nPr oG uAspl | e70 ‘ C

443A aThr Tyr Tyr Cys S A

ATCAAACRO The DNA fragments ampllfled by the PCR as
CTGAGTAGAATTT. Lo GAFCC506
SEQ 1D NO : é%é%%%@cg%gﬁé?g ljey gg%@%ﬂ@éﬁ Nu%}]@q@%; £
STRANDNESS . byagifdcatiom kit (RISHQENEE T@F&j_oend ‘digREFeROVEEY EOTYPE -
Synt hetic DNAyGRIG NAL raldvRGl 1GRF\MnSNIne s er arelr }V‘AQHAT@OSQ'IJRCE

CLONE : pUC RVh-PM f-4 FEAT URE gene, excludin nt ons cadi ng for
chain V regi of%d&rdi%n (B8 Tof®) ~ SRR et FW? g) I’?ﬂ%ﬂ‘?qlL 6R

amno agd d -2@+t- B7e°d %iertraréémcwsi 1 PHd) did<¥t oon rmuacm:eb 3as86: CDRL
amno acid 37, 5%rac€q% th ﬁﬂgﬂéfi%nd chlé1}¥%rm, and the DNA was
recovered by ethanol precipitation. Next, the DNA
precipitate was digested with 10 units of restriction
enzyme Xma I (New England Biolabs), at 37°C for two
30 hours, and resulting DNA fragments were separated by
agarose gel electrophoresis using low melting agarose
(FMC Bio Products USA).
An agarose piece containing DNA fragments of about
450 bp in length was excised and melted at 65°C for 5
35 minutes, and an equal volume of 20 mM Tris-HCl (pH 7.5)
containing 2 mM EDTA and 200 mM NaCl was added thereon.



amno acid 67-98: FR3 amino acid 99 - 108:CDR3 amino acid |09 - 119: FR4
nucleotide 1 - 6 . Hnd Ill site nucleotide 432 - 438: BawgggqggﬂiQJENCE
AAGCTTCCAC C ATG GGA TCG ACC TCT ATC ATC CTC TTC TTG GTA 50 hi et
Ay Trp Ser Cys 1le Ile Leu Phe Leu ValL /@ Thr -15 -10 GCT ACA GGT GIC CAC
TCC GAG GTC CAA CTC CAC GAG ACC GGT CCA CCT 98 Ala Thr Gly Val H's Ser An
Val @ n Leu O FhQ Pigdruxg ywas Frispcted wigh Phen%?an‘il Shppofigge, CERAGTG
AGA CCT AGC CAGhACONAT @ rdmdaiG WAL dddovke Gy TéTh4¥#) 1gBebepiVakidhg Pro

Ser A n Thr Ley_Ser,.Leu .Thr, GQys Val
152025TACTCAATT Récﬂééé&’ﬂd&f’ed@réé; m&%ghﬁ SeP)l eThr Ser Asp

H sAl aTr pSer Tr p'valtanoGgPrio R FEIB0 CCACGAES GiarGheéT, HH\TUNEA‘H’J@EQ&EAGI’ TATAGT

recarcrerta, an G A TR SIS 7

hr Met LeuAr gAsp‘ﬁFiﬂ6@657m§A ABERCCAG @@A@@!@G&CEBBS
er LysAsnG nPhe%ﬁraaau/gC%g%q%@{ SVl BA,Al AASHASE085 YACIRERT THRLTATTGTCC
AAGATCCCTAGCTCGGACTA ATG386Thr Al aVal Tyr Tyr CysAl aAr gSer LeuAl aAr gThrThrAI
a6i et 951001 05GAERATPEEEGHeSAGGEAGCET QSRSEEMST e Riadhe 57 -end thereof
GTGAGTCATA36Aandy ahf Xeay @ rt@h\é%@.ﬁzleetéﬁd HY S Saind 1HdReéA38 SEQ 1 D NO
. 57 SE [gNCE LENGT(Ig 402 SEQ . Nucl eic acid STRANDNESS : Doubl e
- 118 12 S E P 2002 TORSSEE:N BNL BE=EIPE © Synthetic DNA

ORI G NAL SOURCE ORGANRSMut ImlBsqngam:cf Pm}rearsammlA'E&\anJm Gf_ﬁ@nent

pUC- RV1- PM a FEAT ene, n cod| n egi on
ver si on (a’? of I;A gﬁém % % %M% a% bo yoaf §rlqwsnenr%{ I%L c(E}IE?am ho~ ‘El%}:‘

-19: lea.:i-~r Eﬁ’e%r&dl @Sl dezgrifRd afiove acap 24.gpred GORh amboetaci d
35-49: FR2 ami 03aGid 70 UceEaRE, g 9-97:
CDR3 am no acig 5%8$1'-g 107: F%4 nucl eot 1 de ﬁ@ﬁ% 3‘%’nd I%%ﬁ%%\%ﬁ%’gﬁgl de
397- 4025 Bam HPC3St bysSaleNcanaa é@ﬂ@em%mmommw ATC ATC CTC
TTC TTG GTA GCAoAEA 138 nbets oGy Tl sSeic 10YpH |7 4 & 1oy th:-t:izeu Al @ Thr
-15 -10 GCT ACA GIC CAC_TCC GAC ATC CAG ATG ACC CAG AGC ‘CCA ?CACC 98
Ala Thr Ay VaPifhdogdreidol, & ath spardidife gl medATRy vl geg/mE 9f5 19

- 119 - ~ 2 SEBoz0d2 ebouiCalBumifCandl@ CalteAGAGY BNA AgadE (Ew TGT
ACA GCC ACC 14

LeuSer Al aSer Vag%ﬂg}ﬁEBAP&%aPﬁr)vl BFhty SATGA der EH25 CAGGACATCACCAGTTACCTG
AATTGGT ATCAGCACAAGCEBAGEAARGLAA G Al biEBereSdri BartiemAsrifrplye Grass adgs®r od y

ey myr T serf QP 66 ORI EEn e thacsdarreAb SRt A B e

TTCACCTTCACC2999!1 SeWArg§PHASH, ?QerfGIy&Qr CTRHTSSS [9Ph AR PHeoRh r &8 57 0 ATCAGC
AGCCTCCAGCCAGAHEAGRAECTASGRACLAGT C%%%%%A@%%%@é%@l% oG Afspl| eAl a
Thr Tyr Tyr CysA nQ_n75808590GGT AA CGT TCGGOCAAGGGA GGTGGAAATC3
864 yAsnThr LeuPREFPBTRPPhed ¢& RECy Medipav{Mdaaulegs dorgmgiac A
GTGAGTGEATCCAOZh¥6ratb@y MENNDI., @&mSEGdEN% IaIiNGT ld o1 B G E@ENGEHIYPE .

Niclef ¢ act ¢ STRANONESS ™ 3041 & IgEGL OB (e EhTAE JPE -

incubated at 37°C for one hour, and inoculated onto an

2xYT agar plate (Mlecular Cloning: A Laboratory Manual,

Sambrook et al., Cold Spring Habor Laboratory Press,

30 1989), which was then incubated at 37°C overnight to
obtain an E.coli transformant. The transformant was
cultured in 5 ml of 2xYT medium containing 50 pg/ml
ampicillin, at 37°C overnight, and a plasmid DNA was
prepared from the culture according to an alkaline method

35 (Mlecular Clonir;.q: A Laboratory Manual, Sambrook et al.,

Cold Spring Habor Laboratory Press, 1989). The thus-



- 120 1 2 SEP 2002 SEQUENCE TA. 0. GGATCCA CTCACCTGAG GAGACTGIGA CGAGGC 36
SEQ | D NO. 59 SEQUENCE LENGTH : 32 SEQUENCE TYPE . Nucleic acid
STRANDNESS . Single TOPOLOGY : L;nEar MOLECI!LE TYPE . Syr.%{2: 8EPc2003A
SEQUENCE ATCAAGCTTC CACCATGGGA TGGAGCTGEA TC 32 SEQ ID NO. 60 SEQUENCE
LENGTH . 30 SEQUENCE TYPE Nucl ei ¢ aci,d STRANDNESS Si ngl e TOPOLOGY :
Li near MOLECULEP¥¥PRed BIASRED EOBmlgEQSEmcEemmlg@mqm k L
ATTTCCACCT 30 ch&ER VI rBglion’ detiSeQUENGR WHNGHYbr idbmeE QUENGE. J0PReas
Nucl ei ¢ acid SA’RANDNE Sd' §i glze TOPOLOGY : Linear ht OLECULE TYPE .

Synt hetic D4A 9€51§Bgted p 2442 SEQUENCE CATGOCTGGA GCTGGGTTCG
CCAGCCACCT GGA SEQ Abcbridng 62 SREUENGE pENGEdured?sSHASNGHEYRbove,
Nucl ei c id S S ol bl I E RE. . ;

Synt het | & DA SEEPRRL T BCALETEERST RSN L ARET oA TR st i o
63 SEQUENCE LEXGregiosodsedvenCErpypEhe Rydrdideomac AVKIPRANDNESS : Single
TOPOLOGY . Li neaﬁsh@aé@@th}XBEthesgatlhqt Lc xﬂ%x%@é%%@@ GARCAGAAGC
CAGGAAAGGC TCCAAAGCTG 3 | D NO : 64 SEQJENCE LENGTH : 30 SEQUENCE
TYPE . Nucl ei cd%%itanS*FRﬂNBﬂdEs§2~ Singl e TOPOLOGY . Linear MOLECULE TYPE .
Synthetic DNA 1 2g®ERp2802 - 122C16h @ENGE MQCEBH@@% @l ’T Kelfion of
CCTTCTGC]G SEQ IDNO. 65 SEQJENCE LENGTH - 86 SEQUENCE TYPE . "NucTeic
aci d STRANDNESS : Single TOPOLOGY T ona

' Substantially the same procedure as described in

Example 1 was applied to the hybridoma PM1, AUK64-7, and
AﬁKl46-15, to obtain the following plasmids:
a plasmid pPM-k3 containing a gene coding for a'k
15 L chain V region derived from the hybridoma PM1;
a plasmid pPM-hl containing a gene coding for an H
chain V region derived from the hybridoma PMl:
a plasmid p64-k4 containing a gene coding for a x
L chain V region derived from the hybridoma AUK64-7;
20 a plasmid p64-h2 containing a gene coding for an H
chain V region derived from the hybridoma AUK64-7;
a plasmid pl46-k3 containing a gene coding for a x
L chain V region derived from the hybridoma AUK146-15;
and
25 a plasmid pl46-hl containing a gene coding for an
H chain V region derived from the hybridoma AUK146-15.
Note E. coli strains containing the
above-mentioned plasmid were deposited with the National
Collections of Industrial and Marine Bacteria Limited '
30 undexr the Budapest Treaty on February 11, 1991, and were
given the accession number shown in Table 8.



MOLECU'E TYP: ~. : Synthetic DNA SEQUENCE ACCTGTAGAG CCA [ GTACA
TCTGGCTATA GITATATGCA 50 CTCCTACCAG CAGAAG 66 SEQ 1D NO. E@@CE
LENGTH : 15 SEQUENCE TYPE . Nucl eic acid STRANDNESS . 5ingle TOPOLOGY .
Li near MOLECULE TYPE . Synthetic DNA SEQUENCE GCTGGCTCTA CAGGT SEQ ID NO .
67 SEQUENCE LENGTH : 48 SEQUENCE TYPE : Nucleic acid STRANDNESS . Single
TOPOLOGY . Linear 15 - 123 - ~ 2 SEP 2002 MOLECULE TYPE : Synthetic DNA
SEQUENCE AAGCTGCTGA TCTACCTTCC ATCCACCCTG SAATCTGGTG TGCCAAGC 48 SEQ 1D NO
: 68 SEQUENCE LENGTH : 15 SEQUENCETEYRE :8 Nucl ei ¢ aci d STRANDNESS . SInBle
i OPOLCCY : Linear MILLCU E TYPE . Synthetic DNA SEQUENCE GTAGATCAGC AGCTT
BNO——69—SECUENCEHENGHH—48—SECSUENCE—HPE—MNuet-ete—ae-d——

15 SEQ | : . :

STRANDNESS . Si nBlasf@OROLOGY : Li neaBEQULECNDE TYPE . SyotkssionDs .
SEQJEN(E ! 3 ACCCCATACA CGITCC A8 QFQ_ | D
NO : 70 SEQUENCRIUZENGHS . 15 SEQUENCE TYRE . Nucl ei ¢ aci §cSHBANDNESS .
Single TOPOLOGY . Linear - ~ 24 - 1 2 SEP 2002 MOLECULE TYPE . Synthetic

DNA SEQUENCE CTQ@IQAGTA3 GTAGC 15 SEQ 1DBR5NO : 71 SEQUENGRcERNGhg36 3414
SEQUENCE TYPE . Nucleic acid STRANDPt ESS : Doubl e TOPOLOGY . Li near

MOLECULE TYPE . spynthati c DNA ORI G NAL SQ@IRCE ORGANI Shl jch@uagsgd Human
| MADI ATE SOURCE"CLONE . pUC- RV1-1220a FEATURE . gene, excluding introns,

codi ngi1bor L chzjﬁ,l\/_ negi on version (a) pf reshaped hunaggéullgla‘-o%%zanti body
mn -23: FR '

,to human |L-6R : o acid -19- -1: |eader amino acid 1 RL ‘am no aci d
61.92: FRO am ndhe1a 65 1011 ODRG am ndaci d 102 111 PG HEE 030 e 1 - 6
Nind |11 siteprEJA'cI_eqjtlé' de 408 - 414: Baé'g H site NCIMB 40364
15 pl46 - k3 30 NCIMB 40369
pl46 - hl 31 ﬁCIMB 40365
20 Example 3 Sequencing of DNA

Nucleotide sequences of a cDNA coding region in the
above-mentioned plasmids were determined using a kit,
Sequenase'™ Version 2.0 (U.S. Biochemical Corp. USA).

First, about 3 pg of plasmid DNA obtained as
described above was denatured with 0.2 N NaOH, annealed
25 with a sequencing primer, and labeled with *°S~dATP
according to a protocol of the suppliexr. Next, the
labeled DNA was applied to 6% polyacrylamide gel
containing 8 M urea, and, after electrophoresis, the gel
was fixed with 10% methanol and 10% acetic acid, dried,

30
and subjected to autoradiography to determine the

nucleotide sequence. . l
The nucleotide sequence of cDNA coding region in
each plasmid iss shown in SEQ ID NOs 24 to 31.

Example 4 Determination of CDRs

35
General structures of L chain and H chain V regions

are similar each other, wherein 4 frame works (FRs) are
linked through 3 super variable regions, i.e.,



- 125 1 2 SEP 2002 SEQUENCEAAGCTTCCACC ATGGGATGGAGCTGTATCATC CTCTITCTTGGTA

GCA ACA50fi | et @ yTrpSer Cysl 1ell e LeuPhelLeuVal Al a 12 SEP 200

Thr - 15- 10GCTACAGGT GTCCACT CCGACAT CCAGATGACCCAGAGCCCAAGCACCI8AI aThr d yVal Hi sS
er Asplled nMet Thr A nSer Pr oSer Ser - 5- 11510CTGAGCGCCAGCGT GGGTGACAGAGTGACCATCAC
CTGTAGAGCC~, Cl46LeuSer Al aSer Val A yAspATSVal Thr | 1~;

hr CysAr gAl aSer 152025AAGAGLGTTAGTACATCTGGCTATAGT TATATGCACTGGTACCACCAGL94LysS
er Val Ser Thr Ser d yTyr Ser Tyr Met Hi sTr pTyrai nAd n303540AAGCCAGGAAAGGCTCCAAAGCTGC
TGATCTACCTTGCATCCAACCTG242LysPr od yLysAl aProLysLeulLeul | eTyr LeuAl aSer AsnLeu4
55055 GAAT CTeeHSIICIEARSEACAK T oA MEE I dkd AQABREY 90Gvh S eGamdai &r oSer A

rgpneser 3 YR & ¥ aghEh¥aN’ 43P RS AL AL ISV GERE TERERAREANTC

CTACCTAC33

' PheThr Phe Bitine Seesdr EeqtenesGimAsiNR : A g hvayy 71580859 0TACT8bAACCACAGTAGG
GAGAACCCATA@MEC%AA@@G@ 86 gg@g i roTyr Thr Phed yG n
G yThr 951 §0105 = 126 _~ 2 SEP 200 Meécg;eé@%g}%ﬁﬁa%mmw TCC Lys
val Gu Il nnrnalogieal Iptegestya QUERE Erghiy andsHOERDENGE TYPE :
Nucl ei ¢ acigh 3dfAOBNESS3).Single TG _~LOGY : Linear h(OLECULE TYPE .

S ynthetic DNA 414 CE GGETATTCAT TCACTAGITA TTACATACAC TGGGTTAGAC
AGGCC 45 SEQ. | N%EQU EQSSEQBéN %Bg@ﬂi?fd%e%ﬁcﬁn#%EaFl cleic acid
STRANDNESS sedieigtes TOROYORSgiohisnes nuu@<EGubfodMRial SynibetiiesDtd

SEQUENCE A U CCGgIA T LA 7 | ... 74, SEQUENCE LENGTH
: 6q9J SE@E%@&E tic P cagﬁggdﬁfgﬁﬁé\lééggtﬁﬁn)'g e ‘E):"-illl_tngJ Li near -

127 MOLECUSRquéiices Spht RebiteibbAof Zn8E @Ol SEHQUBNGE SRGT QGEEGG

GCTATATTCA TT FANGIHEALG GCGTT 69 SEQ
ID NO. 75 DS%QJE 'Ej\l%é&ﬁgﬁ&rﬁl%é E ENCE&f\A(PE&? ‘_Nuclﬂe_i c aci d STRANDNESS .
Si ngte ' : OPOIXESA ON | PReBPUEEOMPROCHE OPPRE antghRdirs cEONh&SEDYRRNE
ATAGCCCACC GAGHE wtorSE@etbbniRed 46 SHIWHENGE Lid¥dldd 9, 36 SEQUENCE TYPE .
Nucl eic acid STRANDNESS : Single TOPOLOGY . Linear hf OLECULE TYPE .,

Synt heti ¢5DNA SEQUENCE GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36 SEQ | D
NO . 77 SEQUENCE LENGTH . 36 SEQUENCEaBbYRE 2@ Nucl ei ¢ aci d STRANDNESS

Si ngl e TOPOLOGY : Linear MOLECULE TYPE : Synthetic DNA SEQUENCE

plasmid SEQ ID NO CDR(1) CDR(2) CDR(3)
(Amino acid No.)
20
pl2-K2 24 24-38 54-60 93-101
pl2-h2 25 31-35 50-66 99-105
pPM-k3 26 24-34 50-56 89-97
25 pPM-h1 27 31-36 51-66 99-108
pb64-k4 28 24-38 54-60 93~-101
p64-h2 29 31-35 50-66 99-109
30 pl46-k3 30 24-34 50~56 89-97
pl46-hl 31 31-35 - 50-66 99-~-106
35 Example 5 Confirmation of expression of -cloned

cDNA{1l} (Construction of Chimeric
AUK12-20 antibody)




AGCAAAGCGG TTACCCCCTC TGGECGCAGTA GTAGAC SEQ 1D NO : 78 r EQUENCE LENGTH :
30 SEQUENCE TYPE . Nucl eic acid STRANDNESS : Single TOPPLZOGSEP 2002 near
MOLECULE TYPE . Synthetic DNA SEQUENCE CAAGGITACC ATGACCGIGG ACACCTCTAC
SEQ | D NO: 79 SEQUENCE LENGTH . 30 SEQUENCE TYPE . Nucleic acid
STRANDNESS : Single TCPCLOGY Li near NCLECULE TYPE Synthetlc DNA
SEQUENCE CACGGTCATG=E: SRR < = 80 SEQUENCE LENGTH :
30 SEQUENCE TYPE : Nuehem@rael d. SBBAWE«ES;‘J‘nauSIM &:oha’&:xSEPcé?@OﬁrSﬁ 30 30

SEQUENCE. GOCCTECRAT ICBRTTERA PRRIGATACE SEQCTIHNOK T CISHBERS: RENGTH

3D SEQUENCE TYEEainNoél alUxlaei2d . STRANDXEES tdﬁeqﬁiiﬁT}ﬁlﬁIa’cDNAneadlng

SEQ | DNO 53" SEODERREEARA 26 VSR aNCE TFAE T A g &

STRANDNESS : Shwgas Goregdow lnLanmumm:mepmﬁ!@lorswﬂmmrc DNA

SEQUENCE GTAAAGIZAG: PERACESERhahRelOan B3-SR L BNt - 17 SEQUENCE
TYPE : Nucleic acid ST . Single 30 30 16 - 130 1 2 S E P 2002

TOPOLOGY - Li nERFORRBECOVErsoptHCHE) neRgHas eR. vector, it is necessary

to introduce convenient restriction enzyme cleavage sites

10 to the 5’- and 3’- termini of the mouse cDNA.

' This modification of the 5'- and 3’- termini was
carried out by PCR method. Two sets of primers were
designed and synthesized. An L chain V region backward
primer (SEQ ID NO: 32) and H chain V region backward

15 primer (SEQ ID NO: 33) were designed so that the primers
hybridize with a DNA coding for the beginning of the
leader sequence, maintain a DNA sequence essential for
efficient translation (Kozak, M., J. Mol. Biod. 196:
947-950, 1987) and form a HindIII site for cloning into

20 the HCMV expression vector. An L chain V region forward
primer (SEQ ID NO: 34) and an H chain V region forward
primer (SEQ ID NO: 35) were designed so that the primers
hybridize with a DNA coding for the terminal portion of
the J region, maintain a DNA sequence essential for

25 splicing into the C region and form a Bam HI site for
joining to the human C region in the HCMV expression
vector.

Following the amplification by the PCR, the PCR
product was digested with Hind III and BamHI, cloned irnto

30 the HCMV vector containing the human x and y1 chain
C regions DNA and sequenced to confirm that errors were
not introduced during the PCR amplification. The
resulting expression vectors are designated as HCMV-12k-
gk and HCMV-12h-gyl.

35 The structures of the HCMV expression plasmids are
shown in Fig. 1. 1In the plasmid HCMV-V,-HCg, V; region



SEQUENCE AACAGCTATG ACCATGA 17 SEQ |ID NO : 84 SEQUENCE LENGTH : 433
SEQUENCE T' ~PE . Nucleic acid STRANDNESS : iloub 1 a TO?q]_ Zg ear

6i OLECULE TYPE . Synthetic DNA ORI G NAL SOURCE ORGAN Shi use and Human

| MADI ATE SOURCE CLONE , pUC- Rvh-1220b E URE . gene, excl udi ng i ntron,
coding for Hchain V regi on version (b) of reshaped human AUK12-20 anti body
to human | L- 6Rmayl ke &giyd molge Il .chadadéf xegimn acith 1thB9: emPaei, no acid
31-35: CDR1 anmppgaci.| 9: JFRZgmyn : i riddam

: FR3am noaci d99 135%am noglm d106- %?26 a(I;%'SR4nucI eot | gée)c?l1 - 6 H| gael 1
si t enucl eot | de#SNV-43% BarkHithe pd asmid) FCMV-Va-BEplooFz region may be

SE@ENCEAAGCTTQQS}G@%@@ Al ehgha 1CeetEon.CG e HIEG ehdampg &, AGx 320

GCC51Met p Tr r,r, Trp Arg Val Phe s Leu Leu
Al a- 15- 1%@%8%@%2%6&@%@@%@%@? EEACRYAIE ARG AP TGPt oG yAl aH

i sSerd nval d nLeuVaHGamS&@th@x@le&GFG@WQ@GO GCTTCCGTGAAAGT CAGC
TGTAAAGCTAGC147d ub’ sLysProQd.y. 1! aSer Va VaI Ser sAlaSer 1 025G
GTTATTCATTCACTAGTTATT. s%xa%ae#&&&& ‘V%/ﬁ g}ﬁ%rr’h s&&%? Tyr |

| eHi sTrpVal Ar g@ngmmmammow TR ECCTTTCAATGGTG

AT TCAACOCAR T KA T G L hF Sy ARG S apal v YLy KAt Thy Net T

hr Val Aspdbg5708etieTACRRaCRECtCCT REAFGHARET agellsrthSer
Thr Asn Thr Al a1f¢ky r@t‘iohe&isgs%; §9Geln%upﬁf]%a§era é&:a7b'51é90(1§5§o %AfCT
GCA GIC TAC TAC TGC C CGC TTT GCT_TAC_ 387 Asp Thr a VaI
Tyr Tyr Cys A Yamedya (08 yeAds ﬂP&ePﬁé‘sRea‘dﬂ?’r iz RSy -

SEP 2002 TGG GeAlfAe (BB SA\CGOCETcGI(I Aetceh€rAEl ohCA fGGT GAGIIEGA TCC 433 Tr IO
Gy A@n GyThr@lgjguVal Thr Val Ser. JlQ 115 SEQ. I D NO : 85, SEQUENCE
LENGTH : 433 SEBLERCE T¥pEan N‘d&’l -8 @ sihe sRARen s’

. i near 1MOLECUaBd&NAPED. u§ynbeet eac,BNél@Bh&Ekll‘)lAbemmE GRAANISMrerdbuse and
Human | MADI ATE EqnnP d FEATURE : gene, excluding

i ntron, coding ?%R%g %lo-h\tl ®°Peg|68%§¥v% si“on (d) of reshaped human anti body
AUK12-20 to human | Bf8Rramenovariydpetdod- bf [lfavdnudgisn@tad dcdom 30: FR1
ani no_aci d 31- 85, CORL.AH N0rACLY 26480, ERRAEE 13CLA S0 ffed (DR A MO
acid 67- 98 : R3 am no aéid amno acid 106 - 116: FR4

nucl eotide 1 -°6 DMEMn{GIBLO3i cenkadndagi d8¥1iptalyPovipanaqrwy¢ ¢ Aften3s

1 2 SEP002 incubation for 72 hours, a

SEQUENCEAAGCTT OQAT cuGTltlTl%'? ernatantllvelst TrPThr T
r rir
pAr gVal PheCys L‘éaﬁﬁﬁ 50%‘6?%%@ &‘J&E;T

C99Val AlaPr od aééptlheSemgH BYak&éinkewVal choder ge;tAloal 2rt] B3CAKGT GRAGANACCCGGET
GCTTCCGI GAAP, GIgA %é4 d uVal LysLysP;

~d yAl aSer Val LySVEI B8 Eysﬁys r101520 ZSGGTTATTCATTCACTAGTTATTACATACACT
GGGTTAGACAGECC ; CAlLQSl 2 1SPAl aPr 0303540

GEC CAA G crc GA‘AAGCMngQeGSMPEEHagaHt of the transfected COS cells
was assayed by ELISA to confirm the production of

=5

chimeric antibody. To detect the chimeric antibody, a
plate was coated with goat anti-human IgG whole molecule
(Sigma). The plate was blocked, and serially diluted

30 supernatant from the COS cell culture was added to each
well. After incubation and washing, alkaline
phosphatase-linked goat anti-human IgG (y-chain specific,
Sigma) was added to each well. After incubation and
washing, substrate buffer was added thereon. The

35 reaction mixture was incubated, and after termination of

the reaction, optical density at 405 mm was measured. As



45 ACT AGC TAT AAT CAG Thr Ser Tyr Asn A n 60 TGG ATT GCC Trp Ile Ay AAG
TTC AAG Lys Phe Lys 65 TAT Tyr 50 GGC Ay ATT GAT CCT TTC Il e Asp Pro Phe
AAG GIT ACC ATG Lys Val Thr Met 70 AAT CGI GGT 243 Asn 4 9 SEp ZWPACC GIG
CAC 291 Thr Val Asp ACC TCT ACA AAC ACC ¢xC TAC ATG GAA CTG TCC AGC CTG CcC
TCC GAG 339 ' Thr Ser, Thr Asn Thr Ala Tyr Met Qu Leu Ser Ser Leu Arg Ser

G u 75 80 85 CACSAendazs.cruriidefadurgn 386 ACH TR oS ApFe@eC TTT GCT

TAC 387 Asp Thr Al apvdisaT¥iorlyonEYsmiltd o @ fGan @b Acg PhadAta Tyr 90

95 100 105 “nhgdn TGE. CAC GGI' ACC CTT CTC ACC GIC AGT TCA GGTGAGIGCA
TCC 433 Trp G Leu Val Thr Val Ser Ser 110 115 SEQ ID NO : 86

SEQUENCE LENGTH : 96 sEQUENEE styeEnatimd efc tie ¢1STRANDNESS COSi agllés

TCPO-. ~~Y : Lj ' E S is G
oo0cAcoRl oA R e Y B L PR R i e PR
ACTCCCAGGT GCAertTibpdyogasedindptrotheg andEQemncE TENESHPCt gohasERREET TYPE
. Nucl eic aci dt§TRANDNESSqenS BIbE atePQa8C¥toatdd St MR o dSEE -

Synt heti ¢ DNA SEQUENCE CA&T

CCCAGG TGCAGCTTGT GCAGTGTGGA GCTGAGGTGA
AGAAGCCTGC 50 BRReFeRntd m@?ﬁmﬁe@%@@fé@@i&é@@@%% D NO :
g?RiESHENCE LEFE$Pki%%gw$EG$EMCEo$IBE semgﬁiawggﬁigi(BSAﬂiﬁbluB%iméEP 2002

: ngl e : e : thetic

SEQJENCE‘%?GCAAEf%?‘Fb&ﬁ‘é&%E’Pé“A#C%%TXgP %A@R’FA@CI 20
CCAGGCCCCC GGABARAROEa SHEAGT CEAT e EESATAT AT Lud@dSEQL tHure Minpeid®a SBECLENCE
LE~ ~".."li : EQUENCE T | g Ci S : Si e TOPOLOGY
"L near MOLECHFERTSHE .85§y§tggéfi gg%r\l%agﬁ&ﬁ%cé%@l%?w 'CCGATATAT
TGACCCTTTC AATOOrubAsicmAentAvAshingTeARAAGTEC pRasEhesiaRs -Faadeed Toent

CGTAGACACA 90 SEQ: _huRaNOr 5cO0a SEGHENGE LENGTHea . cSEQUENGE I WREs 1 Nucl ei c

aci d STRANDNESS : Single .
15 incubated, and after washing a substrate buffer was

added. After incubation, the reaction was terminated,
and optical density at 405 mm was measured.
A result is shown in Fig. 2. Transfection of gene
coding for a chimeric antibody AUK12-20 into COS cells
20 was twice repeated. Both the culture supernatant samples
exhibited a strong binding to IL-6R, and optical density
at 405 mm was changed in a sample dilution (monaclonal
antibody concentration) - dependent manner as shown in
Fig. 2 by open circles and closed circles revealing the
25 presence of an antibody to IL-6R in the sample.
Determination of an ability to inhibit the binding
to IL-6R with IL-6
To determine whether an antibody present in a medium
inhibits the binding of IL~6R with IL-6, a plate was
30 coated with MT18 monoclonal antibody (Reference Example
1). After blocking, soluble recombinant human IL~6R (SR
344) was added thereon. After washing, serially diluted

sample from COS cell culture was added to each well with
biotinated IL-6.

35 After washing, alkaline phosphatase-linked
streptoavidin was added, and after incubation and

washing, a substrate buffer was added. The reaction



TOPOLOGY . Linear MOLECULE TYPE . Synthetic DNA SEQUENCE GTCACCATTA
CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 CACCCTGAGA TCTGAAGACA
CCECTGTGTA TTACTGTCGCG 90 - 136 ~ 2 SEP 2002 SEQ I[)ls:ﬁo 9 QJENCE
LENGTH : 94 SEQUENCE TYPE : Nucl ei ¢ aci d8 STRANDNESS §£B

Li near MOLECULE, TYPE nt hetic DNA SEQUENCE ACGGCTGIGT ATTACTGTGC
GAGAGGGGGT AACEEE YRR ‘t’ﬂ‘-}/r ed, cepdorfiper traniractentefctheacs
TGAGIGGATC Csz%ac%lcﬁEQ oﬂ_)D.i.cL\El d&ﬁsﬁE@LENCEoSEMGTHas ﬂaéaSEQe'ENCE TYPE .

Nucl eic acid ST S Si Q%ﬁbg Li n I\/%o LE TYPE

Synt heti c DNA ‘i%ckﬁba aptierdyg¥asEadeqcE AsENGTH
: 15 SEQUENCE ar %lti&mlmmml d ﬁTMDbES&reSnegimnT@&umbs clellnear

E P 2002°5EQ THND LU SEDOERCE RGN L Ha0Y SERPENFES T9PER. "RBETE aci o

STRANDNESS : Bsui#eoXTOPOLOGY : Linear MOLECULE TYPE . Synt hetic DNA

OR G NAL SCLURCE CRGANLSM ;. M gl Hal | VDI AT SELRCE supcChiene

pUC- RV" -sle 1220Ha gene, exclud ng i ntron, codl ng
region versi oP¥ £0%fce bk dpransteeted 'eitiki2oneancedsng £orhghimeriosR

amno acid -1Qyeided R?%ﬁerlmm%m&éea BRe bfﬁélﬁ@ 69 @QLGR%L% CDR1

am no aC|d 36-49: F am no acid 50-66: CDR2 am no acid - FR3 ami no
aci d 9910105: GARP & ddadviphes: and: segond highest Cioncentrﬁrthenﬁl ‘| site
nucl eot i de 429«ame@3,8,' d‘damﬂ'diwﬁlb)ﬁ &Q&N@WTMW 6pEicAT TCG AGC

TGG AGG GTIC TT. q&%éﬁ%%g Trgal'nl'gie Blﬁgor\{al(anjg PI&e Leu

Leu Ala -15 -
SEICAGTROTEACT9Se AL thaPEbel ¥AhaBitSend nV

al d nLeuVval d Qﬁert@]eY@ @W&A&ﬁ%% %g&;'%;
TCT147d uVal LysLysPro xggéer Val LysVal Ser CysLysAl aSer 1015202 C%ATACTCATTCA

CTAGT TATT ACAT AGKEREEGT &/teaﬁmm@s o/ e PhRY h Ges 1Rt Vel eHi sTr pVal A
rgd nAl aPr 030%%11%%%/\/6% %&PJAI&T A ddEAd BT R 2430 YA n
ArgLeud uTrpMet A yTyr | 'eAspPr oPheAsn a/ﬁ; 455055ACTAGCTATAATCAGAAGT TCAAGEEC
AGAGTCACCATTA@éG“Fi@Am THhirse (CRIARNG Réfph%l%@%r g\BPHRr | EB®hr val Asp606
570ACAT CCCCCATARAGNST AARFACTEAAFAGCTEIH AT GIIHYBE0Tbr Seadt adbetyhr Al aTyr
Met G uLeuSer Ser LeuAEHq:Ser Gt.u758085GACACGGCT GTGTAT TACT GT GCGAGAGGGGGTAACCGCTTT

GCTTAC387AspTHPR TAMBRSESAl aAr g@ yG yAsnAr gPheAl aTyr' 9095100105TGGGGOC
AGCCGAACEIET GGT CACCCEZHDOIEAG@TGAGT@shfirmation of expression of cloned

TCC433Tr pd yd nd yThr LeuVal Thr Val er 1101 95, S ENCE
LELIGTN - 27 S (P18 ud B NP o 98n SROUEN
PM-1 antibody)

(Construction of expression vectors)

In order to construct vectors expressing chimeric
25 PM-1 antibody, the cDNA clones pPM-k3 and pPM-hl, coding
for the mouse PM-1 xL chain and the H chain V regions,
respectively, were modified by a PCR technique, and then
introduced into the HCMV expression vectors (see
Figure 1). The backward primers pmk-s (SEQ NO: 38) for
30 L chain V region and pmh-s (SEQ NO: 40) for H chain
V region were designed to hybridize to the DNA sequences
coding for the beginning of the leader sequences, and to
have Kozak consensus sequence and a HindIII restriction
site. The forward primers pmk-a (SEQ No: 36) for
35 L chain V region.and pmh-a (SEQ No: 39) for H chain
V region were designed to hybridize to the DNA sequences

coding for the ends of the J regions, and to have a



SEQUENCE TYPE : Nucleic acid STRANDNESS : Single TOPOLOGY : Linear MOLECULE
TYPE : Synthetic DNA SEQUENCE AGCCTTGAGT GGATTGGATA TATTGAC SEQ ID NO: 96
~~.NUENCE LENGTH : 27 SEQUENCE TYPE : Nucleic acid STRANDNF@?seﬁihﬁgle
TOPDLOGY : Linear MOLECULE TYPE : Synthefgc. DNA SEQUENCE AA
GCAAGGICAC CATTACC SEQ. | D NO : 97 SEQUENCE LENGIH : 30 SEQUENCE TYPE .
Nucl ei ¢ aci d STRANPRESQNOrSERERENFEPAR BapfifezPShpictdon BifE ¢
Synt hetic DNA SEQUERGE %%E%QGLTMQF GALegl GhAAMET £259a ddD d¥d me S8
SEQUENCE LENGTH . 30 J - 139 2 2002 .27 27 ng - 140, 1 EP 2~~~
SEQUENCE TYPE YeRGcFENENGELdeSTRARBREREIN &PnBPEtTERBRPEGE Chainslysine
MOLECUL1? TYPEat BgaihédhclDRALSECOREEEFVAGCTINANAGSETBACTT kGHHaCEANKAGE 3
141 ~g2 S~P . CLA | | in (Lyghaj variable regiqn (V
regi on) gf no éégéﬁg%lngl}gn$?bégggfggﬁh§'huﬁ%ngkﬁ%gr?gu ﬁ¥ﬁ§9%§§§ﬁ<n
(1L-6R), wherethet@éfecthafntViseghanghaenahhenansigenabdadiog e dtionty n
any one of SE . , pR81a 2. e i . |31V
region of a nghgghﬁ%ﬁgg oﬁgﬁéaﬁgi%oggtggogﬁé ﬁﬁ%&%¥¥fggghBﬁég%%?ﬁh?%gDH
chain V regi on($88 ¥A:anPAd Wesddeeiurpdetahdwhata BESLLBOROI-072fromy arpg

and 31. 3. A chépBRrh§indtL808Y1{¥8ih8¢ hEH8BMNokin§RehEOPPRI SeRdtich), &hd
ilon_ (C,regiqn). _and an, L chain

chain c ~rising a man L chain constant re .

V tega. 3{‘? of & uE’é°ﬁLfr‘bﬁ'6€|'6ﬁ’a? BWE%Ebﬁ@rtﬁlggétﬁﬁn‘dﬁtl?@éﬁ,‘”&ﬁd and

' BamHI, and subcloned into a pUCl9 vector (Yanishe-Perron
et al., Gene (1985) 33:103-109). After DNA sequencing,
the HindIII-BamHI fragments were excised and cloned into

the expression vector HCMV-Vz-HC,, to obtain HCMV-pmh-gyl

0

15 for the chimeric H chain, and into the expression vector
HCMV-V;~-HC, to obtain HCMV-pmka-gk and HCMV-pmkb-gk for
the chimric L chain.

Transfection of cos cells

The vectors were tested in cos cells to look for
20 transient expression of chimeric human PM-1 antibodies.
The HCMV-pmh-gyl, and either HCMV-pmka-gk or HCMV-pmkb-gk
were co-transfected into the ¢os cells by electroporation
using the Gene Pulsar apparatus (BioRad). DNA (10 pg of
each plasmid) was added to a 0.8 ml aliquot of 1 x 107
25 cells/ml in PBS. A pulse was delivered at 1,900 volts,
25 microfarads capacitance. After a 10 min recovery
period at a room temperature, the electroporated cells
were added to 20 ml of Dulbecco’s Modified Eagle Medium
(DMEM) (GIBCO) containing 10% gamma-globulin-free fetal
30 calf serum. After 72 h incubation, the medium was
collected, centrifuged to remove cellular debris, and
stored under sterile conditions at 4°C for short periods
of time, or at -20°C for longer periods.
Expression and analysis of the chimeric PM-1

35 antibodies
After 3 days of transient expression, medium from




(2) an H chain conmprising a human H chain C region and an H chain V region
of a nouse non~~clonal antibody to the human |IL-6R wherein the nouse L
chain V region has an am no acid sequence shown in ary one, of Szguii[) NGs:
24, 26, 28 and 30; and the nouse H chai-nsy xegi on has an{adiStP

sequence shown_in any one _of SEQ ID NGs: 25, 27, 29 and 31. 4.

Conpl enent ar i t§:h&e§8|§rricﬁi}6 e (‘}1931665%5) agd &"r?q_teéﬁaﬁd??-' \ERigaeBhC ofMal
m)_uze monocl ona?tabbd: lpady The hi&elfilmmﬂwas IlelfiG:%t \5243Hl(23}z”edzgs3( im%mst@n am n(ﬁ
aci d sequence wo_i.n _any. one o ; 28 "an erein the
stretch of theES%e 46 &*sgl&ﬂ'gﬁlé'&lﬂl%g (T@ﬁ%dé’ wasr @%.P@g‘ﬁ&o}f’yan H
chai n V regi ontbe &ranssecriredociosnaleldst.i b@y usdinch&rowrmranduwtit adier ei n
the CDR his an I Ci q sho i : f 1. 25, 27,
20, n typ “paStElet hinaalieh ast A0 MhaRY G BN AR b aei ¢
sequence i s deRilRBdPPASTRBEetg. estimaiteshapedavniawi homeanr Mkegi on of an
antibody to thgnbubaayl kiBRthG@MRhisel, NGh ifmbrifd BMRWO T L13HAPS %f&én@f a

human L chain V regi on, .and %2) CDRs 'of an L _chain V region-of ‘a nouse
monocl onal ant +Bob{et BeEhEMnEFRR theeBos\eldisn t KOrCHRe Kifkecien 2Ei d
sequencr:]es SPOV\lﬁu.ian_aathB_@g?f, PEQLER Wese! dc%é_,teagwi%&T@ailé'cB%rvm? labmah Ee 4
stretc of the.anino.acid.sequences ar e i.n e.9. 7. A-reshape
hunan Le@nai n Q/g?egf"gﬂlﬁcE‘S}ﬂFﬂgek l@F‘&Sm GTEJO\%ﬁé’F”é'iW ?ﬂé’q'lﬁé‘ga'r &ferived
firom t he humansampilbedfroEbos8ceAlsewkapederirriilyl dilatedV ameyiadded to
according to clLaj avi ! I u : or RVLDb
o Tabl o 2 o, Al Ge1l2) RA-80 HLASATIGN SHN RASR A BIRIT o

havi ng an ani nBbagplasagaenea jynakmdagoryL ank italmans Ig€0. ( gammss dpeh human
H chain v regi gpeeiraB, ant bhayywhe hRBcAUMIAfhlbrbRna®aRiicH g (1) FRs of
a human H chain V [egl on, andﬁgZ) C?Rs of an H chain_V region of a nouse
monocl oft®@  ant YB8Ry"Ee FRESKEARR PRIERT WRSr 8fASthe ABRETHANCWHANP i d

sequences showphénrSE&XEONNGEs 2boppéd 2f8darHe3dpticalddensitd P 2d02
wherein the sta %ches of the . anm po aci.d .sequences are .defined in Taple 9.
11 A reshapedtianBR FERRETRAV r EBFOA 600 BRBRM 166 dEATMEN0 “amhdtasth e

FRS are derivea $tamiahé.human antibody NEWor HAX. 12. A reshaped human H

chain V regi on accordin o.claimil hayi n anin ci d_sequence.,shown
in Table 3 as RVI—la,&‘Ez%/ﬁ?&h\l/ﬁlc?r%l—‘gPeR%‘é@ %F§%~Frégf§ec%efiegﬁape§ﬂhurran H
chai n V20egi onvactordi agrryisgathel6hinavingPMdrlagenesaviad pegidriore sfammn
as RvVga, RVADb, i Qe Tab _31:3%4. : i1 50 r eshaped

h~i man anti bod@@?ﬁﬁ%ﬁ%ﬁ’i gﬁ %o}rlrpﬁrrn%lsli %é:ié( ??Eébﬁgxﬁﬂﬁ qﬁ%i n C region;
and (2) an L cRPFOXimabeormewhpfi ¥eRg AuAnfifiedars ARScai®ed-chain CDRs
of nouse nonocl onal nagt| PeHY¥ E8mBURBAL - BRomWRBEeCBst B 1heMtan soaideC
region is a hunp y-&C regjon, the human E chgl,n F'%—%re derived from REl,
and the L chai‘ﬁl%bRE RaVRC A RoCAET Y1 REqHBRCEBIEREWA FH-SESSISNGES 24, 26,
28 and 26 wherzssaydd Sorescarsabilibe aoi béndcitd hegaendesc®xe defd rdde in
Table 9. 15. I body chal.t cordi t |_ai

wherein the Lpég:%tg?ér}@%?geg‘?gﬁfﬂggﬁgnggmthg ggkggggc‘fw g%ggghg’ﬁ% eascrg ﬁ%ﬁééi or
RVLb in Tabl e with MT18 rechapcronochonaht apdtpodycliBefiezensedi ng to claim
14, wherein thednghai m V &£0A08; BadyaRoAEhaohakk_EAYANCE reflaMiagy RL i
Table 5. - 144 -71 2°SEP 2002 17. An_H chajn of a reshaped human anti body
to human | L- 6RP1RRHRY si Flulls BememainpnEnBrRaE LbgfBn (SEIG 42 asn H

chai n V3pegi onad@sdp! i SAﬂgebwa@hthgbatneFBémﬁaes HeebBakBrERDPI vOldiMitER

nocl onal anti h nilL- rei.n h n.H chai.n region i
A TS TR TIC NI A G R T RN LA

ed to eac
alkaline phosphatase-~conjugated goat anti-human IgG
(gamma chain specific sigma) was added. After incubation
and washing, substrate buffer was added. After
35 incubation, the reaction was stopped and the optical
density at 405 nm measured. There was no standard

available for this assay.



the human H chain FRs are derived from NEWor HAX, the H chain CDRs have
am no aci d sequences shown in SEQ ID NOs: 25, 27, 29 or 31 wherein the
streckes of the am no acid sequences are defined in Tabl iﬁﬁiﬁﬂf reshaped
human antibody H chain according to clgym17, wherein th V region
has an anmino acid sequence shown as RVea, RV~b RVHc or RvVsd in Table 3.

19. A reshaped hungwoashinpdy weebaEporceeatsigctianmyith \g@feea rbdd]ﬁl

chain V regiop has ap.am ng ac d. seque hown.as RV=a r RVHd
in Table 6, fo H t Sg\lﬂ&%ﬁn§T589éo?s iseh,&llcég'h E? body
to the human fdzuﬁﬁe J.DOIlTpﬁBSI BY+ 1(ijtzhhodycl(lahmmemdrpr Pi-ng, a(n]:)ltmdw,rran L

chain C regi op; ) a g FRs,
and L chain &P\‘g “nouggémg)gﬂgpona § quggoggg{:lﬁ%EQlEunan tII’"LQ%%1 rl.'and (B
an H ch&i n corpdingngor a-chimgric-aptgbedp mhh elplagﬁemm%mw C
region, and (@aﬁ@e"hﬁhﬁbglt\ﬁéﬁgl@?‘ £R™BRESHLNEnAYABY !E'e?[i@'nnaFRs and. H
chalnCDRs of am)usem)oclon{_;]é ntlbog%ntothegga \gherel the L
chai n CDRs ha¥®®GhiR8daRPaVeehERIBEELE lpnaﬁﬁgr 8 X'oFlgﬁéel

26, 28 and 30saiplesnshbwedt seiechgsbbhdihe 8ol DD-6Ri dhaeqderees saide def| ned
in Table 9; th h n aC| qu e_shown . |n one of
SEQ | D NGs: t}g‘ﬁfg{b&%i %r%‘]%]p géhgggo ﬁf‘ﬁlgr ﬁglnam d
sequend@s ar eam;l@ibfn@ﬂ;lms Tabhetouctéed, humaﬁuECthannlChnégr:an @mdldhmﬁxl L
chain FRs ar e t on cand
human FRs ar gtcgg{r?%l/e%n¥£ %tﬁoﬁgﬁ WEQ Ngﬁr es Hah u?%gc%ha%tfl %od
accordi ng to ¥urgwional chimeri @ PMel Ll%h*éi-'ﬁevtr@@#«éﬁnﬁﬁstéﬁtamh@o aoi d

sequence Sho%bf’ée&'—:@o@ée%bl'\ﬁ é%i@ng hgge PetfSRABRAghHARAN anti body
according to cl: ~|m20 wherein the hai n region has an am no aci'd

sequence shoviPEREREEd: n Fa®| ghinenie WTés%EbHO%ﬁnaﬂl’éht PhEBPTa8FIG ng

to claipm 20, yded eqh @@1'&:‘!:.61'981017 Vi egh®N, haka 2R ‘am:églaﬁl dpsagueneg 1shown
in Tabl e 3 as RVea, ed hunman

or
ant i body accofr?illn'bst%m&’r%‘??ﬂ th‘ %/er efh ?%eﬁﬁhslil?ltvp?éb?bﬁnhgﬁgaﬁ Nami no
aci d sequencetlshaesmss FWHR, L Rdbin RVHee@iolVis not Tabke 6riaicRY~an RV-~b,
RVHdlnTabIe7 for an..L chain_V region of a
monocl onal anfth 1-bJ' ynt%lwn%u Il‘ggtrl'll_a%F?lt et ef h ?l%afg%ﬁ%?nofr/ ?ggyon "fas an
am no aci d setuertes shewition anyl bntundt BHD $&-Nefachdripg, 28iame 3be -
146 - 302 SERRQQZ @1 Aa%&@ﬁ'k{‘egsf&ﬂ é‘é‘p&&&é‘ﬁhé‘ é/tréﬂignpeél%lgﬁuéﬁ

nonocl onal antibody to the hunmgn [L-6R wherein t hai n region _has an
am no aci d sédiferdeChMY | FPERN orel bf fukere D”‘FKE% W32‘5h ?hlméglﬁngl%i 27.
A DNA codi ng drofi Kday eras?lrdénélhaiﬁh WeEegi Of #f BhaOWSEs IBAOEhanahaant i body
to the human IL 6R, wh Ihai.b(%? as_an am o, acid seqﬁgnge in any one
of SEQ I D No&* rfzgl%s er ?%et%%u 4 B ACBFE+ A~ Ami no aci d
sequence is caftiilestiyn TabI e 9. 28. A DNA coding for CDR of an H chain V
regi on,, f a nouse nogcl on h ein the CDR
has an gm no acid fsglgqngArlecléats }%A@%&’a%}&d&cee i‘é‘% %“ﬁ?&tg\hék 27, 29 and
31 wherein thhistewie PNl tdretidmdio, aazlrtbvsefdftt@ﬁc@XPne@%iqme*dechOTabl e 9.

29. A DIVA codjg &a@lrﬁf%eﬂh é&&a'éb s EGEP8q 0f @feaRti-Bpdy 1O
t he human | L-6R, ereinthe re ape uman aln V region _conprises: (1)
FRs of a hunméitap cHhiachieeiohigher (b9 veeimso fe%pm%%veonz ehathev regi on

of a nonocl ora initi PO 1 Gt dtBid LMo ethe thecLHERSHARVEYAM NO
aci d sequences shown in any one of SEQ I D NGs: 24, 26, 28 and. 30 wherein

the st?8tchediGf (HeI@RPNd a%‘i’dt%%*au‘é}iﬁé%s"%'&"ﬁe‘FPﬂEElPﬁdTébfi@fg g983e A DNA

codi ng for ayesshpreth Lb%fml-rbﬁ&ls ON SELOT SEHBotOrC&ANANE8r . Wher ei n
the FRs are d%l’lve%f t he DNA accor %%gto clalm§9 wher ei n

the L chain G X elpRentsyi i hale LAt et fPRcFRe sBglénce shown
as RVLa or RJdHfd rvekatde 5. :mlbnfhn[al‘xlﬁ agtcadi hgMéb. ctaln 2BjolheebBlhe L

chain v regi qn dis g prLne Aal duf o' i shotty, £l Liedablege 33 A DA

according to'clam havi ng a nuc ti1de seq own | | D No: 57.
35 "crlppled Sv40 promoter was inserted into the HCMV-Vg-

HC,, vector in place of the neo gene being expressed by



34. A DNA coding for a reshaped human H chain V region of an antibody to
the human | L-6R, wherein the reshaped Human V regi on conprises: (1) FRs of
a human H chain V region, and . (2) CDRs of an H chan V region of a nouse
monocl onal antibody to the human IL-6R wherejn_the CDRs nawe) aggPOZ@ﬁi d
sequences shown in SEQ 1D NOs: 25, 27, 29 and 31 wherein the St

the am no aci dtReqS¥4@cBranetestenbanrarTabfheomogse RMPNA Ve oici@r oras

reshaped humintlké&hﬂz@e%éégiﬁﬂoaﬁﬁ%dheg HemoL o IS4 anker gbiebhe FRs are
derived fromthe NEW or HAX A DNA codi ng fof a Teshaped human H chain

V region accorefHgtreceien n?§4th%meFﬁVFﬁeeFP€ﬁ§f5h°v VegtoF H&s n anino
aci d sequence gdwhibsd RMReEx&pbe RY-£n &¥EHil1RVpe or Rvgf in Table 3. 37.
A DNA according to 4 vvher heH hajn V region has an amno acid
sequencegshown as FS‘?)%@ ‘E[PF?%‘T()' R"?ﬁ—ﬂ%r @?\/I—Hriﬁu%’aﬁr'e g roFTRG-a Nad«p, RVHC
or RV~d in Taklead. S6i.AISANA(DE8D) d7Ngs D664 AR 3Werbacbrgransfelcteld de

- 148 sequenci;JL OWo'ngfaséaEn%.%% X é’f‘ I’E‘ﬁﬁﬁgha%gaﬁ%%ﬁd%%com ng for a

reshaped huna chain wherein t he
r eshaped hunare&pnﬁmm@wﬂpnhsesc lm-)la huchainh ¢(HEMW-Pmkegodr); aand th2) an

L chain V regi aé}gg o¢l naI
ant i bodi to the uﬁg% IGQ%‘ wherein 'ﬁ% L al n Wée@ﬁg gcs:nt?ﬁ Y8
nucl eot t8e sedihrice @?ﬁﬂﬁr“ﬁ BED- 9L NOEx&RR14010 M. DI\RNéodilﬁgMgdmlaOrfeshaped

human H chain éHc}ﬁerefgrth’PWéQ ddedUp@Na | b; BRn1VAEE hBtt B@ Reshaped human
H chain conprises: (1) a human H chain C regi on H chain V reg| on

conpri sing hurft adt R¥Rs W%s@ﬁn‘ﬁ%@z%ﬁﬂﬁ?daﬁ% b88Y) veltFe H&man
I L- 6R, wher ei miidye 4 e capd €Ut Mcdas Aheepug! 0t hde 5@@159@%9 paewad n

SEQ I D NO: 56._41. A vect or co risin accordi one of..cl ai ns
25, 26, 27, 28% 3 T ht o LerFEopararer natlF FPaRet cct od
with a Suéct or avimieat |ts:i rtlg) anDNﬁf aclshali mbn 1w ngs sept ba 1 chad iem?2 o -REM )27,
2$. 29, 34, 39 d AO 43, r 0CEeSS fo i on a reshaped, human
anti body to t he oHka e 1L rﬁﬁﬁeo ‘?ssf?fb tﬁﬁé?d#‘é%s o‘]‘\%t“%ﬁl? ?Fﬂggﬁgst cells
cotransfected mmibaanon,- %Anecﬂnﬁn Skrs Zﬂwge{@r‘essaeMEMewibhoubrrpri Si ng a
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according to (ﬂt‘& C%Om dﬂmejc‘%!vée}{r.'|I?ldg}lS g%‘% b&%}%l ggpgh%klA accordl ng
to claim34, H&EARRY)a finritdm ﬁ@mc@ sdi@)ﬁm |amds|§1@q DtRensgermgg or 94.

4_5. A PhA acconaig oGl aldBady NV Nh @ LWL eeLh de1 Sra¥eRELSH0WA 1N SEQ
1D No: 71 . AFL A An A AH A3n A% ASE. A

r. Al
im

| An, . A n. An, £oR gepeanrRDigi ieatsion @wem 9ne yRUngy af P AL BHORELGNA A
A, . ASE. A AN, 9.5AH2 Agrloé\alMAmé’c}&otrexate (MTX), a cell line (PM1k3-7)
L. Ar. Al, r. AH AYY. A % AS5. Ané&. As, A

ANL. A [ 3. A@ XS R Ctﬁqzst t/%ﬁ%‘ié 9}8’;’&?—}5“2\%%@% A%F’“A{éoA Af . AH. A, !
F. Al.AS. A5Ibe@l§%da¥ﬂbﬁAdhmﬂErlc PM- la antlbody

A A?. .A.A'5R A’> . . ! . . Ae _An, . A9
|, L. Ay. A3, . ALaR ARTALSASPSR (1S B0 e Eh s ’“*C S ehelboafes

Al A H A AZN3r. A &Q,ﬁﬂgbﬂhﬂﬁdﬂr Mﬂ bﬁ.zﬂiggﬁ@ ]gl_rﬁm B}(—-GR.

. A r. AF. A9n. A9. An. \é/ NS e d 3 dS 9% in
ABTde -67?7@ vq ?\% %] ca] ca‘]?d(%f] ca] ca] ca ca cCA'Isca]'c“'a] ca ca ca]:ca] cal ca
] ca] ca] calca] & ]ecéﬂHéh] ldneg s jaTeiyedlto determine whet

the antibodies could compete with biotinylated IL-6 for
30 binding to IL-6R. Plates were coated with MT18 mouse
monoclonal antibody. Following blocking, soluble
recombinant human IL-6R (SR344) was added. After
washing, the samples from the cos cells were serially
diluted and added together with biotinylated IL-6 to each

35 well. After washing, alkaline phosphatase-conjugated

streptavidin was added. After incubation and washing,
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cha ca cAa cajchalc ca ca C

a] ca] c#3] ca] cH} c4i c\a‘]% ;5 % a'81§§é§ £ E,ﬁ $8552h5% (1988)
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calcalca]c"a]ca]c calcalc a C a

a] ca! ANBBCCCCDDUBaIII‘E&%L% éé&éﬂ%ﬁﬂﬁ% beheaLoaher kit FoH Gldei e
Lyl wimhe”Y] c] ] ca] cal c"a] ca] ca]ca] ca]ca]ca]l ca]ca]ca]c"a]ca]ca]ca]calc
ajcalcalcalc"aUc"a]c"a]ca]ca]lca]ca]ca]c

ajcaJcalcal l11J3JJJJ_KKKIAILXLLQQRQAORWRRSBSSSSUXXuXxXX{ vql gb] X] c] ca] ca] ca] c
aJcalcalca]lc aJca]ca]calcalcalcalcalcaV]c alJc a]ca]ca]ca]c
aJcajcalcalcalcalcaljc aUc a]Jc

ajcalca! XXXXY/[[[[[\V& =\\\\\\ =] | ADrLAWRAA "K' c}xsnhc”™Y]c]]calca]c"al c”
ajc"a]ca]ca] calca]ca] ca]ca]ca]ca]calca]lca]ca]calc }



ZAl jwT}xsnid_Z]c]]]ca]calcalca]c a]ca]ca]ca]ca]ca]ca]calca]lca]ca)lca]calcalc
a] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca Rd;
AT & 10%KK& ()-TK & 1092/ 2/ & ()- 3 & 10% & () -!
& 109%& ():YSlO% & g)l-l " f lp% & ():Z.R\ Mx V4! b &&@49%/&' ()y’:’} ISE()@&Z@@’/O & ()-3
&&$10%ME’ () - 3&! 8f " & 10%&' ()-!<b & 10%##& ()-!A & 10% ( -%-dE! b” &&$10
(10% & ()-4% (B69FLLP) thelgopgtrpction ofo/theofirstoivensian RRwmeshareq) - 3
C 0 LD, SR LIENE 0 sl S (S s |
(1096&f();4 &&géQ k%: 4&) agg g %orwagé ﬁéi&er E (%ECR4; SEQ NO: 43)
hybridize to DNA sequences on the vector. Although APCRI1
5 and APCR4 were specifically designed for pUCl9 vector,
universal M13 sequence primers could be used.
The CDRl-grafting/mutagenic primer B (phv-1; SEQ NO:
43), CDR2-grafting primer C (phv-2; SEQ NO: 44) and
CDR3-grafting primer D (phv-3; SEQ NO: 45) were 40-60 bp
10 in length, consisting of DNA sequences coding for CDRs
' from the mouse PM-1 H chain V region and the human FRs in
the template DNA that flank the CDR regicans. In the
first PCR reaction, the forward primer APCR4 and the
backward primer D were used. The first PCR product,

15 which contains the mouse PM-~1 CDR3 sequence, was purified
and used in the second PCR reaction as a forward primer
with primer C as the backward primer. 1In the same
mannexr, the second and third PCR products, which contain
mouse PM-1 CDR2 and CDR3, and all three mouse PM-1 CDRs,

20 respectively, were used as primers in the following PCR
step. The fourth PCR product, which has the complete
reshaped human PM-1 H chain V region, was purified,
digested with HindIII and BamHI, and subcloned into a
pUC1Y9 vector for further analysis.

25 Three mutagenic primers phv-1, phv-2, and phv-3 were
synthesized for the construction of reshaped human PM-1
H chain V region. They were purified on 12%
polyacrylamide gels containing 8M urea. The mutagenic
primer phv-1l was designed not only for mouse PM-1 CDR1l-'

30 grafting but also for mutations at positions 27 and 30 in
human FR1l, Ser to Tyr and Ser to Thr, respectively. Each
100 pl PCR reaction typically contained 10 mM Tris-HCl
(pH 8.3), 50 mM KC1, 1.5 mM MgCl,, 250 pM dNTPs, 50 ng of
the template DNA (Vh-lys-pUC19), 2.5 u of AmpliTaq

35 (Perkin Elmer Ceﬁus) and the primers. The first PCR
reaction containing 1 uM of each of the phv-3 and APCR4
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94°C for 1.5 min, for 30 cycles of 94°C for 1 min, 37°C
for 1 min and 72°C for 1 min were repeated. The ramp
time between the annealing and synthesis steps was set
for 2.5 min. The completion of the last cycle was
followed by a final extension at 72°C for 10 min. A 523
bp PCR product was purified using a 1.6% low melting
temperature agarose gel and then used as a primer in the
second PCR reaction. .

In the second PCR reaction approximately 1 pg of the
purified first PCR product and 25 pmoles of the mutagenic
primer phv-2 were us2d as primers. The PCR conditions
were the same as described for the first PCR reaction.
In the same manner, a 665 bp PCR product. from the second
PCR reaction and a 737 bp PCR product from the third
reaction were used as primers in the third PCR reaction
with the primer phv-1, and in the fourth PCR reaction
with the primer APCR1, respectively. A 1.172 kb PCR
product from the fourth PCR reaction was purified,
digested with HindIII and BamHI, and then an
approximately 700 bp fragment containing the reshaped
human PM-1 H chain V region was subcloned into a pUC19
vector. Two of four clones sequenced had the DNA
sequence coding for the correct amino acid sequence and
were designated pUC-RVh-PMla.

In order to construct other versions of reshaped
PM-1 H chain V region, five mutagenic PCR primers were
synthesized. Each PCR reaction was essentially carried
out under the same condition as described above. For
version "b", mutagenic primer phv-m4 (Val-71 to Arg-71;
the number is according to Kabat et al; see Table 3) (SEQ
ID NO: 46) and APCR4 were used in the first PCR reaction
with template DNA, pUC-RVh-PMla. The PCR product from
this first PCR reaction was purified and was used as a
forward primer in the second PCR reaction with the primer
APCR1. The PCR product from the second PCR reaction was

purified using a 1.6% low melting temperature agarose
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10% & () - 478} SPENb It gepdade Wity Hifshhid (gnd;(Bamiby @nd -subcloned into

(10% & () - 4( 8%9emeulcds! kedcH¥/ & dl)tid(gh UMM DM¥D. In the same

manner, version "c" (pUC-RVh-PMlc) was obtained using a
mutagenic primer phv-nm (Asp-1 to Gln-1) (SEQ ID NO: 47)
5 and a template pUC-RVh-PMlb; version "d" (pUC-RVh-PM1ld)
was obtained using a mutagenic primer phv-mé6 (Ile-48 to
Met-48) (SEQ ID NO: 48) and a template pUC-RVh-PMlb;
version "e" (pUC-RVh-PMle) was obtained using the
mutagenic primer phv-m6 and a template pVC-RVh-PMlc; and

10 "version f" (pUC-RVh-PM1lf) was obtained using a mutagenic

' primer phv-m7 (Thr-28 to Ser-28, and Phe-29 to Ile-29)
(SEQ ID NO: 49) and a template pUC-RVh-PMlb. Amino acid
sequence of the version 'f" of the reshaped human H chain
V region, and a nucleotide sequence codin thercfor is

15 shown in SEQ ID NO: 54.

Figure 7 diagrams the primers and the PCR reactions
used in the construction of the first version of reshaped
human PM-1 L chain V region. For the construction of the
first version of reshaped human PM-1 L chain V region,

20 CDRl-grafting primer pkv-1l (SEQ ID NO: 50), CDR2-
grafting primer pkv-2 (SEQ ID NO: 51) and CDR3-grafting
primer pkv-3 (SEQ ID NO: 52) were synthesized and
purified on a 12% polyacrylamide gel containing 8M urea.
PCR reactions were carried out as described above. The

25 first PCR reaction contained 1 pM of each of the pkv-3
and APCR4 primers. A 350 bp PCR product from the first
PCR reaction was purified using a 1.5% low melting
temperature agarose gel and used as a forward primer in
the second PCR reaction. The PCR product from the second

30 PCR reaction was purified, digested with BamHI and
HindIII, and the 500 bp fragment containing the CDR3-
grafted DNA was subcloned into a pUC1l9 vector for DNA
sequencing. A plasmid DNA having the correct sequence
was identified and used as the template DNA in the

35 following PCR reaction. 1In the third PCR reaction,

25 pmoles of mutagenic primers pkv-2 and APCR4 were used.
The PCR product from the third PCR reaction was purified
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20 Plasmid DNA HCMV-12h-gyl (AE2) was constructed from
the HCMV-12h-gyl constructed in Example 5 by partially
digesting HCMV-12h-gyl with EcoRI, filling-in with klenow
polymerase, and self-ligating.

The plasmid HCMV-12h-gyl (AE2) was digested with

25 EcoRI, filled-in with Klenow polymerase, and digested
with HindIII. The resulting approximately 7 kb fragment
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30 enhancer yielding HEF-12h-gyl. The HEF-la promoter-
enhancer region in this vector was the same as that in
pPTEF-1 except for 380 bp of DNA flanking the 5’-region.
The H chain V region, present as a HindIII-BamHI
fragment, was easily interchangeable with other H chain V

35 regions. .
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and self-ligating. An apprOleately kb PvuI-BamHI

20 fragment containing the dhfr cDNA was excised from the
modified DHFR-AE-12h-gyl DNA and ligated to an
approximately 3 kb PvuI-BamHI fragment from RVh-PM1f-4
(constructed in Example 12) to yield DHFR-AE~RVh-PM1f.

The improved expression plasmids as prepared above

25 can be used for the production of the reshaped human PH-1
antibodies of the present invention.

Example 11 Expression and analysis of different

versions of reshaped human PM-1
antibody
30 The HEF-lo vectors expressing reshaped human PM-1 L
and H chains were co-transfected into cos cells. As a
standard control, HEF-la vectors expressing chimexic PM-1
L and H chains were also co-transfected into cos cells.
After 3 days the medium from the transfected cos cells
35 was collected and analyzed by ELISA (1) for the amount of
human IgG antibody present in the supernatant and (2) for
the ability of that human IgG to bind to IL-6R. Later
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ability of the antibody to inhibit human IL-6 from
binding to human IL-6R.
Evaluation of the two versions of reshaped human

5 PM-1 L chain V regions were conducted by co-transfecting
cos cells with one of the two vectors expressing reshaped
human PM-1 L chains (RV1-PMla or RV1-PMlb) and the vector
expressing chimeric PM-1 H chain (HCMV-PMh-gyl). Cells
were also co-transfected with vectors expressing chimeric

10 PM-1 L and H chains (HCMV-PMka-gk and HCMV-PMh-gyl).

' Data using unpurified cos cell supernatants showed that
version "a" of reshapad human PM-1 L chain was equivalent
to chimeric PM-1 L chain in assays for binding to IL-6R.
Version "b" of reshaped human PM-1 L chain, however,

15 virtually abolished binding to IL-6R (Figure 12). Fronm
thase results, it was concluded that the change at
position 71 in FR3 from phenylalanine (as present in the
human REI as modified for CAMPATH-1H) to tyrosine (as
present in natural human REI and in mouse PM-1) was very

20 detrimental to the formation of a functional antigen-
binding site.

Version "a" of the reshaped human PM~1 L chain
V region was selected as the best version. In subsequent
experiments evaluating the different versions of reshaped

25 human PM-1 H chain V regions, version "a" of the reshaped
human PM-1 L chain V region was always used.

Evaluation of the six versions of reshaped human
PM-1 H chain V regions were conducted by co-transfecting
cos cells with one of the six vectors expressing reshaped

30 human PM-1 H chains (RVh-PMla, RVh-PMlb, RVh-PMlc, RVh-
PM1d, RVh-PMle or RVh-PM1f) and the vector expressing
version "a" of the reshaped human PM-1l L chain (RV1-

PMla). Cells were also co-transfected with vectors
expressing chimeric PM-1 L and H chains (HEF-PMK-gk and
35 HEF-PMh-gyl). Preliminary data using unpurified cos cell

supernatants showed that version "a" of reshaped human

PM-1 L chain and version "f" of reshaped human PM-1
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' column that was equilibrated with five bed volumes of
binding buffer. The column was washed with 15 bed
volumes of the binding buffer, followed by 5 bed volumes
of the elution buffer. The eluate was concentrated and

15 the buffer changed to PBS using a microconcentrator
(Centricon 10, Amicon). The purified antibodies were
used for further analysis.

The analysis of purified samples of chimeric PM-1
antibody, and reshaped human PM-1 antibodies with version

20 "a" of the L chain V region and versions "a", "b", "c",
"d", "e", and "f" of the reshaped human H chain V region
was carried out. Version "a" of the L chain plus version
"f* of the H chain is clearly the best reshaped human
PM-1 antibody. It binds to IL-6R as well as chimeric

25 PM~1 antibody does (Figure 13). It also inhibits human
IL-6 from binding to the IL-6R as well as both the mouse
and chimeric PM-1 antibodies do (Figure 14).

Example 12 Reconstruction of the reshaped human

PM~-1 V reqgions to improve the levels

30 of expression.

In order to remove the introns within the DNA
sequences coding for the leader sequences of the reshaped
human PM-1 L and H chain V regions (see SEQ ID Nos: 54
and 55), the cDNAs coding for the V regions were recloned
35 using the PCR primers. The L and H chain expression
vectors RV1-PMla and RVh-PM1f were co-transfected into
cos cells. After 48 hrs, total RNA was prepared
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reactions were as described above for cDNA cloning except
that the template DNA was 50 ng of pUC-~RVh-PM1£f-3 and the
primers were either HEV-P2 and NEW-SP2, or HEV-Pl and
NEW-SP1.

10 The PCR products from the two PCR reactions were
purified using a 2.0% low melting temperature agarose gel
and used in a PCR joining reaction. A 98 pl PCR reaction
containing 0.5 pg of each of the first PCR products and
5 u of Vent DNA polymerase was incubated at 94°C for

15 2 min, 50°C for 2 min, and 72°C for 5 min, and then
100 pmoles each of HEV-Pl and HEV-P2 primers were added.
The PCR tube was overlayed with 30 pl of mineral oil and
subjected to 25 cycles of PCR, at 94°C for 1 min, 50°C
for 1 min, and 72°C for 1 min, and then incubated at 72°C

20 for 10 min.

In the same manner, the splice donor site in the
reshaped human PM-1 L chain V region was removed using
PCR primers REI-SP1 (SEQ ID NO: 63) and REI-SP2 (SEQ ID
NO: 64) that changed the DNA sequence CAG GTA AGG to the

25 DNA sequence CAG GAA AGG (see). Both PCR products, a
408 bp DNA fragment for the L chain V region and a 444 bp
DNA fragment for the H chain V region, were purified
using a 2.0% low melting temperature agarose gel,
digested with HindIII and BamHI, and subcloned into a

30 pUC19 vector to yield pUC-RV1-PMla-4 and pUC-RVh-RM1f-4,
respectively.

RVh-PM1f-4 was constructed by replacing the HindIII-
BamHI fragment of RVh-PM1lf with the HindIII-BamHI
fragment excised from pUC-RVh-PM1f-4. Sequence of

35 reshaped human PM-1 antibody L chain V region version "a"
wherein introns have been deleted is shown in SEQ ID

NO: 57, and sequence of reshaped human PM-1 antibody
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shown in SEQ ID NO: 56.

Example 13 Construction of DNA coding for
reshaped human AUK 12-20 antibody
5 I, chain V reqgion

A process for construction of DNA coding for a
reshaped human AUK 12-20 antibody L chain V region is
shown in Fig. 16. A gene coding for a human antibody
L chain V region is incorporated into pUCl9 vector using

10 restriction enzymes HindIII and BamHI. Eight PCR primers

' (A to H) are prepared, and in the first PCR 4 regions

which form a gene coding for the V region are amplified.
The primers A and H have homology to DNA sequences on the
pUC1l9 vector. The primers B, C and D are primers of 40

15 to 60 bp length each having a gene sequence of CDR to be
grafted, respectively. The primers E, F and G have
homology to DNA sequence of 15 to 20 bp length of the 5'-
terminus of the primers B, C and D, respectively. Four
first PCR use pairs of primers A and E, B and F, C and G,

20 as well as D and H, respectively.

The PCR product A-~E encodes FR1l, and the PCR
product B-F encodes CDR1 and FR2. The 3’'-terminal
portion of the A-~E fragment and the 5’-terminal portion
of the B-F fragment have homology in their 15 to 20 bp

25 length, allowing to join there fragments at latter stage.
Similarly, the B-F fragment has a homology with the C-G
fragment which encodes CDR2 and FR3. The C-G fragment
further has a homology with the D-H fragment which
encodes CDR3 and FR4. Thus, these 4 fragments can be

30 joined by their mutual homology. After joining these

4 fragments in a PCR reaction mixture, primers A and H
are added thereon in the second PCR to amplify a product
formed by correct joining of the 4 fragment. The second
PCR product thus obtained has three grafted CDRs, and

35 after digestion with HindIII and BamHI, is subcloned into
pUC19 vector.
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PMla-4 constructed by inserting a DNA encoding reshaped
human PM-1 antibody L chain V region version "a" into
plasmid pUC1l9 was used.

5 The above-mentioned primers A to H have the

following sequences.

Backward Primer SEQ ID NO. Fo;ward SEQ ID NO.
primer
A. REVERSE 83 1220-L16 66
‘ 10 B. 1220-Ll 65 1220-L2b 68
L. 1220-L2 67 1220L3b 70
D. 1220-L3 69 UNIVERSAL 82
15 The backward primers 1220-L1, 1220-L2 and 1220L3 for

CDR grafting were purified with 12% polyacrylamide gel
containing 8M area prior to using them.

A 100 pl PCR reaction mixture contained 20 mM Tris-—
HCl (pH 8.8), 10 mM KCl, 10 mM (NH,),SO,, 2 mM MgSO,, 0.1%

20 Triton X-~-100, 1 ug BSA, 250 pum dNTPs, 5 units Vent DNA
polymerase (BioLabs. U.K.), 50 ng pUC-RV1-PMla-4 DNA,
and 100 p moles each of the forward and backward primers.
Each PCR tube was overlaid with 50 pl of mineral oil, and
after an initial denaturation at 94°C for 1.5 minutes,

25 30 cycles of reaction at 94°C for 1 minute, 50°C fox
1 minute and 72°C for 1 minute was carried out, followed
by an incubation at 72°C for 10 minutes.

Each of the PCR products, 252 bp (A-E), 96 bp (B-F),
130 bp (C-G) and 123 bp (D-H) was purified with a 2.0%

30 low melting agarose (FMC, Bio. Products, USA). Namely,
an agarose piece containing a DNA fragment was excised,
melted at 65°C for 5 minutes, and added to the same
volume of 20 mM Tris-HCl (pH 7.5) containing 2 mM EDTA
and 200 mM NaCl. The mixture was extracted with phenol

35 and chloroform. The DNA fragment was recovered by an

ethanol precipitation, dissolved in 10 mM Tris-HCl
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(PH 7.5) containing 1 mM EDTA, and used for PCR joining
reaction.

Next, 98 pl of a PCR reaction mixture containing
0.2 pg each of the first PCR products and 5 units cf Vent
DNA polymerase was incubated at 94°C for 2 minutes, 50°C
for 2 minutes and 72°C for 5 minutes for a joining
reaction. Next, 100 p moles each of the primers A
(REVERSE) and H(UNIVERSAL) were added to the reaction
mixture to make it to iOO pl volume, and the reaction
mixture was overlaid with 50 pl of mineral oil and
subjected to 30 cycles of a reaction at 94°C for
1 minute, 50°C for 1 minute and 72°C for 1 minute,
followed by an incublation at 72°C for 10 minutes.

The second PCR product of 558 bp length containing
an L chain V region into which CDRs of the mouse
monoclonal antibody AUK 12-20 L chain had been grafted
was purified by a 2.0% low melting agarose gel, and aftexr
digestion with BamHI and HindIII, subcloned into a pUC19
vector to obtain pUC-RLr-1220a, and sequenced. A
resulting amino acid sequence of the L chain V region and
a nucleotide sequence encoding the amino acid sequence is
shown in SEQ ID NO: 71.

Next, for construction of an I chain expression
vector, a HindIII-BamHI DNA fragment containing a
reshaped human AUK 12-20 antibody L chain V region was
excised from the above-mentioned plasmid pUC-RV;-1220a,
and inserted to HindIII-BamHI site of an L chain
expression vector HEF-12k-gk to obtain an expression
vector RV;-1220a for reshaped human AUK 12-20 antibody '

L chain V region version "a“".

Example 14. Expression and analysis of reshaped

human AUK 12-20 antibody L chain

Transient expression in COS cells

The expression vector RV;-1220a for reshaped human
AUK 12-20 antiboﬁy L chain and the expression vector HEF-
12h-gyl for chimeric 12-20 antibody H chain (Example 5)
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DNAs (10 pg for each plasmid). Pulses were applied to
the suspension at an electric capacity of 1,900 v, 25 ﬁF
using a Gene Pulser apparatus (Bio Rad).
After restoraction at a room temperature for
10 10 minutes, electroporated cells were added to 8 ml of
DMEM medium (GIBCO) containing 10% bovine fetal serum.
After Incubation for 72 hours, supernatant was ‘collected,
centrifuged to eliminate cell debris, and stored in an
aseptic condition at 4°C for short period or.at -20°C for
15 longer period.
Determination of human-~like antibody by ELISA

A supernatant of the transfected COS cells was
assaied by ELISA and the production of chimeric antibody
was confirmed. To detect human-like antibody, a plate

20 was coated with a goat anti-human IgG (whole molecule)
(Sigma). After blocking, the supernatant from COS cells
was sequentially diluted and added to each well.

The plate was incubated and washed, and an alkaline
phosphatase-conjugated goat anti-human IgG (a-chain

25 specific, Sigma) was added thereon. After incubation and
washing, a substrate solution was added. After further
incubation, the reaction was terminated and an optical
density at 405 nm was measured. As a standard, purified
I1gG (Sigma) was used. '

30 ELISA for confirmation of an ability to bing to

human IL-6R

A supernatant from the transfected COS cells was
assaied by ELISA to determine whether the produced human-
like antibody can bind to the antigen, human IL-6R. A

35 plate was coated with a mouse monoclonal antibody MT18
(Reference Example 1). After blocking with 1% BSA,
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(10%5) G ()- zéﬁ% 1RYREy Ce B S5 (O B 38886480 S oo cu () -2
(10%GE)G§ ()- §Bh@£§€§PGPHZUQQDQQE§Q§F(?nﬂé hupewElas qugadded to
: - Ve “’XX@Blgﬁe wells, and after further incubation and washing, a
substrate solution was added thereon. After 1ncubatlon,
the reaction was terminated and optical density at 405 nm
was measured.
10 A result is shown in Fig. 17. The human-like
' antibody comprising a combination of a reshaped human
AUX 12-20 antibody L .chain version "a" and a chimeric 12-
20 antibody H chain exhibited a binding ability to IL-6R
as strong as chimeric 12-20 antibody. Optical density at
15 405 nm changed in a dilution rate-dependent manner,
confirming that the sample contains an antibody to IL-6R.
In addition, this result shows that the reshaped
human AUK 12-20 antibody L chain version "a" has an
antigen binding ability as high as chimeric AUK 12-20
20 antibody L chain.
Example 15. Construction of gene coding for
reshaped human AUK 12-20 antibody
H chain using HSGI consensus sequence

According to the same procedure as described in

25 Example 13. CDRs of AUK 12-20 antibody H chain V region
were grafted into the reshaped human Vga425 containing
HSG I consensus sequences as its FRs (Kettleborough et
al., Protein Engineering (1991) 4:773-783). Fist, a
HindIII-BamHI DNA fragment encoding the reshaped human

30 Vga425 (Fig. 3 in the literature) was excised from a
plasmid HCMV-RVyza-425-y1 and subcloned at HindIII-BamHI
sites in pUC 19 vector to obtain pUC-RVyz-425a, which was
then used as a template. 8 PCR primers (Al to Hl) were
synthesized. The primer 1220-Hl1 was designed to

35 graft CDR1 and to induce a mutation from T-28 to S-28,
and the primer 1220-H3 was designed to graft CDR3 and to
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Backward SEQ ID NO. Forward primer SEQ ID NO.
primer
Al. REVERSE 83 El. 1220-H1b 73
B1. 1220-H1 72 El. 1220-H2b 75
10 Cl. 1220-H2 74 Gl. 1220-H3b 77
' D1. 1220-H3 76 H1. UNIVERSAL 82
15 Condition of PCR was the same as that described in

Example 13, except that the pUC-RVg-425a was used as a
template DNA and the above-mentioned primers were used
for grafting H chain CDRs. Primer pairs of Al and El, Bl
and F1, Cl and Gl, as well as D1 and Hl were used to

20 carry out first PCR reactions, and the respective first
PCR products, 186 bp (Al-El), 75 bp (B1i-Fl), 173 bp (Cl-
Gl) and 105 bp (D1-Hl1l) were purified with 2.0% low
melting agarose gel, and used in subsequent second PCR
joining reaction. According to the condition described

25 in Example 13, 0.2 pg each of the first PCR products were
used to carry out the second PCR reaction (including PCR
joining reaction) to obtain a PCR product of 495 bp
containing DNA coding for a human H chain V region into
which mouse AUK 12-20 antibody H chain V region CDRs had

30 been grafted, and the PCR product was purified using 2.5%
low melting agarose gel. After digesting the PCR product
with BamHI and HindIII, resulting BamHI-HindIII DNA
fragment was subcloned into pUC1l9 and sequenced to obtain
pUC-RVy-1220a.

35 It was revealed that DNA sequence coding for
reshaped human AﬁK 12-20 antibody H chain V region
contains a sequence well conforming to a splicing donor
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H chain using human antibody HAX

A human antibody having the highest homology with
the mouse monoclonal antibody AUK 12-20 H chain V region
30 is HAX (J. Immunology (1987) 139:2496-2501; an antibody
produced by hybridoma 21/28 derived from B cells of an
SLE patient; its amino acid sequence is shown in Fig. 6,
and nucleotide sequence therefor is shown in Figs. 4 and
5 of this literature), according to a protein data base
35 "Leeds". Reshaéed human sle 1220H antibody H chain
V region was constructed using FRs of the antibody HAX
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' sites having structural problems the third nucleotide in

a codon was changed without change of amino acid enccded
thereby. The relationship of these oligonucleotides and
a process for construction of double~stranded synthatic
15 DNA are shown in Fig. 20.
The reaction shown in Fig. 20 is carried out using
PCR technique. Namely, 6 synthetic oligonucleotides were
added to a single PCR reaction tube to carry out the
first PCR reaction, thereby two oligonucleotides are
20 anealed and extended, and further 4 oligonucleotides ox
an entire oligonucleotide are obtained.
Next, terminal primers A (SEQ ID NO: 92) and B (SEQ
ID NO: 93) are added to carry out the second PCR
reaction, wherein only a correct oligonucleotide having
25 an entire length can be amplified. The resulting product
is digested with BamHI and HindIII, and subcloned into
pUC19 vector, followed by sequencing.
More specifically, 98 pul of a reaction mixture
containing 100 mM tris-HCl (pH 8.5), 50mM KCI1,
30 0.1lmM dATP, 0.1lmM 4dGTP, 0.1lmM 4CTP, 0.1lmM dTTP,
1.5mM MgCl, and 2.5 U of DNA polymerase AmpliTaqg (Perkin
Elmer Cetus) as well as 5 pmoles each of the
oligonucleotides was denaturated at 94°C for 1.5 minutes
and subjected to 3 cycles of reaction by incubation at
35 92°C for 3 minutés, 50°C for 2 minutes and 72°C for 5
minutes, followed by an incubation at 72°C for 10
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coding for reshaped human 12-20 (sle 1220H) antibody
H chain V region was excised from the pUC-RVy-sle 1220Ha
and inserted at HindIII-BamHI sites of an H chain
expression vector HEF-12h-gyl to obtain RVg-sle 1220Ha.
For construction of version "b" to "d" of reshaped
human sle 1220H antibody H chain V region, two mutagenic
primers sle 1220Hml (SEQ ID NO 95) and sle 1220Hm2 (SEQ
ID NO: 96) were synthesized. In each PCR, Vent DNA
polymerase and reaction mixture composition described in
Example 13 were use. In each PCR reaction, a reaction
mixture containing pUC-RVg-sle 1220Ha as template, 50
pmoles of a mutagenic primer sle 1220Hml or sle 1220Hm2,
and 50 pmoles of the terminal primer B was denaturated at
94°C for 1.5 minutes, and subjected to 30 cycles of
reaction by incubation at 94°C for 1 minute, at 50°C for
1 minute and at 72°C for 1 minute, followed by an
incubation at 72°C for 10 minutes. The product of 235 bp
or 178 bp was purified by a 1.5% low melting agarose gel
to use as a primér in the second PCR reaction. Namely

the second PCR reaction was carried out using 50 pmoles
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sle 1220Hc, which encodes reshaped human sle 1220

antibody H chain V region version "b" or "c",

respectivity.
A DNA coding for reshaped human sle 1220 H antibody
10 H chain V region version "d" was constructed also follow.

‘ As a templete pUC-RVh-sle 1220Hb was used. 50 pmoles
each of a mutagenic primexr sle 1220Hm2 and the terminal
primer B was used to carry out 30 cycles of the first PCR
reaction. Resulting 176bp PCR product was purified on'a

15 1.6% low melting agarose gel to use as a primer in the
second PCR. This primer and 50p moles of the terminal
primer A was used in the second PCR to obtain a 439 bp
DNA fragment. The PCR product thus obtained was
purified, digested with BamHI and HindIII, and subcloned

20 into pUC 19 vector to obtain pUC-RVgz-sle 1220Hd.

Next, to construct expression vectors for various
versions of reshaped human sle 1220H antibody H chain
V region, BamHI-HindIII fragments containing a DNA
encoding reshaped human sle 1220 antibody H chain

25 V region were excised from pUC-RVg-sle 1220Hb, pUC-RVg-
sle 122Hc and pUC-RVyz-sle 1220Hd, and inserted into
HindIII-BamHI sites of the H chain expression vector HEF-
12h-gyl to obtain expression vectors RVg~-sle 1220Hb, RVyz-
sle 1220Hc and RVyz-sle 1220Hd respectively. ‘

30 Each of four vectors expressing reshaped human
sle 1220H antibody H chain (RVz-sle 1220Ha, RVg-
sle 1220Hb and RVz-sle 1220Hc or RVg-sle 1220Hd) and the
vector RV ~1220a expressing reshaped human AUK 12-20
antibody L chain were cotransfected to COS cells to

35 evaluate the four versions of the reshaped human

sle 1220H antibody H chain V region for an ability to
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ng/ml of SR344 was added to each well, and incubation was
carried out at room temperature for one hour. The amount
of SR344 captured by the immobilized antibody derived
from the supernatant was determined by addition of rabbit
5 anti-SR344 IgG (#2, 5 pg/ml), goat anti-rabbit
IgG-alkaline phosphatase (A/P) (1:3000, Tago), and of
a substrate (1 mg/ml, Sigma-104), followed by measurement
of the optical dencity at 405-600 nm.

The above-mentioned RBIA was carried out as follows.

10 MT18 antibody-coated plate was filled with 100 pg/ml of

' SR344 (100 pl/well), and incubation was carried out at a

room temperature for one hour. After washing the plate,
50 pl/well of hybridoma supernatant and 50 pg/well of
biotin-interleukin-6 conjugate (20 pg/ml) were

15 Simultaneously added to each well, and the wells were
incubated at room temperature for one hour. An amount of
biotin-IL-6 bound to SR344 was measured by an addition of
streptavidin-A/P (1 : 7000, PIERCE) and a corresponding
substrate (Sigma-104), followed by a measurement of the

20 optical density at 405-600 nm.

Finally, positive clones were purified by a
twice-repeated limiting dilution method, and three
hybridoma clones, i.e., AUK12-20, AUK145-15 and AUXK64-7,
which inhibit the binding of SR344 with the IL-6; and a

25 hybridoma clone AUK181-6, which does not inhibit the
binding of SR344 with the IL-6, were obtained.

Industrial Applicability

The present invention provides a reshaped human
antibody to the human IL-6R, comprising a human antibody

30 wherein the CDRs of the human V regions are replaced with

the CDRs of a mouse monoclonal antibody to the human

IL-6R. Since major portion of the reshaped human

antibody is derived from a human antibody and the mouse

CDRs which are less antigenic, the present reshaped human
35 antibody is less'immunogenic to human, and therefore is

promised for therapeutic uses.
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Re ence to Deposited Microorganisms under Rule 13-

2 of Budapest Treaty

Depository Authority: National Collections of
5 Industrial and Marine Bacteria Limited
Address: 23 St Macher Drive, Aberdeen AB2 IRY,
UNITED KINGDOM

Identification of Deposition No. Deposition Date
Microorganism
10 E. Coli DH5c, pPM-hl NCIMB 40362 Feb. 12, 1991
E. Coli DH5«. pl2-h2 NCIMB 40363 Feb. 12, 1991
E. Coli DH5a, p64-h2 NCIMB 40364 Feb. 12, 1991
E. Coli DHS5a, plé6-hl NCIMB 40365 Feb. 12, 1991
E. Coli DH5a, pPM-k3 MCIMB 403¢6 Feb. 12, 1991
15 E. Coli DH5c, pl2-k2 NCIMB 40367 Feb. 12, 1991
E. Coli DH5c, p64-k4 NCIMB 40368 Feb. 12, 1991
E. Coli DH5a, pl46-k3 NCIMB 40369 Feb. 12, 1991
Depository Authority: Fermentation Research
20 Institute, Agency of industrial
Science and Technology
Address: 103, Higashi l-chome Tsukuba-shi Ibaraki
Japan
Identification of Deposition No. Deposition Date
25 Microorganism
MT 18 FERM BP-2999 July 10, 1590

PM 1 FERM BP-2998 July 10, 1990
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Sequence Listing

SEQ. ID NO : 1

SEQUENCE LENGTH : 40

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40

SEQ. 1D NO : 2

SEQUENCE LENGTH : 39

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DN4
SEQUENCE

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39

SEQ. ID NO : 3

SEQUENCE LENGTH : 40

SEQUENCE TYPE : Nucteic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40
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SEQ. ID NO : 4

SEQUENCE LENGTH : 43

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATCAGGRCCC CTGCTCAGWT TYTTHGMWTC TTG 43

SEQ. ID NO : 5

SEQUENCE LENGTH : 40

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40

SEQ. ID NO : 6

SEQUENCE LENGTH : 37 '
SEQUENCE TYPE : Nucleic acid

STRANDEDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37
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SEQ. ID NO : 7

SEQUENCE LENGTH : 41

SEQUENCE TYPE : Nucleic acid

STRANDEDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE

ACTAGTCGAC ATGGGCWTCA AGATGCAGTC ACAKWYYCWG © 41

SEQ. ID NC : 8

SEQUENCE LENGTH : 41

SEQUENCE TYPE : Nucleic acid

STRANDEDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41

SEQ. ID NO : 9

SEQUENCE LENGTH : 35

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35
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SEQ. 1D NO : 10
SEQUENCE LENGTH : 37

SEQUENCE TYPE : Nuclelc acid

STRANDEDNESS : Single
TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA

SEQUENCE

11111Q5_?341q" ' 10% % & ()-,q| R
L1111 ToCB41q " 10% 9% & ()-, -
T 10% % & () -,
L1111 pT841q ' 10% % & () -,
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ACTASTCGAC ATGTATATAT GTTTGTTGTC TATTTCT

SEQ. 1D NO : 11

SEQUENCE LENGTH : 38
SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA

SEQUENCE

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC

SEQ. ID NO : 12

SEQUENCE LENGTH : 27
SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOCY : Linear
MOLECULE TYPE :
SEQUENCE

GGATCCCGGG TGGATGGTGG GAAGATG

Synthetic DNA

~g=!1"
'10% % & ()-,

"' 10% %
“'10% 9%

1(3 -SEP 12002 o4

37

38

27
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SEQ. ID NO : 13

SEQUENCE LENGTH : 37

SEQUENCE TYPE : Nuclelc acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 317

SEQ, ID NO : 14

SEQUENCE LENGTH : 36

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36

SEQ. ID NO : 15

SEQUENCE LENGTH : 37

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 37
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SEQ. ID NO : 16

SEQUENCE LENGTH : 35

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGRACTTTG GGYTCAGCTT GRTTT 35

SEQ. ID NO : 17

SEQUENCE LENGTH : 40

SEQUENCE TYPE : Nuclelc acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40

SEQ. ID NO : 18

SEQUENCE LENGTH : 37

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA~
SEQUENCE

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 37
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SEQ. ID NO : 22

SEQUENCE LENGTH : 37

SEQUENCE TYPE : Nuclelc acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 37

SEQ. Id NO : 23

SEQUENCE LENGTH : 28

SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGATCCCGGG CCAGTGGATA GACAGATG 28

SEQ. ID NO : 24

SEQUENCE LENGTH : 393 !
SEQUENCE TYPE : Nucleic acid

STRANDNESS : Double

TOPOLOGY : Linear

MOLECULE TYPE : cDNA

ORIGINAL SOURCE

ORGANISM : Mouse
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IMADIATE SOURCE
CLONE : pl2-k2
FEATURE : 1..60 sig peptide
61..393 mat peptide
SEQUENCE
ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
-20 =15 -10 -5
GGT TCC ACT GGT GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GGT 96

Gly Ser Thr Gly Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Gly

GTA TCT CTG GGG CAG AGG GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144
Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser
15 20 25
GTC AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAA CAG AAA CCA 192
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gln Gln Lys Pro
30 35 40

GGA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240
Gly Gln Thr Pro Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser

45 50 55 60 '
GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC 288
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

65 70 75

CTC AAC ATC CAT CCT GTGC GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336
Lev Asn Ite His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys

80 85 80
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CAG CAC AGT AGG GAG AAT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG 384
Gln His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu

95 100 105
GAA ATA AAA 303
Glu Ile Lys

110

SEQ. ID NO : 25
SEQUENCE LENGTY : 405
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Double
TOPOLOGY : Linear
MOLECULE TYPE : cDNA
ORIGINAL SOURCE

ORGANISM : Mouse
IMADIATE SOURCE

CLONE : pl2-h2
FEATURE : 1..57 sig peptide

58..405 mat peptide
SEQUENCE ‘
ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48
Met Gly Trp Ser Gly I1le Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
-135 -10 -5

GTC CAC TCT GAG ATC CAG CTG C@G CAG TCT GGA CCT GAG CTG ATG AAG 96
Val His Ser Glu Ile Gln Leu Gln Gln Ser Gly Pro Glu Leu Met Lys

-1 5 10
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Pro

ACT
Thr
30

GAG

CAG

Gin

ACA

Thr

TAT

Tyr

ACT
Thr

110

SEQ.

GGG
Gly

15
AGC

Ser

TGG

Trp

AAA

Lys

GCC

Ala

TAC
Tyr

95
CTG

Leu

1D

GCT

Ala

TAT

Tyr

ATT

lle

TTC

Phe

TAC
Tyr

80
TGT

Cys

GTC

Val

NO

TCA

Ser

TAC

Tyr

GGA

Gly

AAG
Lys

65
ATG

Met

GCA

Ala

ACT

Thr

26

SEQUENCE LENGTH

SEQUENCE TYPE :

STRANDNESS

TOPOLOGY

GTG

Val

ATA

TAT
Tyr

50
GGC

Gly

CAT

His

AGG

Arg

GTC

Val

AAG

Lys

CAC
His
35

ATT

AAG

Lys

CTC

Leu

GGG

Gly

TCT
Ser

115

. 381

Nucleic acid

Double

Linear

ATA

20
TGG

Trp

GAT

Asp

GCC

Ala

AGC

Ser

GGT
Gly
100
GCA

Ala

TCC

Ser

GTG

Val

CCT

Pro

ACA

Thr

AGC
Ser

85
AAC

Asn

TGC

Cys

AAG

Lys

TTC

Phe

70
CTG

Leu

(AHY

Arg

AAG

Lys

CAG

Gln

AAT
Asn

55
ACT

Thr

ACA

Thr

TTT

Phe

GCT

Ala

AGC
Ser

40
GGT

Gly

GTT

Val

TCT

Ser

GCT

TCT
Ser

25
CAT

His

GGT

Gly

GAC

Asp

GAG

TAC

Tyr

105
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GGT

Gly

GGA

Gly

ACT

Thr

AAA

Lys

GAC
Asp

90
TGG

Trp

TAC

Tyr

AAG

Lys

AGC

Ser

TCT
Ser

75
TCT

Ser

GGO

Gly

TCA

Ser

AGC

Ser

TAC
Tyr

60
TCC

Ser

GCA

Ala

CAA

TTC

Phe

CTT
Leu

45
AAC

Asn

AGC

Ser

GTC

Val

GGG

Gly
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144

192

240

288

336

384

405
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MOLECULE TYPE : cDNA
ORIGINAL SOURCE

ORGANISM : Mouse
IMADIATE SOURCE

CLONE : pPM-k3
FEATURE : 1..60 sig peptide

61..381 mat peptide

SEQUENCE
ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TvT CAA 48
Met Val Ser Ser Ala Gln Phe Leu Gly Leu Leu Leu Leu Cys Phe Gln
-20 -135 -10 -5
GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96

Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGb AGG GCA AGT CAG GAC 144
Ala Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp
15 20 25
ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192
Ile Ser Ser Tyr Leuv Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Ile
30 35 40 '
AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240
Lys Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser
45 50 55 60
AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Asn

65 70 75
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAC TTT TGC CAA CAG GGT AAC 336
Asn Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn

80 85 90
ACG CTT CCG TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAT 381
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Asn

85 100 105

SEQ. D NO : 27
SEQUENCE LENGTH - 411
SEQUENCE TYPE : Nucleic acid
STRANDEDNESS : Double
TOPOLOGY : Linear
STRANDNESS : Double
MOLECULE TYPE : cDNA
ORIGINAL SOURCE

ORGANISM : Mouse
IMADIATE SOURCE

CLONE : pPM-hl
FEATURE : 1..54 sig peptide

55..411 mat peptide ‘
SEQUENCE
ATG AGA GTC CTG ATT CTT TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48
Met Arg Val Lev Ile Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly Ile
-15 . -10 -5

CTG TCT GAT GTG CAG CTT CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 96
Lev Ser Asp Val Gin Leu Gln Glu Ser Gly Pro Val Leu Val Lys Pro

-1 5 10
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TCT CAG TCT CTG TCC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144
Ser Gln Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr

15 20 25 30
AGT GAT CAT GCC TGG AGC TGG ATC CGCG CAG TTT CCA GGA AAC AAA CTG 192
Ser Asp His Ala Trp Ser Trp Ile Arg Gln Phe Pro Gly Asn Lys Leu

35 40 45
GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240
Glu Trp Met Gly Tyr Ile Ser Tyr Ser Gly Ile Thr Thr Tyr Asn Pro
50 55 - 60
TCT CTU AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AAG AAC CAC 288
Ser Leu Lys Ser Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn Gln
65 70 75
TTC TTC CTA CAG TTG AAT TCT GTG ACT ACT GGG GAC ACG TCC ACA TAT 336
Phe Phe Leu Gln Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr
80 85 90

TAC TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly

95 100 105 110

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411
Cln Gly Thr Ser Val Thr Val Ser Ser '

115

SEQ. 1D NO : 28

SEQUENCE LENGTH : 393
SEQUENCE TYPE : Nucleic acig
STRANDNESS : Double

TOPOLOGY : Linear
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MOLECULE TYPE : cDNA
ORIGINAL SOURCE

ORGANISM : Mouse
IMADIATE SOURCE

CLONE : p64-k4
FEATURE : 1..60 sig peptide

61..393 mat peptide

SEQUENCE
ATG GAG TCA %AC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG GTT CCA 48
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
-20 -15 -10 -5
GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96

Gly Ser Thr Gly Asp Ile Val Leu Ile Gln Ser Pro Ala Ser Leu Ala

GTG TCT CTA GGG CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA AGT 144
Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser
15 20 25
GTT GAT AGT TAT GGC AAT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA 192
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gln Lys Pro
30 35 40
GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240
Gly Gln Pro Pro Lys Leu Lev lle Tyr Arg Ala Ser Asn Leuv Glu Ser
45 50 55 60
GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288
Gly Ile Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr

65 70 75
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CTC ACC ATT AAT CCT GTG GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336
Leu Thr Ile Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys
80 85 90
CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384
Gln Gln Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu
95 100 105

GAG CTG AAA 393
Glu Leu Lys

110

SEQ. ID NO : 29
SEQUENCE LENGTH : 417
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Double
TOPOLOGY : Linear
MOLECULE TYPE : cDNA
ORIGINAL SOURCE

ORGANISM : Mouse
IMADIATE SOURCE

CLONE : p64-h2
FEATURE : 1..57 sig peptide

58..417 mat peptide

SEQUENCE
ATG GGA TGG AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48
Met Gly Trp Ser Gly Val Phe Ile Phe Leu Leu Ser Val Thr Ala Gly

-15 -10 -5
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GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96

val His Ser Gin Val Gin Leu Gln Gln Ser Gly Ala Glu Leu Met Lys

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144
Pro Gly Ala Ser Val Lys lle Ser Cys Lys Ala Thr Gly Tyr Thr Phe

15 20 25
AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192

ser Ser Tyr Trp Ile Val Trp Ile Lys Gln Arg Pro Gly His Gly Leu

GAG TGS ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240
Glu Trp Ite Gly Glu Ile Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn

50 55 60
GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288

Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC GTC 336
Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
80 85 90
TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384
Tyr Tyr Cys Ala Ser Lew Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr !
95 100 105
TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417
Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser

110 115 120

SEQ. ID NO : 30

SEQUENCE LENGTH : 381
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SEQUENCE TYPE : Nucleic acid
STRANDNESS : Double
TOPOLOGY : Linear
MOLECULE TYPE : cDNA
ORIGINAL SOURCE

ORGANISM : Mouse
IMADIATE SOURCE

CLONE : pl46-k3
FEATURE : 1..60 sig peptide

61..381 mat peptide

SEQUENCE
ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 48
Met Val Ser Thr Pro Gln Phe Leu Gly Leu Leu Leu Ile Cys Phe Gln
-20 -15 -10 -5
GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96

Gly Thr Arg Cys Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGC GCA AGT CAG GAC 144
Ala Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp
15 20 25 ‘
ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192
Ile Ser Asn Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val
30 35 40
AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240
Lys Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser

45 50 55 60
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AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser

65 70 75
AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336
Asn Leu Glu G!n Glu Asp Ile Ala Ser Tyr Phe Cys GIn Gin Gly Tyr

80 85 90

ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 381
Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leuv Glu Ile Lys

95 100 105

SEQ. ID NO : 31
SEQUENCE LENGTH : 402
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Double
TOPOLOGY : Linear
MOLECULE TYPE : cDNA
ORIGINAL SOURCE

ORGANISM : Mouse
IMADIATE SOURCE

CLONE : pl46-hl
FEATURE : 1..51 sig peptide

52..402 mat peptide

SEQUENCE
ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48
Met Glu Leuv Asp Leu Tyr Leuv Ile Leu Ser Val Thr Ser Gly Val Tyr

-15 -10 -5
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TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96

Ser GIn Val Gln Leuv Gln Gln Ser Gly Ala Glu Lev Ala Arg Pro Gly
-1 5 10 15
GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn
20 25 30
TAC TGG GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG 192
Tyr Trp Val Gln Trp Val Lys Glr Arg Pro Gly Gln Gly Lev Glu Trp
35 40 45
ATT GGG TCT ATT TAT CCT GGA GAT GGT GAT ACT AGG AAC ACT CAG AAG 240
Tte Gly Ser Ile Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gln Lys
50 55 60
TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ile Thr Ala
65 70 75
TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT GCG GTC TAT TAC 336
Tyr Met Gln Leu Thr Ser Leuv Ala Ser Glu Asp Ser Ala Val Tyr Tyr
80 85 90 95
TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

ACT CTC ACA GTC TCC TCA 402
Thr Leuw Thr Val Ser Ser

115
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SEQ. ID NO : 32
SEQUENCE LENGTH : 35
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ACAAAGCTTC CAUCATGGAG TCAGACACAC TCCTG

SEQ. ID NO : 33
SEQUENCE LENGTH : 36
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT

SEQ. ID NO : 34
SEQUENCE LENGTH : 35
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC

T10% WA & () -, T 19%EP 2002

35

36

35
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SEQ. ID NO : 35

SEQUENCE LENGTH : 36

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GTTGGATCCA CTCACCTGCA GACACAGTTA CCAGAG 36

SEQ. ID NO : 36

SEQUENCE LENGTH : 35

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 35

SEQ. 1D NO : 37
SEQUENCE LENGTH : 35

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 35



& ()-, "10% % & ()-, '10% % & ()-,q|RJ ~g=!!" pppppppppT84 ' 10" ' 10% %
& ()-, "10% % & ()-, "10% % & ()-, '10% % & ()-, '10% 9% & ()-, ' 10% %

& ()-, "10% % & ()-, ppppppppoS74™ '10 "10% % & ()-,, '"10% % & ()-,, '10%
% & ()-,, "10% % & ()-,, "10% % & ()-, "10% % & ()-,( '10% %
& ()-, ppPPPPPSRE8+7410#10#10#, 810%t& () - - 1086-%
12 SEP 2002
SEQ. 1D NO : 38
SEQUENCE LENGTH : 36
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single
TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA
SEQUENCE
ACAAAGCTTC CACCATGGTG TCCTCAGCTC AGTTEC 36
SEQ. ID NO : 39
SEQUENCE LENGTH : 39
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single
TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA
SEQUENCE
TGTTAGATCT ACTCACCTGA GGAGACAGTG ACTGAGGTT 39

SEQ. ID NO : 40

SEQUENCE LENGTH : 36

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36
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TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE

TGAGTGGATT GGATACATTA GTTATAGTGG AATCACAACC TATAATCCAT

CTCTCAAATE CAG

SEQ. ID NO : 45

SEQUENCE LENGTH : 54

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

TATTATTGTG CAAGATCCCT AGCTCCGACT ACGGCTATGG ACTACTGGGG TCAA

SEQ. 1D ND : 46

SEQUENCE LENCTH : 27

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GTGACAATGC TGAGAGACAC CAGCAAG

50

63

54

21
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STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGTCTCCALT CCGATGTCCA ACTG

SEQ. ID NO : 48

SEQUENCE LENGTH : 27

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGTCTTGAGT GGATGGGATA CATTAGT

SEQ. ID NO : 49

SEQUENCE LENGTH : 29

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GTGTCTGGCT ACTCAATTAC CAGCATCAT

24

27

29
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SEQ. ID NO : 52

SEQUENCE LENGTH : 50

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50



10%&z& ()-u&9 '10%&z& ()-u&9 '10%&z& ()-u&9 ' 10%&z& ()-u&9
10%&z& ()-u&9 '10%&z& ()-u& ?D4 10Q # 9 '10%&z& ()-u&9 '10%&z& ()-u&9
10%&z& ()-u&9 '10%&z& ()-u&9 '10%&&2&'()-u&9 "10% &z & () -u&B_?D4 109
10% &z & () - u&g>f <%XA% &9 '10%&&2&'()-u&9 10%&&2&'() u& "#3% ) o034 109
10% &z & () - u8r9 "10% &z & () - u&9 "10% &z & ( 9 '10% &z & () - u&9
10%&z& ()-u&9 '10%&z& ()-u&9 ' 10%&z& () u *+ /012pT84( Z(E{P 20{]2
10%&z& ()-u&9 '10%&z& ()-u&9 '10%&z& () - u&9 10%&&2&' ()-u&9
10%&z& ()-u&9 '10%&z& ()-u&9 '10%&z& ()-u&23459V6pT84 109
10%&&2&@@b;u&ﬂab <HMA &9 ' 10%z&z& ()-u&9 ' 10% &z & () - u&9=AElI MQ ?84 109
10%2&z& ()-u&9 '10%&z& ()-u&9

SEQUENCE LENGTH : 27

SEQUENCE TYPE : Nucleic acid

STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE

AGCGGTAGCG ACTACACCTT CACCATC 27

SEQ. ID NO : 54
SEQUENCE LENGTH : 706
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Double
TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA
ORIGINAL SOURCE
ORGANISM : Mouse and Human
IMADIATE SOURCE
CLONE : pUC-RVh-PMIf
FEATURE : gene coding for H chain V region version (f) of reshaped !
human PM-1 antibody to human IL-6R
aminoe acid -20—-1: teader
amino acid 1 —30: FRI
amino acid 31-—36: CDRI
aming acid 37-—50: FR2
amino acid 51—66: CDR2

amino acid 67-—98: FR3
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'10% &z &' (amid ke | £Y06A% 23 CDR3
amino acid 109—119:FR4
nucleotide 1 — 6 Hind [II site
nucleotide 54—135 intron
nucleotide 258— 348 intron/aberrant splicing
nucleotide 505—706 intron
nucleotide 701 —706 Bam HI site
SEQUENCE
AAGCTTC ATG GCA TGG AGC TGT ATC ATC CTC TTZ YTG GTA GCA ACA GCT 49

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala

-15 -10
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103
Thr
-5
CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155

Gly Val His Ser Gln Val Gln
1
CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203

Leu Gln Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gln Thr Leu Ser

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251
Leu Thr Cys Thr Val Ser Gly Tyr Ser Ile Thr Ser Asp His Ala Trp

20 25 30 35
AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299
Ser Trp Val Arg GIn Pro Pro Gly Arg Gly Leu Glu Trp Ile Gly Tyr

40 45 50
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347
Ile Ser Tyr Ser Gly Ile Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg
55 60 65
GTG ACA ATG CTG AGA GAC ACC AGC AAG AAC CAG TTC AGC CTG AGA CTC 395
Val Thr Met Lev Arg Asp Thr Ser Lys Asn GIn Phe Ser Leu Arg lLeu
70 75 80
AGC AGC CTG ACA GCC GCC GAC ACC GCG GTT TAT TAT TGT GCA AGA TCC 443
Ser Ser Val Thr Ala Ata Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser
35 90 95

CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT CAA GGC AGC CTC GTC 491
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gln Gly Ser Leu Val

100 105 110 115

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544
Thr Val Ser Ser

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706

SEQ.
SEQUENCE LENGTH
SEQUENCE TYPE :

STRANDNESS

ID

NO

TOPOLOGY :

MOLECULE TYPE :

55

506

Nucleic acid

Double

Linear

Synthetic DNA_

ORIGINAL SOURCE

ORGANISM

: Mouse and Human
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CLONE : pUC-RVI-PMla
FEATURE : gene coding for L chain V region version (a) of reshaped
human PM-1 antibody to human IL-6R
amino acid -20—~1: leader
amino acid 1 —23: FRI
amino acid 24—34: CDRI
amino acid 35—49: FR2
amino acid 50-—56: CNDR2
amino acid 57—88: FR3
amino acid 89-97: CDR3
amino acid 98— 117:FR4
nucleotide 1 — 6 : Hind III site
nucleotide 54—135: intron
nucleotide 268—376: intron/aberrant splicing
nucleotide 469—506: intron
nucleogtide S0L—506: Bam HI site
SEQUENCE
AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala '

-15 -10
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103
Thr
-5
CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC CAG 155

Gly Val His Ser Asp Ile Gin

l
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Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val

5 10 15
ACC ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251
Thr 1le Thr Cys Arg Ala Ser Gln Asp lle Ser Ser Tyr Leuv Asn Trp
20 25 30 35
TAT CAG CAG AAG CCA GGT AAG GCT CCA AAG CTG CTG ATC TAC TAC ACC 299
Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leuv Ile Tyr Tyr Thr
40 45 50
TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347

Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395
Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Gln Pro Glu Asp Ile
70 75 80

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC ACG TTC GGC 443
Ala Thr Tyr Tyr Cys Gln GIin Gly Asn Thr Leu Pro Tyr Thr Phe Cly

85 g0 95
CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488
Gin Gly Thr Lys Val Glu Ile Lys
100 105

GCTTCCTCAG TTGGATCC 506

SEQ. ID NO : 586
SEQUENCE LENGTH : 438
SEQUENCE TYPE : Nucleic acid

STRANDNESS : Double
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MOLECULE TYPE : Synthetic DNA
ORIGINAL SOURCE
ORGANISM : Mouse and Human
IMADIATE SOURCE
CLONE : pUC-RVh-PMIf-4
FEATURE : gene, excluding introns, coding for H chain V region
version (f) of :seshaped human PM-1 antibody to human IL-6R
amino acid -20—-1: leader
amino acid 1 —30: FRI1
amino acid 31—36: CDR1
amino acid 37-—50: FR2
amino acid 51— 66: CDR2
amino acid 67— 98 : FR3
amino acid 99— 108:CDR3
amino acid 109— 119:FR4
nucleotide 1 — 6 : Hind III site
nucleotide 432—438: Bam HI site
SEQUENCE
AAGCTTCCAC C ATC GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr
-15 -10
GCT ACA GGT GTC CAC TCC CAG GTC CAA CTGC CAGC GAG AGC GGT CCA GGT 98
Ala Thr Gly Val His Ser Gln Val Gin Leuv Gln Glu Ser Gly Pro Gly

-9 l 5 1Q
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11092 &z & 16) e ti3ABE cEYAOB €86 AcC CTG AGC CTG ACC TGC ACC GTG TCT GGC 146

Leu Val Arg Pro Ser Gln Thr Leu Ser Leu Thr Cys Thr Val Ser Gly

15 20 25
TAC TCA ATT ACC AGC GAT CAT GCC TGG AGC TGG GTT CGC CAG CCA CCT 194
Tyr Ser Ile Thr Ser Asp His Ala Trp Ser Trp Val Arg Gln Pro Pro
30 35 40
GGA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242
Gly Arg Gly Leu Glu Trp Ile Gly Tyr Ile Ser Tyr Ser Gly Ile Thr
45 50 55
ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA ATG CTG AGA GAC ACC 290
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr
60 65 70
AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338
Ser Lys Asn Gln Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp
75 80 85 90
ACC GCG GTT TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met
95 100 105
GAC TAC TGG GGT CAA GGC AGC CTC GTC ACA GTC TCC TCA G GTGAGTGGAT 436
Asp Tyr Trp Gly Gln Gly Ser Leu Val Thr Val Ser Ser

110 115

cc 438

SEQ. ID NO : 57
SEQUENCE LENGTH : 402
SEQUENCE TYPE : Nucleic acid

STRANDNESS : Double



10%&z& ()-u&9 '10%&z& ()-u&pT44 19 '10%&z& ()-u&9 '10%z&z& ()-u&9
10%2&z& ()-u&9 '10%&z& ()-u&9 '10%&z& ()-u&9 '10@&&Z&T()-u&9
10%&&2&'()-u&pT84 19 '10%&&2&'()-u&9 '10%&&2&'() u&9 ' 10%&z& ()-u&9
10%&z& ()-u&9 "10%&z& ()-u&9 '10%&z& ( Tﬁg 10% &z & () - u&Vv6pT84 19
10% &z & () - u&q>f <OXAY &9 10°/<z&z&' ()- u&9 /<z&z&' ()-u& ?84 19
10%2&z& ()-u&9 '10%&z& ()-u&9 10(%2&2&'() u&9 10‘%2&2&' }&Sgﬁ ﬂﬂ
10%&z& ()-u&9 '10%&z& ()-u& ?84 19 '10%&z& ( ) u&9 ' 10 (? 3&9
10%&z& ()-u&9 '10%&z& ()-u&9 '10%&z& ()-u&9 ' 10%&z& ()-u& 7?84 19
10% &z &T6H)oued9 @ 10%@&z& ()-u&9 ' 10%2&z& ()-u&9 '10%&z& ()-u&9
MOLECULE TYPE : Synthetic DNA
ORIGINAL SOURCE
ORGANISM : Mouse and Human
IMADIATE SOURCE
CLONE : pUC-RV!-PMIa
FEATURE : gene, excluding introns, coding for L chain V region
version (a) of reshaped human PM-1 antibody to human IL-6R
amino acid -1 ---19:]lezder
amino acid 1 —23: FRI
amino acid 24— 34 : CDRI
amino acid 35—49: FR2
amino acid 50—56: CDR2
amino acid 57— 88 : FR3
amino acid 89-—97: CDR3
amino acid 88— 107:FR4
nucleotide 1 — 6 : Hind III site
nucleotide 397—402: Bam HI site
SEQUENCE
AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50
Met Gly Trp Ser Cys Ile Ile Leu Phe Lew Val Ala Thr
-15 -10
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98
Ala Thr Gly Val His Ser Asp lle Gln Met Thr Gln Ser Pro Ser Ser

-9 1 5 10



'10%&z8& ()-u&9 ' 10%&8z& ()-u& R2_?84 19 '10%&z& ()-u&9 ' 10% &z & ()-u&9
'10% &z & () - u&q>f <WXAW & 784 19 9 ' 10%&z& ()-u&9 ' 10%&z& () - u&9
'10%&z& ()-u&9 ' 10%&z& ()-u&9 '10%&z& ()-u&9 ' 10% &z& ()-u&"& .26 784 19
9 '10%&8z& ()-u&9 '10%&z& ()-u&9 ' 10% &z & (?-u&9 '10% &z & () - u&9

'10%&8z& ()-u&9 ' 10%&z& ()-u&6: ; <=Q_?784 1911N6%m&z& ()- Tfﬁgﬁ;fW &9
'10%&z& ()-u&9 ' 10%&z& () - u&=@\BCDGHo(B4 19 ' 10%&z& () - U&-

'10%&z& ()-u&9 ' 10%&8&z& ()-u&9 ' 10%&z& ()-u&9 ' 10%&z& () - u&9

'10%&z8& ()-u&9 ' 10%&z& () - u&H JKNOPQT84 19 ' 10%&z& () - u&9

' 10%2 &z &' otk - M&O 6000 &Z’E GET &9 AckOBERAGC (ATCUREL TGT AGA GCC AGC 146

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
15 20 25
CAG GAC ATC AGC AGT TAC CTG AAT TGG TAC CAG CAG AAG CCA GGA AAG 194
Gln Asp Ile Ser Ser Tyr Leu Asn Trp Tyr Gln Gin Lys Pro Gly Lys
30 35 40
GCT CCA AAG CTG CTG ATC TAC TAC ACC TCC AGA CTG CAC TCT GGT GTG 242

Gly Val

[<e]
o«
-

Ala Pro Lys Leu Leu Ile Tyr Tyr Thr Ser Arg Leu His

45 50 55
CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290
Pro Ser Arg Phe Ser Gly Ser Gty Ser Gly Thr Asp Phe Thr Phe Thr

60 65 70
ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAG 338
Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln
75 80 85 90
GGT AAC ACG CTT CCA TAC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC 386
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
95 100 105

AAA C GTGAGTGGAT CC 402

Lys '

SEQ. ID NO : 58

SEQUENCE LENGTH : 36

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA



10%28z& ()-u&9 ' 10%&z& ()-u&9 ' 10% &z& () - UGQRSTXV6PT84 19

10%28z& ()-u&q>f <¥XA% &9 ' 10%2&8z& ()-u&9 ' 10%&z& ()-u&X\ dhl p_?84 19
10%28z& ()-u&9 ' 10%&z& ()-u&9 ' 109%&z& ()-u&9 ' 10%&z& () - u&9

10%28z& ()-u&9 ' 10%&z& ()-u&tgK/ 4 9 ' 10%&z& ()-u& 9 ' 10%&z& () - u&9
10%8z& ()-u&9 ' 10%&z& ()-u&9 ' 10%&z& () &9 ' 10% &z & ()- u&9

109282 & ()- U&BGK/ 4 9g>f <OXA% &9 ' 109%&z& () - u&9 ' 10% &2'SEP- 2882

10%28z& ()-u&dD/ 4 9g>f <9 ' 10%2&z& ()-u&9 ' 10%&z& ()-u&9 ' 10%&z& ()- u&9
10%28z& ()-u&9 ' 10%&z& ()-u&9 ' 10% &z& ()-u8kOB4 9 ' 10%&z& () - u&9
10%2 &z &gEQuEwng® ' 10%2&z& ()-u&9 '10%&z&' () - u&u9

TAAGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 36

SEQ. ID NO : 59

SEQUENCE LENGTH : 32

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic LNA
SEQUENCE

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32

SEQ. 1D NO : 60

SEQUENCE LENGTH : 30

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

AATGGATCCA CTCACGTTTG ATTTCCACCT 30

SEQ. ID NO : &1

SEQUENCE LENGTH : 33

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA



109%28z8&' ()-u&9 ' 10%28&z& ()-u&9 ' 10%&z& ()- U&Y>f <UXA% & 9

10%28z8& ()-u& 9 ' 10%8&8z& ()-u&9 ' 10%&z& ()-u&9 ' 10%&z& () - u&oOB3>f <¥X9
1092828 ()-u&9 ' 10%8&z& ()-u89 ' 10%&z& ()-u&9 ' 10%8z& ()- u&(9

1092878 () - u&(9 ' 10%8z& ()-U&(9 ' 10%82& () Ut X<>f <9 ' 9

10% &z& ()-u&9 ' 109%2&z& ()-u&9 ' 10%&z& ()~ ti&d ~ 10928z & () - ﬂ‘i&&" 2002
1092828 ()-u&9 ' 109%2&z& ()-u&9 ' 10%&z& () - u& tX<>f <IX9G>T % &9
10%82& ()-u&9 ' 109%8&2& ()-u&9 ' 10%&2& ()-uBKOB>F <UX9 ' 10%&z& () - u&X9
109%28z8&' ()-u&9 ' 10%8&z& ()-u&9 ' 10%&z& ()-u&9 ' 10%&z& () - u&(9

SEQUENCE

CATGCCTGGA GCTGGGTTCG CCAGCCACCT GGA 33

SEQ. ID ND : 62

SEQUENCE LENGTH : 33

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 33

SEQ. ID NO : 63

SEQUENCE LENGTH : 30

SEQUENCE TYPE : Nucleic acld
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 30 '

SEQ. ID NO : 64

SEQUENCE LENGTH : 30
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA



1092828 ()-U&(9 ' 10%82& ()- Ut X<>f <UX9 ' 9 ' 10%282& ()-u& 9
1092 &z & 8-u&'(9 ' 109282¢& () - u&9 ' 109%282& ()-u&9 ' 10%28z8& () - u&9

10% 828 ()-UBD ' 10%&2& () - UGS X<>T <UXg>F | <UXA% 89 ' 10%&2&: () - U89
109828 ()-u89 ' 10%8z& ()-u&XYZ[ cp| [: Xq * " 10%& ()- @9l3 iﬂ'ﬁgﬁnﬁ@&

9' 109k&8& ()-10&10&10& 9L4 109&& ()-L9 ' ;Oti/%%g%j -@l),l&-| 2[5 &2 () -
T"109& ()- @ "109K&& ()-@ "109%& ()-@B " - | |
4 1ocy&'(%)-@@y}| [ NAAXLO#10#10# 52 10%#& ()- 952 10%&& ()- s/ 10%Tk&TE () -
9s! 109K&& ()- 9s! 10% & ()- #$U& el - 4 &10‘V&&&&'18())/-$ &;?;/&&&& O-%
&10YR&8& SENEENORL0YREEE' ()-$ 99 10%8&&&' ()- 9, 8888 () - |

9Y' 10%&&9()-' x4, -.120084 8109888 ()-$ &L0YREE&' ()-$ &LOYREES' ()-$

YREEE CAY € BI TEE D IRIBEA (01056 HFOMRIES () - $ &10YR&&E' () - $234589: pT3
gigw&&&&' (@f-$ 8&10Y8888! %%T-$ 8109%888& () -$ &10VEE& ()-$ &L0VRER&L (- $

SEQ. ID NO : 65

SEQUENCE LENGTH : 66
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE
ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 50
CTGGTACCAG CAGAAG 66

SEQ. ID NO : 66

SEQUENCE LENGTH : 15
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GCTGGCTCTA CAGGT 15

SEQ. ID NO : 87

SEQUENCE LENGTH : 48
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear



&L0YRE&&E ()-$ &LO0YR&&E&' ()-$:; ?2CGN. pT34 &L0YREEL' ()-$ &LOYR&EL&' ()-$
8109R&&&' ()-$qnR;, i ? r! &GKOSW 2?34 &10% &109R&&E&' () -$ &10YR&E&L' () -$
&10YR&&& ()-$ &L0YR&R&E ()-$ &LO0YR&R&E ()-$ &10YR&&& ()-$_cgkosw ?34 &10%
8109R&&E&' ()-$ &10YRE&&E ()-$ &LOYR&ERE ()-$ &1q?{«§4&&&' ()-$ &10%R&&&' ()-$
&10YR&&&E () - $W{ ML_?34 &10%&&&& ()-$1gnR, i™? FP& &109&&8RE SEP$2002
&10YR&&&E () -$_734 &10% &10YR&E&&&' ()-$ &LOYRE&E&' ()-$ &LOYR&E&&L' ()-$
&10%R&&&' ()-$ &LOYRE’&E ()-$ &LOYR&&& ()-$_?34 &10%

MOLECULE TYPE : Synthetic DNA

SEQUENCE

AAGCTGCTGA TCTACCTTCC ATCCACCCTG GAATCTGGTG TGCCAAGC 48

SEQ. ID NO : 68

SEQUENCE LENGTH : 15

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOCY : Linear

MOLLCULE TYPE : Synthetic DNA
SEQUENCE

GTAGATCAGC AGCTT 15

SEQ. ID NO : 69

SEQUENCE LENGTH : 48

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48

SEQ. ID NO : 70

SEQUENCE LENGTH : 15
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear



&109&R&&&' ()
&10%&&&& ()
&109%R&&&' ()
&109&R&&&' ()

A H B

810%R&&& ()-$ &10YR&&& ()-$ &10YRE&& ()-$ &10YRE&& ()-$
234 &10% &10%B88&' ()-$ &L0YB8&&' ()-$ &L0YR&&& ()-$

T&I0YREEE () -$ &IOYREEE ()-$rV: 734 & &IOYREEE ()-$
&10%&&&& () -$0qnR. i ? r! & 084 &10%R&&& ()-$

i
&LOYREZE ()-$ &L0YR&SEE ()-$r &L0YREEE ()-$ &10%ERE ()-$ &1d% 8E0Y~ $pT84
8&10%8&8& () -$ &L0YBRE&&' ()-$ &L0YBRE&&' ()-$ &L0YBRE&&' ()-$ &L0YBRE&&' ()-$
81098888 ()-$ &10%B&&& () - $nN. pT84 &10UBREE&' ()-$ &L0YBREEE ()-$

MOLECULE TYPE :

SEQUENCE

CTGGCAGTAG GTAGC

SEQ. ID NO : 71

SEQUENCE LENGTH : 414

SEQUENCE TYPE :

STRANDNESS : Double

TOPOLOGY . Linear

MOLECULE TYPE :

ORIGINAL SOURCE

Synthetic DNA

15

Nucleic acid

Synthetic DNA

ORGANISM : Mouse and Human

IMADTATE SOURCE

CLONE : pUC-RV1-1220a

FEATURE : gene, excluding introns, coding for L chain V region version

(a) of reshaped human AUK12-20 antibody to human IL-6R

amino acid -19—~-1:1leader

amino acid 1 —23:
amino acid 24— 38
amino acid 39-—53:
amino acid 54-—60;
amino acid 61-—92
amino acid 93-101:
amino acid 102~ 111:
nucleotide 1 — 6

nucleotide 408 —414:

FR1

: CDR1

FR2

CDR2

: FR3

CDR3

FR4

: Hind III site

Bam HI site



&10%8&&& () - $qnR

SEQUENCE
AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA

GCT

Ala

AAG

Lys

AAG

Lys

GAA

TTC
Phe
75

TAC

Tyr

ACA

Thr

AG1

Ser

CCA

Pro

TCT
Ser

60
ACC

Thr

TGC

Cys

GGT

Gly

GCC

Ala

GTT

Val

GGA
Gly

45
GGT

Gly

TTC

Phe

CAG

i ? r!1& 784 &10% &10YR&&E ()-$ &LOYRE&E ()-$
&10%8&&& () -$ &10YBRE&&' ()-$ &L0YRE&&' ()-$ &L0VR&&&' ()-$ 284 &10%
81098888 ()-$ &10YBE&& ()-$ &L0YBE&&' ()-$ &10YBE&& ()-$ &LOYBREE&' ()-$
81098888 () - $#ML_284 &10%B&&S& () - $1gnR

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr

GTC

Val

AGT
Ser

30
AAG

Lys

GTG

Val

ACC

Thr

CAC

His

CAC

His

GTC
Val

15
ACA

Thr

GCT

Ala

CCA

Pro

ATC

Ile

AGT
Ser

95

-15

TCC GAC ATC

Ser
-1
GGT

Gly

TCT

Ser

CCA

Pro

AGC

Ser

AGC
Ser

80
AGG

Arg

Asp
1
GAC

Asp

GGC

Gly

AAG

Lys

AGA
Arg

65
AGC

Ser

GAG

Ile

AGA

Arg

TAT

Tyr

CTG
Leu

50
TTC

Phe

CTC

Leu

AAC

Asn

CAG

Gln

GTG

Val

AGT
Ser

35
CTG

Leu

AGC

Ser

CAG

CCA

Pro

ATG

Met

Thr
20
TAT

Tyr

ATC

Ile

GGT

Gly

CCA

Pro

TAC
Tyr

100

i? rl& &L0UR&&E ()-$
8&10YR&8& () - $#' +/37; 284 &10% &10%R&&&' () - $ 1RB0YR&8&' ()-$ &L0
&10%BE&EEL ()-$ &LOYREEEL ()-$ &LOYRLLL ()-$: 2CCGKOS 784 &10% k20
&10%&&&&' ()-$ &10%&&&&' ()-$

ACC

Thr

ATC

Ile

ATG

Met

TAC

Tyr

AGC

Ser

GAG
Glu

85
ACG

Thr

CAG

Gln

CAC

His

CTT

Leu

GGT
Cly

70
GAC

Asp

TTC

Phe

-10

AGC

Ser

TGT

Cys

TGG

Trp

GCA
Ala

55
AGC

Ser

ATC

Ile

GGC

Gly

CCA

Pro

AGA

Arg

TAC
Tyr

40
TCC

Ser

GGT

Gly

GCT

Ala

CAA

Gln

AGC

Ser

GCC

Ala

CAG

Gln

AAC

Asn

ACC

Thr

ACC

Thr

GGG
Gly

105

AGC
Ser
10

AGC

CAG

Gln

CTG

Leu

GAC

Asp

TAC
Tyr

90
ACC

Thr

Shea 3
50
98
146
194
242
290

338

386



&L0YREEEL ()-$ &LOYRELL ()-$ &LOYRELEL ()-$SW 784 &10% &10YRELE ()-$
&109B8&E&E ()-$ &10YBEEE ()-$ &10YBEEE ()-$ &10YBEEE ()-$
&10%8&&& ()-$ abcgrV6_?84 &10YRE&&E ()-$ &LOYERE&E ()-$ &L0%E&&E' ()-$0gnR
i 2 r!&ghij knoppT84 &10%R&E& ()-$ &LOVREEE ()-3- &10988&8& ()-$ &10YB8&&E ()-$
&10%R&&&' ()-$ &10YR&&&' ()-$ &10%&&&&' () - $pqt WlxypT84 &1owmg)
8100&8E8EE () -5 &I0VREEE ()-$ &10VESEE ()-$ &10&&&& ()-$ &hevakBell- ¢
810988&& () - Syz~nN. pT84 &10%R&&&' ()-$ &10YR&&&' ()-$ &10YR&&&' ()-$qnR;, i ?
rl & 284

AAG GTG GAA ATC AAA CGTGAGTGGA TCC 414

Lys Val Glu Ile Lys

110

SEQ. ID NO : 72

SEQUENCE LENGTH : 45

SEQUENCE TYPE : Nucleic acld
STRANDNESS : Sinegle

TC"2aLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 45

SEG. ID NO : 73

SEQUENCE LENGTH : 27

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

AGTGAATGAA TAACCGCTAG CTTTACA 27

SEQ. ID NO : 74

SEQUENCE LENGTH : 69
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear



810% &10%B88&' ()-$ &L0YBRE8&' ()-$ &L0YBRE&& ()-$ &LOYBRE&& ()-$ &LOYREE& ()-$
810%888& () -$_?784 &10% &L0YB&8&' ()-$ &LOYBRS&&' ()-$ &LOYBR&&& ()-$

&10%888& ()-$ &L0YR&&&' ()-$ &LOYR&&&' ()-$ML_?84 &10%&&&& ()-$1qnR 2?2 r!&
&10%RELE ()-$ &L0YRELEL ()-$_?784 &10% &109R&&&' ()-$ &L0YR&&&' ()-$

810%888& () -$ &L0YR&&& ()-$ &L0YRS&& ()-$ &IOVRI&E ()-$_?84 &10%

81098888 () -$ 8109888&' ()-$ 81098888 ()-$ &10%8&8&' ()-$ GIDUGHES ) - $
&10%R&&E ()-$_2784 &10% &109R&&&' ()-$

MOLECULE TYPE : Synthetic DNA

SEQUENCE
GAGTGGGTGG GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50
GAAGTTCAAG GGCAGGGTT 69

SEQ. ID NO : 75

SEQUENCE LENGTH : 15

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

T0POLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

ATAGCCCACC CACTC 15

SEQ. ID NO : 78

SEQUENCE LENGTH : 36

SEQUENCE TYPE : Nuclieic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGGGGTAACC GCTTTGCTTA CTGGGGACAG GGTACC 36

SEQ. ID NO : 77
SEQUENCE LENGTH : 38
SEQUENCE TYPE : Nucleic acid

STRANDNESS : Single



810%R&&& ()-$ &10YRE&& ()-$ &10YRE&& ()-$ &10YRI&& ()-$

&10%R&&&E () - $rR6_?84 &10IR&&&' ()-$ &L0UR&&& ()-$ &L0YR&&& ()-$0gnR,  i? r!&
PT84 &L0YRE&E ()-$ &LOYREEE ()-$ &LOYRE&E ()-$- &LOYREEE ()-$ &LOYRE&E ()-$
810%888& ()-$ &L0YBRE&E () - $pT84 &LOYBREEE ()-$ &LOYBEEE ()-$ &LOYBREEE () - $-
&10YBE&EE ()-$ &L0YBEEE ()-$ &LOYBELE ()-$ KNPBREKE ”ﬁé‘?&%ﬁz

81098888 ()-$ &10YB&&&' ()-$ &L0%E&&&' ()-$qnR. i 2 r!&&*. 26> #7844 &10%
&10%&&&&' ()-$ &10%&&&&' ()-$

TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA
SEQUENCE

AGCAAAGCGG TTACCCCCTC TGGCGCAGTA GTAGAC 36

SEQ. ID NO : 78

SEQUENCE LENGTH : 30

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

CAAGGTTACC ATGACCGTGG ACACCTCTAC 30

SEQ. ID NO : 79

SEQUENCE LENGTH : 30

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

CACGGTCATG GTAACCTTGC CCTTGAACTT 30

SEQ. ID NO : 80
SEQUENCE LENGTH : 30
SEQUENCE TYPE : Nucleic acid

STRANDNESS : Single



810YR&E& ()-$ &L0YREE&E ()-$ &10YR&&& ()-$ &10YR&&L' () - $>BFINRV_?84 &10%
810YR&&& ()-$ &IO0YR&E&' ()-$ &L0YRE&E ()-$ &I0YR&I& ()-$ &IO0YRE&&' ()-$
8109R&&&E () -$VZA_cML_?84 &I0%R&SE&' ()-$1gnR, 1?2 r! & &10%R&E&' ()-$
8109R&&& () - $cgkosw{ 284 &10% &10YRE&&' ()-$ &L0YRE&E ()-$ &I0YR&E& ()-$
810YR&&& ()-$ &LOYREEL' ()-$ &LOYRE&E () - ${ 28349 &10% &10YRE&&' () - $
8109RE&&E ()-$ &LOYR&EL' ()-$ &LOYRERE ()-$ &LO0YREEL ()-$ &qog«egzgﬁ' g $-784
810% &109%R&&E&' () -$ &I0YR&ERE ()-$ &10YR&EL' ()-$ &IO0YRE’SE () -

TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGGCTCGAAT GGATTGGCTA TATTGATCCT 30

SEQ. ID NO : 81

SEQUENCE LENGTH : 30

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

AGGATCAATA TAGCCAATCC ATTCGAGCCC 30

SEQ. ID NO : 82

SEQUENCE LENGTH : 186

SEQUENCE TYPE : Nucleic acid

STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA '
SEQUENCE

GTAAAACGAG GCCAGT 16

SEQ. ID ND : 83
SEQUENCE LENGTH : 17
SEQUENCE TYPE : Nucleic acid

STRANDNESS : Single



R8&&' () - YRE&L () - $NR6_?84 &10YKEEE ()-$ &1OYBLE ()-$ ..
ﬁgg&&&&' Eg-ﬁqﬁ‘%f/ i ? r!(z&pT84 &10%R&E&' () -$ &10%8E&& () - $ ilg;/%og;&& () (5$_ s
G10ES ()3 GI0WARY. ()-9 C10VBSEE ()5 BIOVEARE ()« S0084 E10VEASA. ()
ﬁgg&&&&' Eg-gnﬁ.lgow &18())/&&&&' ()-$ &10%R&&&~ (130%- glowg&gfo& G)& -$gnR; _$| ?
r'& 7?34 &10% &10YR&&EE' ()-$ &1 0YR&&E' ()-$ &10YR&&E () - 8'&5 é%P 2002
210YRERE ()-$ 8109&&8& ()-$ 234 &10%

TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA
SEQUENCE

AACAGCTATG ACCATGA 17

SEQ. ID NO : 84
SEQUENCE LENGTH : 433
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Double
TOPOLOGY : Linear
MOLECULE TYPE : Synthetic DNA
ORIGINAL SOURCE
ORGANISM : Mouse and Human
IMADIATE SOURCE
CLONE : pUC-RVh-12200
FEATURE : gene, excluding intron, coding for H chain V region version
(b) of reshaped human AUK12-20 antibody to human IL-BR
amino acid -19— -1:1eader
amino acid 1 —30: FRI
amino acid 31~ 35: CDRI
amino acid 36— 49 FR2
amino acid 50— 66: CDR?
amino acid 67— 98: FR3
amino acid 99— 105:CDR3
amino acid 106— 116:FR4
nucleotide | — 6 : Hind II] site

nucleotide 427-433: Bam HI site



810%888& ()-$ &L0YBREE& ()-$ &L0YREE& ()-$ &LOYBRE&& ()-$ &LOYRE&& ()-$
&10%R&E&EE ()-$SML_?34 &I09R&&&' ()-$1gnR, 1?2 r!& &IOYR&&& ()-$
&10%88&& ()-$_2734 &10% &L0YR&&&' ()-$ &L0YR&&&' ()-$ &LOYRE’&' ()-$
810%8888 () -$ &10YBE8& ()-$ &L0YBRE&& ()-$ $(, 04 234 &10% &10YREE& () - $
810%R&&& ()-$ &10%R&&& ()-$ &10%R&&& ()-$ &A0FIRE () - $
81098888 () - $48<AB_?34 &10% &10%B&&&' ()-$ &10%R&&& ()-$ &10%&%&(3)?‘5 200
8&109R&E&EE ()-$ &L0VREEE ()-$ &L0YRE&EE () - $BCDEFG V: &109%B&&&' ()
81098888 ()-$ &10%RE&& ()-$

SEQUENCE

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTG CTC GCC 51
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala
-15 -10
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99
Val Ala Pro Gly Ala His Ser GIn Val GIn Leu Val Gln Ser Gly Ala
-5 -1 1 5
GAA GTG AAG AAA CCC GCT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lvs Ala Ser
10 15 20 25
GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 198
Gly Tyr Ser Phe Thr Ser Tyr Tyr Ile His Trp Val Arg Gln Ala Pro
30 35 40
GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243
Gly Gln Gly Leuv Glu Trp Val Gly Tyr Ile Asp Pro Phe Asn Gly Gly
45 50 55
ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp
60 65 70
ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leuv Ser Ser Leu Arg Ser Glu
75 80 85
GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr

90 95 100 105



&10%R&&E ()-$0gnR i ? r! &GIKLMNRSOCBOYREES &10YR&&E ()-$ &L0YRE&E ()-$
&10%RE&EEL ()-$ &LOYREEL ()-$r &LOYREEEL ()-$ &LOYRELEL ()-$
&10%8&8&' () - SSTWVZ[ \ pT3098888 &10YBEE& () -$ &LOYBE&& ()-$ &L0YBE&& ()-$
&10%R&&&' ()-$ &L0YR’& ()-$ &L0YR&&& ()-$ &LOYRE’SE ()-$\{] ei nN. pT30%&
&109REEE ()-$ &LOVREEE ()-$ &10YR&EE ()-$qnR32 T2 r! & nj 5}§EBO§M2&10%-
8&10%8&8& () -$ &L0YBRE&& ()-$ &L0YBRE&&' ()-$ &L0YBRE&&' ()-$ &L0VRE&& ()-$
&10%88&&' ()-$_C30%& &10% &L0YR&&&' ()-$ &L0YR&&& ()-$ &LOYR&&& ()-$
81098888 () - $

TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser

110 115

SEQ. ID NO : 85
SEQUENCE LENGTH : 433
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Double
TOPOLOGY . Linear
MOLECULE TYPE : Synthetic DNA
ORIGINAL SOURCE
ORGANISM : Mouse and Human
IMADIATE SOURCE
CLONE : pUC-RVh-1220d
FEATURE : gene, excluding intron, coding for H chain V region version
(d) of reshaped human antibody AUK12-20 to human IL-6R
amino acid -19—-1:]leader
amino acid 1 —30: FRI
amino acid 31-—35: CDRI
amino acid 36—49: FR2
amino acid 50—66: CDR2
amino acid 67—98: FR3
amino acid 99— 105:CDR3
amino acid 106— 116:FR4
nucleotide 1 — 6 : Hind I1l site

nucleotide 427— 433: Bam HI site



UB88& ()-$ &LOYBR&&& () - $R6_C30%& &10%B&&& ()-$qnR i 2 r!& &LOYR&&& ()-$
gigé&&&&' 8@_?30%& & &(12)%&&&&' ()-$ &L0%RILE ()-$ &10%BEEL ()-$
S10%EREL! () -$ &I0%RE&! () -$ &I0ERLL ()-$_?30%& & &10%RRL ()-$ " s0v
S10%ELRE ()-$ E109RERE! ()-$ &I0VEREX! () -$ EL0VRELK! ()-$ &109RELE ().'$—'$
& &10YR&&&' ()-$ &L0YR&&&' ()-$ &LOYR&’&' () -$1 RLOYRI’SE ”'iﬁﬁ@ﬁ@”{o

&10YR&&& () -$rV: _?309%& &10YR&&E ()-$ &LO0YR&E&E () -$ &10Y&R&
r! & O30%&
SEQUENCE
AAGCTTGCCG CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CTC CTC GCC 51
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala
-15 -10
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99
Val Ala Pro Gly Ala His Ser Gln Val Gln Lev Val GIn Ser Gly Ala
-5 -1 1 5

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147

-t
[

Cys Lys Ala Ser

2]
@
=

Glu Val Lys Lys Pr: Gly Ala Ser Val Lys Val

10 15 20 ' 25
GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC cCA 195
Gly Tyr Ser Phe Thr Ser Tyr Tyr Ile His Trp Val Arg Gln Ala Pro

30 35 40
GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243
Gly Gln Gly Lev Glu Trp Ile Gly Tyr 1lle Asp Pro Phe Asn Gly Gly
45 50 55
ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291
Thr Ser Tyr Asn GIn Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp
60 65 70
ACC TCT ACA AAC ACC GCC TAC ATG GAA CTC TCC AGC CTG CGC TCC GAG 339 :
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Lev Arg Ser Glu
75 80 85

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr

90 95 100 105



810%B88& ()-$ &L0YBRE8& ()-$ &LOYBRE&& ()-$ &LOYBR&&&' ()-$r &LOYREE& ()-$
&10YEEEE ()-$ &LOVEEEE () - $t X<0%& & &10YR&&&' ()-$ &10YR&&&' ()-$
&10%&&&&' () -$ &10%&&&&' ()-$ &10%&&&&' ()-$ &10YR&& () - $
810%88&& () - SNR6t X<0%& &10%BR&&&' ()-$ &10%BRE&E' ()-$ &10%B&&& ()-$qnR, i ?
rl &t X<0%& &10YR&&&' ()-$ &LOYR&&&' ()-$ &LOVRIEE™ () -$ &10% 'Q'fl]UZ
810YB&E&EE ()-$ &LOVRLEE ()-$ &LOVREEE ()-$ t XBOY&K 81098888 ?)5-
810%888& () -$ &10YBE&& ()-$ &L0YBE&& ()-$ &LOYBEE& ()-$ &LOVBREE& ()-$
81098888 () - $

TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

110 115

SEQ. ID NO : 86

SEQUENCE LENGTH : 90
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TCPOLSAY : linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE
GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 50
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 50

SEQ. ID NO : 87

SEQUENCE LENGTH : 90
SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single
TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA '

SEQUENCE
CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 50
GGCCTCAGTG AAGGTTTCCT GCAAGGCTTC TGGATACTCA 90

SEQ. ID NO : 88
SEQUENCE LENGTH : 90

SEQUENCE TYPE : Nucleic acid



f ghi SRE8+8094.0&10&10&' 410%&R&' ()-s$ &I0YR&&&E ()-$-qnR, i ? r!& q|[: 80%0&
SO&10%& ()- 4s9&10%& ()- &sS9&LOY& ()- 1 s9&10%n & ()- ! 10%E&& ()-F
' 10%E&& ()-:|{Z980%40& ~. 10%E&& ()-S . 10%A | #A & ()-S ! +$10%& () -
981096 & () - S9&100& ()- S9&L0%" & ()- _VVBO&&109R84 (‘)2 'GP O &
109@8& ()-' -109R&& ()-10"10"10" ~'.
1096 & () -S_2vV6088109R&& () - " 8109R&& () - " &109R&& () -"&10%R&&! () - " &10%R8&! ()
-"&109R&& () -
$(_?vV608&109R&&' () - " &10YR&&E () - " &109R&&' () - " &10YR&& () -" &10YR&&' () - " &10%R&
& () - " (s1TRARINEREVEOR nEYY P! &&L0MREL () - " &LOYR&& () - " &109R&& () - " 234569: ;
pT8600&1L0YR&&L () - " &10IR&&' () - " &LOYR&&L () - " &10IR&&' () - " &&10UR&L () - " &10YR&&
() -"&10P@88HEY =" Linear
<=@\BCDpT860q&1092&&' () - " &L0YR&&L () - " &10IR&&' () - " &L0YR&&L () - " &109R&&' ()-"&1
092&&' (NOL'EEUIYRIEE (:) §YDBielt ISPF8600( : \
EW p! & &109R8& () -"&10%R&& () -"(&10%R&& () -"INRVZ~b_?8600q8109R&& () - " 41092
88 () - "GRUYREL: () "&1092&&' () - " &109R&& () - " &109R &S ()- bf j nrvz_?860q0&10%2&
& ()-"8&L0%R&L () - " &10YR&& % " 2109288 ()" &10YR_& () - " &109R8&& ()-"z~_?860qq
8109 &&F GO A8 GLT W&E&AMCTC&A EAGRA(T) TARPAGIDER AL TC0CEE R8& ()-"8&10998&& ()-"rR2
2860081092 10%&&
EW p! & %86&"&%& A(‘)‘Gﬁc&iéa/éé&&‘(T/%@fd%%‘& ()-"&10%R8& ()- &10(%2&& ()-"&10
"R&& ()-" ’>860q&10‘VQ&& ()-"&109%R&& ()-"&10WR&& ()-" &10YR&L' () - " &10WR&& () -
8109288 () -" B _?860q810928& () -"

EW p! & cye \é‘& %9910%&&' ()-"pT8600&1L0IR&E' ()-"&10YR&&L ()-" &10YR&&' ()-"&10

YR8 ()2 /2SS ()" 810928& () - " &109R& () - " 00860981028 () -" (8L10%R&& () -
&10ty%9§50(,“05 §APMBRE (3 -"" &109R&&E () - " &10%R&& () - " (&10%R&& () - " V600B60g&10

YR &Y

EW p! 8840%R &S () pi S1QYRAK ()i 736008109284 () - " &109R8& () - " &109R&& () - " &10

98 ()-"&l0%R&& ()- " &l0%28& () -

_?36008HAREE &) 1 "RHQIREE () - " &109R&L () - " &109R&L () -" &109R&L () -" &109R&L (

)-"19% - ?36008109R&&" () - " &1092&& ()-"&l0%R&& ()-"&109R&& ()-" &10928& ()-"&l

09288 (Yorbro@6::r R¢3360q8109R&& () - " 8&109R&& () - " &L09R&& () -"

EW p! & >BFINR ?3600&10%2&& () - "&10928& () - " &100R&& ()- " &109R&& () - " &109R&&
() - " S1O#RELYY TTRYZ" 973 112360QRL0YREL () - " &109R&& () - " &10%R&&! () - " &L0%R&&! ()
-"&10MR&& () - " &109%R&& () -"j nopqQb_?3600&109R&& () - "

EW p! &SSFQURRIE () - " &1092&&' () - " qr uvwxy| pT4600&109R&& () - " &109R&&' () - &10%&&
()-"&109R&& ()-" &109R&& () - " &109R&L () - " &109%R&& () -"|} ~pT860G_LOR&L () -
109R88& ((T)TM@LI?L@(»@E&EQG(A)MWMW&&T"(B& ARNOTPRRA CTACGADARRR' () - " &1LOYRE& () - V6pT
8600&109%2
EW p! &821%@&@@2) T@)“%ﬁ@%&TGI)QCAT%@aEﬁ%%@& ()-" 810928 ()- &10&@&& ()-"&10
9R&& () -"&10%R8& ()-" 81098 ()-" _?8600&L0YRE&! () -" 81098 () -" &109R& () -
&10%&& ()-" &109R&& () -" &109@&L ()-"_?860&109R&& () - " &109R&& () - " &109%R&& (
owg?g%& () yo2109R8& ()-" &109R&& ()-"r R2_?860q810%R&& ()- " &109%@&& ()-"&10
%’2&&

EW I& 2 8109R88 () -"8109R8&L () -"8109R8&L () -"&109R&L ()-"&10
w&g 0 E%E@(‘é%‘?ﬁtg%%e % - &10%8& () - &10%8& () - &10%8& () - &10%8& () -

81092
EWp'iile((ggj/é @?ﬁ? 8%’% (%&fﬁ 90&360q&10%’2&& ()-- 810928& () - &109R8&! ()-"&l

09R88 (IryiRbAIRES (he | £109REL () - " &109REL () - " | " #$pTBEOQELOMREL: () - " &109REE
Y()-" 8100058 () YE10808& () - " 8109088 ()- " &10%&&' ()-"&109R&& ()-"$U& +V6pT8
600810%%&L (0 - O, E\bhp! &&109R&& () - " &109R&& () - " +/ 37;

2C_ 286098109288 ()- T8100R&8&' () -" &109R&& () -" &109R&& () -" &10%R&& () - " &10%R&S&
() - " COHOBW LE? 360 &10PRG& {9 DNEL09R&L' () - " &109R&& () - " &109R&&' () - " &10%R&& (
)-"8109%R8& ()-"[_cgk_?86008109%R8&& ()-"&109%RE&L ()-"&10%REL ()-"&10%REL ()-"&
109288 (ERYERIDIREL () - " kI pt xr R2_?8600&10%R&&! () - " &109R&&' () - " &10WR&&! ()-" q
EW p! &| ?8600&1L0IR&E ()-"&L0IR&E ()-"&LOIR&E ()-"&LOIR&E ()-"&LOIR&E () -
109288 (TLACCOTBOUETASRBI §]¢CtRL0MRREALCLTH BLOYRIRTCNG * 8109288 () S0&109R8K! ()
" &109R&8& () -"Ql_?8608&10%288& ()-"q

EW p! &EHO0QReGA) TETGAA0LERLT () CTEPTBGORATRIERS () - " &109R&& () - " &10YB8& () - " &10%
288 ()-"&109R&& ()-"&109R&& ()-"&109R&& ()-"pT860&109R&E ()- " &109R&& ()-" &1
09288 ()-"&109R&& () -" &10%R&& () - " &10%R&& () - " &10%R&& () - " QLpT860&10%2&8& ()
EW p! &&109R&& () -"(&LOYR&E ()-" _?860&1&109R&E ()-"&LOYR&E ()-"&LOYRE&E ()-"&
109R&& ()-"&L0IR&E ()-"&L0YR&E ()-" ?860&1&109R&E ()-"&LOYR&E ()-"&LOIR&E (
)- " 810988 () - " &109REL () - "&109%R&L ()-"_ 786081810988 ()- " &109%REL ()- " &10%R
88! ()-" 810988 ()-"8109%R&L ()-" 8109%R&L: () -

r R2_?860810%R&& () - " &100R&& () - " &10%R&& () -

1 N1 O AA a NN INLN N A PNAION O O 1 A A PNAIS O T} nnr\n/ﬂnnl 7\ I A NS ™ A 7\ 1 A NS ™ A 7\



10%&& ()- 109%&' ()- 10&8&108&8&108&& Om 10%R&&& ()-3 Om 10%R8E&& () -3
#109R8&& ()- 2m[:vUW40 A s 10%R& ()- s 109%&& ()- S10% & ()- 109%&R&' () -
109%&& ()- "~ 10% & ()-)1{Z9vU40 s8 10% & ()- 610%&R& ()-

010% & ()-! F+$10% , & ()- f& 109&& ()- f&IO0%&R& ()-Z]vU40 , &@0% & & ()-( &&
10%&&' ()--( 910% & ()-( |3m 10% & & () - m-15¥106&810& s8 10%@.%2( BEP=0002 : vuso
L3 10% & & ()-S L! 10% & ()- L! 10%& & ()- L 10%& & ()- L

10% & & ()-" L 10% & ()- WU40 10%R&8&' ()-- s 10%R&' ()-ms 10%& ()-m
10%&& ()-210°& 10°& 10°& @&, /10% & & ()-Q|[:vU40 y)#109%8&' ()-°

y) #1094 &5K0.- YDYWO#100h & () - |  109%&R& ()-° f 109%R& ()-mf

10938 ()-m./OFm-vU40 ' 10%8%8& ()- 9 10%8S& ()-m 9 10%8¥%8& ()-m,Y
10%8%88 §HQUENORABNETING: 294099 () - TR\ #| [: vU40 23&10%&' ()- F38&10% & () -
J3&10%&' ()- r3&109@?& ()- i3&10%66& ()- d3&10%41& ()-#Q obU40

&10% & &SEQUEROBABROSYBIOBYUS #8HOYBYBE () - 010%B¥S& ()-s 01098 !S& ()-s .

., 1098%8&' () -kOB40L9' 10% & & ()- . L9 10% & & ()- .L9 10% & & () -

. L9 10% STRANDYESS :0Stm@de & & ()- . L9 10% & & ()- . Y'10% & & () -

t X<40L9'L9' 10% & & ()- .'L9' 10% & & ()- .'L9' 10% & & ()- .'L9 10% & & () -
' L9 1097 RP0R06Y -: Limeefoos & & ()- L9 10% & & ()- . grxXF t (AwZ!

[ | 1 0 . 1 - 1 1 0 . 1 - 1 0 . 1 - 1 0 . 1 - 1 /'\
L9' 109% & & () b LO' 100 & & ()~ 19" 10% & & ()~ .L9'10% & & ()- . # cC'xF

SEQUENCE
ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACEGCTTTG'CTTACTGGGG 50
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94

SEQ. ID NO : 92

SEQUENCE LENGTH : 15

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GATAAGCTTG CCGCC 15

SEQ. ID NO : 93 '
SEQUENCE LENGTH : 15

SEQUENCE TYPE : Nucleic acid

STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA

SEQUENCE

GTCGGATCCA CTCAC 15



o %& & ()- .19'10% & & ()- .L9' 10% & & ()- . L9 10% & & () -
t(LgAWfO%IéLg&'l?)o .(Lg')lo%&: & ()- '+ 3 <@C'xF t(AnZ! 'L9' 10% & & () -
.L9'10% & & ()- .L9' 10% & & ()- .L9' 10% & & ()- .L9 10%&.&(y(2&-&| _
.L9'10% & & ()- . @PQRUGC'XF t(AwZ! ' L9' 10% & & () - OL9 10% 0)
.L9'10% & & ()- L9 10% & & ()- .L9' 10% & & (¥--. LY’ 10/0&%1‘%%&?%02_
CUWKYr V: gCMxF t (AWZ! ' L9 10% & & ()- . L9’ 10% & & () 1%

L 9g7xF  t(AwZ! 'Y cgkos_?AxXF  t(AwZ! ' LY’ 10% & & () - .59 10% & & () - -
L9 10% & & ()- .19 10% & & ()- .L9' 10% & & () - L9 10/"&'.&(?{ .s{l¢c
t(AwZ! ' LSBQ109B &0&: (94 . LO' 10% & & ()- . L9’ 10% & & () - .59 _1ol/o&.&()A;(F
L9 10% & & % L9 10% & & ()- .V:L9' 10% & & ()- I.L9 10@0&.&(?- .q
t(AWZ' ' 1SEQY /GF&L&NQI)IL AT 10% & & ()- tho%&&() L9010A5I&&()-

.-L9' 10% & & 3 L9' 10% & & ()- . L9 10%&.&() L? 10/?&&()

L9 10% &?B&Uﬁé B THRE rody®kedr (3¢id. pT80O% & & ()-L9' 10% & & () -

- L9 10% & & ()- .L9'10% & & ()- . L9' 10% & & () - |
' nglé&mﬁéﬁ‘?%’?“%g"’fe%% & ()- .rR2pT80% & &L9' 10% & & ()- . L9 10% & & ()

: ' : ' & & ()- . L9 10% & & () -
.g*"xF  t( L9' 10% & & () - . 280% & 8LILY' 10% & L9 1
.L9 10%@%{3” 9886 & & ()- . LY’ 10%& & ()- . L9 10% & & ()

0% & & ()- .L9' 10% & & ()- .L9 10% & & ()-
' Lgsgﬁm&ﬁg&@ﬁl?\{fﬁﬁ}@“&‘ #“) ‘”} ’780%1 xF  t(AWZ! ‘L9 10% & & ()-
L L9 10% &n & (AL SHcA0% & & () - . (DBOYg X F (ALY 10% & & () -
L9 10% & & ()- .19 10% & & ()- .L9 10% & & ()- .L9" 10% & & () -

! ' - & ()- .L9' 10% & & () -
. L9' 10% & 2 10% & & ()- . L9 10% &.
I[g' 10% & %W”M Lgﬁ%%)% &E&'ﬁ"l'"?“ L9' 10% & & ()- .# + 0c?80%" xF

. 0 : L9 10% & & () -
i ot £ (Lo ke 8 O Toe'e's
L9 10% & ®ONE- : .AU8-A0P6-81 & 102 0Ha G XF
FEATURE : gene, excluding intron, coding for H chain V region version
“a” of reshaped human sleAUK1220 antibody to human IL-6R
anino acid -19—-1:leader
amino acid 1 —30: FR1
amino acid 31—235: (DRI
amino acid 36—49: FR2
amino acid 50— 66: CDR2
amino acid 67— 98 : FR3
amino acid 99— 105:CDR3
amino acid 109— 116:FR4
nucleotide 1 — 6 : Hind III site
nucleotide 427—433: Bam HI site

SEQUENCE

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 51
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala
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SEQUENCE LENGTH : 30

SEQUENCE TYPE : Nucleic acid
STRANDNESS : Single

TOPOLOGY : Linear

MOLECULE TYPE : Synthetic DNA
SEQUENCE

GGTGCTTCCG TGAAAGTCAG CTGTAAAGCT 80

SEQ. ID NO : 98

SEQUENCE LENGTH : 30
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18. A reshaped human antibody H chain according to
claim 17, wherein the H chain V region has an amino acid
sequence shown as RV ,a, RV,b, RV,c or RV, d in Table 3.

19. A reshaped human antibody H chain according
claim 17, wherein the H chain V region has an amino acid
sequence shown as RV,a, RVyb, RV,c or RV,d in Table 6, or RV,a,
RVyb, RV,c or RV,c in Table 7.
20. A reshaped antibody to the human IL-6R, comprising:
(A) an L chain comprising,
(1) a human L chain C region, and
(2) an L chain V region comprising human L
chain FRs, and L chain CDRs of a mouse monoclonal antibody to

the human IL-6R: and

(B) an H chain comprising,
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23. A reshaped human antibody according to claim 20,
wherein the H chain V region has an amino acid sequence shown
in Table 3 as RVga, RV,b, RV,c, RV,d, RVge or RV, f.

24, A reshaped human antibody according to claim 20,
wherein the H chain V region has an amino acid sequence shown
as RV,a, RV,b, RV,c or RV,d in Table 6, or RV,a, RV,b, RV,d in
Table 7.

25. A DNA coding for an L chain V region of a mouse
monoclonal antibody to the human IL-6R, wherein the L chain V
region has an amino acid sequence shown in any one of SEQ ID
NOs: 24, 26, 28 and 30.
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mouse monoclonal antibody to the human IL-6R, wherein the CDR
has an amino acid sequence in any one of SEQ ID NOs: 24, 26,
28 and 30 wherein the stretch of the amino acid sequence is
defined in Table 9.

28. A DNA coding for CDR of an H chain V region of a
mouse monoclonal antibody to the human IL-6R, wherein the CDR
has an amino acid sequence shown in any one of SEQ ID NOs:
25, 27, 29 and 31 wherein the stretch of the amino acid
sequence in defined in Table 9.

29. A DNA coding for a reshaped human L chain V region
of an antibody to the human IL-6R, wherein the reshaped human

L chain V region comprises:
(1) FRs of a human L chain V region, and

(2) CDRs of a mouse L chain V region of a
monoclonal antibody to the human IL-6R, wherein the CDRs have
amino acid sequences shown in any one of SEQ ID NOs: 24, 26,
28 and 30 wherein the stretches of the amino acid sequences

are defined in Table 9.

30. A DNA coding for a reshaped human L chain V region
according to claim 29, wherein the FRs are derived from the
REI.

31. A DNA according to claim 29, wherein the L chain Vv
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region has an amino acid sequence shown as RV,a or RV,;b in
Table 2.

32. A DNA according to claim 29, wherein the L chain V

region has an amino acid region shown as RV, in Table 5.

33. A DNA according to claim 29, having a nucleotide

sequence shown in SEQ ID No: 57.

34. A DNA coding for a reshaped human H chain V region
of an antibody to the human IL-6R, wherein the reshaped Human

V region comprises:

(1) FRs of a human H chain V region, and

. (2) CDRs of an H chan V region of a mouse
monoclonal antibody to the human IL-6R, wherein the CDRs have
amino acid sequences shown in SEQ ID NOs: 25, 27, 29 and 31
wherein the stretches of the amino acid sequences are defined

in Table 9.

35. A DNA coding for a reshaped human H chain V region
according to claim 34, wherein the FRs are derived from the

NEW or HAX.

36. A DNA coding for a reshaped human H chain V region
according to claim 34, wherein the H chain V region has an
amino acid sequence shown as RV,a, RV,b, RV,c, RV,d, RV,e or

RV f in Table 3.

37. A DNA according to claim 34, wherein the H chain V
region has an amino acid sequence shown as RV,a, RVgb, RV,c or
RV,d in Table 6, or RV,a, RVyb, RVyc or RV,d in Table 7.

38. A DNA according to claim 34, having a nucleotide
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sequence shown in SEQ ID NO: 56.

39. A DNA coding for a reshaped human L chain of an
antibody to the human IL-6R, wherein the reshaped human L

chain comprises:

(1) a human L chain C region; and

(2) an L chain V region comprising a human FRs,
and CDRs of a mouse monoclonal antibody to the human IL-6R,
wherein the L chain V region has the nucleotide sequence

shown in SEQ ID NO: 57.

40. A DNA coding for a reshaped human H chain of an
antibody to the human IL-6R, wherein the reshaped human H

chain comprises:
(1) a human H chain C region, and

(2) a H chain V region comprising human FRs, and
CDRs of a mouse monoclonal antibody to the human IL-6R,
wherein the H chain V region has the nucleotide sequence

shown in SEQ ID NO: 56.

41. A vector comprising a DNA according to any one of
claims 25, 26, 27, 28, 29, 34, 39 and 40Q.

42. A host cell transformed or transfected with a
vector comprising a DNA according to any one of claims 25,
26, 27, 28, 29, 34, 39 and 40.

43. A process for production of a reshaped human
antibody to the human IL-6R, comprising the steps of:

culturing host cells cotransfected with an
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expression vector comprising a DNA according to claim 55 and
with an expression vector comprising a DNA according to
claim 40; and recovering desired antibody.

44. A DNA according to claim 34, having a nucleotide
sequence shown in SEQ ID NO: 85, 86 or 94.

45. A DNA according to claim 29, having a nucleotide
sequence shown in SEQ ID NO: 71.



