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t herapeutic application, conpositions are admnistered to a patient already
suf- 5 fering froma di sease, .in an'8nount sufficient to cure or at |east
partially arrest the disease and its conplications. An anount adequate to
accorrpl I sh thi S |s def| ned as a therapeutlcally effectlve dose " Anounts
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general level of imunity, but generally range fromO0.1 to 25 ng per dose,
especially 0.5 to 2.5 ng per patlent A 8referred prophyl actic use is for
t he prevention of kidney. transpl ER0483;2d8B1on. S ngle or multiple

adm ni strati ons of the co stlonscnbec ried out th_dose | eyel s and
it S ﬁm T A
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utiliti %‘,deﬂb,yd,ggr,&m%.wm aRx@pl €, the exenplary antibodies can
wti lized for T-cell typing, for isol at| ng specific IL-2 receptor bear| ng

cel | s serhe dniirtdiaselbin MbretHar ofeE A gs Géitegofie@butaaladiyMeted @@Ar at i on, or the |ike.
25 To eglectihebgduaniebitheiumgnizediight clisinctheenti-Tazdight ahain semyened wel eugndmmmh thésehy@ticeor
untoab el tieecE u light tralngffigues 2 1The Expahiresicid was sbiectasabehch ppsiianimiensthe paitian agdin fel ite pne

| abel etthexatepdsiesiitled4)( (withdight dhainrenidsing haawy) chaif inthegategorysiafinitione Wi t h t he

human-1i ke anti body, such as antibodi es specific for human i nmunogl obulin
const ant(1) (ﬂﬂ!&"“ﬂq’sﬁ?éraf‘répﬁ‘é-@? 7). the anti bod| es can be directly labeled. A
Wi de var(?)éY"TSGF’“l"%B“éq’?’?r‘M 'ds adi onycl i des, fluors,
en'fymes ?" %? °'d‘°eﬁ 5’8?81’%‘3‘2@?1 L3 RPARCBEPY- | gands
(parti cuf? °é‘ﬁ%')a ’%‘F‘E‘V“rﬁlﬁ‘ 8%%’(?'Vpea§ of” i mmunoassays are avail abl e

and a.r eleF!aJtual?’tQJcleotl tEeQ)f ﬁ'agﬁ)%gyt (? éﬁre é)%ﬁid dllgrﬁ cLJ?r?(F@f{L 4) p&él.ets %er%@glec‘ffgd§9 forllﬁ'vs
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dedect i Q) 4Rfnudedic slquUeﬁJes &b foMthd it acki9qubrd6s dRERS B9 Yeberidd sBovie! ect ed anti gen.
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Pr'ovi ded thelighednhily ofiths adtidodyNIDRA 632AdNé 106081 ot the AeavDEhaiR LIRS antitddy PEH 108A @Bater i N
conj unctal.@p. ot).tThesatbaddr saainanesanate chaxdn astypipiecartibodied.or t he desired cell tyre.
The ant i(®Staf & podidgiseduencag( this aucteoiitle wgpmbrecs drethasdqadneds that foloenthemoues light chain J&
urkéonj ugeagreadt andthe mowse heatyechain g2 9Bment, whictkare partai thdantilidcisequences lindse seguehicdsare
phos phatirsludege¢ruseibay condainsplice donabsidndler s, bi ocides, inert proteins, e.g

ser um alBuheash engrof theygeayengads anXea | ge ?@i’%ﬁuﬁlmﬁ the e lisigag.and cigning inlo the bR e?"aPﬂ y,
t hese rrét"é‘ft?’al s will be present in lesst han about 5% wt. based on the

anpunt,_o and rysual Iy present in total anount of at | east

about =8~ ol t <is #nt i body concentration. Frequently, it
w1 be gdg { 5 S hbevy & &b?’& 'llcé NGk HESTSL S HeST 4, G260k i RbAfWR rlmlr!ats‘?dt he
act i Vg h.. ¥ “ﬁaQ'y Zﬁgéw Foch uBians ol 3@5@% 'gegaaﬁ’;r;n%}’

99% Wtzham nd iHEUVEHS 4t|:|é rfékton gﬁdﬁtz’én FibureS8P tﬁer

bi sdi ﬂ\GoltggnuEIQ&idé‘sWﬁd éntird RdmaRi2édbhedns cramip wﬁhrafmmayoudaslatescﬁ/unbioawa ly

be pramgbtmerxbana:emﬁeadl@nudneaimsW&ep@ﬂéa@:aﬂpawcﬂybmygéné typi cal 'y conjugated
to a | alpEath digsiludidatidsiwag pidephbijiatdiusig ATP&ILTE poiyndietideMinass ty BRndaRt prdeediives (ses,

f or muMaiiatie,R8. il Jednnéxtitle pHoepherylatddiatigdnodidotines, tpy wara sqspapdedasgetharfif 40nbd THBE3 sty of
i | | us Trisetataie) pH MOL68IM olasiumedcetatn,. 10 M1 magioNERb R TAlcoeriatinn otdboy @78 eM kagh,

h ufran heater o 95idgitor amid. ane sapipd elbvdy 104 °Tlio syrdhgsizatheccomplete benolfranthe oligenyclediides iy
*(ﬁequeﬁme%zmsﬂheropm@ stands eachrefigenyrlesidec(Fioure AB)cthelglowing eamponents were@gdeg)in a fing) S,

e of WPrlHeal t h and Human Services, 1983) was used to provide t he

frarrework of | quence of the

?vy chain of anti-T88 is nore GWF'B‘Q%'B@"‘E"?S’"‘E"F\e heavy chain |of this

nti body than|to any Bi{tEMe#dayy | epayovgediéhce in the Nationgl Bi omedical
Foundation Prptein |d@Af™ i cati opARsource. To select the seqyence of the
humani zed heauy chai n®5fNe anti - [&Theavy chain sequence was gligned with

t he sequence t he 1I99|“W@'avy chal BSfFigure 1). At each positidn, the Eu
anbno acid vvas sel ect 88u¢®F t he Jmpmm@ﬁhwmsejuence, unlless t hat
position fell]in any?28ngmbof thef pITHa46dgrotoint(ealymelaserccasserygmiteit) |case t he
anti-Tac am np aci d Rogg™e| ect ed] 4f arptoilfkpolyperagetapespsofy@oteinhi t hi ] a

conpl enentarity determning region (CDR), as defined by Kabat, et al., op.
cit. (afhmoixaeiwdsingbatetat SHIC 16630 9 THDAP U ol T DNA ligase waiRidgd ahg ne@e®nBIS7(°2) The
ELP® antepumed éor 80 min.sThe prlsneraise 4nd ligele wereingntivaleg by inedbation gitthereagtionghZi °Cifas A5 miphter eas

t he affgqstiTagenauwiniiba laleiing ragetion Weasddas|SO plof 24TA AenfRINing 834 al2Atiars apd Mgt MMo3i ¢ i on
(am n¥ ohwatesand5 U of Xba ldnss ulgpe pacion was incybatpd for 3 hyat 371G, 858 an on @ gel TR 431 lat el y
adj ac(ﬁ?f"a‘f‘&a%?“@ﬂ"?"f?%e}?@d%ﬁ?ﬁ‘?]‘ﬁmﬁeml%&ﬂ BPUGRBY sinpard melodm Eey PR n

(am no acids 30 and 67). 5 (4) 3-dinensional nodeling of the anti-Tac
anti body suggested that the am no acid was physically close to the antigen
bi nding region (amno acids 48 and 68). Sone am no acids fell in nore than

one of these categories but are only * Isted in one. Tosel ect the sequence
of the humani zed |ight chain, the anti-Tac |ight chain sequence was aligned
with the sequence 10 of the Eu light chain (Figure 2). The Eu amino acid
was sel ect ed at each p05|t|on unI ess the position again fell into one of
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(4) Possible 3-dimensional proximty to binding region (amno acid 60). The
actual nucl eoti de sequence of the heavzé ure 3) and light chain (Figure
4) genes were selected as fol | ows:ERB451216R1) the nucl eotide sequences

am no. acid se uences chosen as descri bed above. (2) 5 of these
COdI ng 'ss?!?&
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heavy EfiepizefaepRosiRstigndsiohibe pligenuelptidas ey anshindnll wére eldedioiegedrverctiondd dighstahe
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one by abou nucﬁ"eot ides to all ow annealing (Figure 5B). Together, 35

t he ol icgRm heavy chain (Figure 3) W th
the ol confitin®aolatifiSs 6 ids il s SRR B0he ting at the xba | sites. The
ol i gonucleehdaRRBaiNiatirdghbrit heisbiafet RER RO 2XrhiE PwHEN 2l Seen ndthen ins erted
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t he ol P'g;m'ﬂje'ﬂ%‘tq §ige B>yt fate iseniginsithegompiele yjyaoizadiliht chaindFighraé) ascgilexpress high

ol i gonl? %WP&QQ“%‘?PMﬁ“é’a'!fgf‘ed'f‘ﬁénwr@@%ﬂ'}?gwelbnponents were added in a final
vol gmegof L1001 Slhdy o 5OLLLL i anneal ed ol i gonucl eoti des 45
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r eact i oevseenti-Techntigdbias aleo vsed fstadthede cotiFiaé 98, CYgBDAINAr R0, [err] /m and DTT
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i FIE ubatoliagtesl. hjumanized antibody waspurifigd t9 spbstantishomogpaéity frdrthe a<8lies bypaXisge throbighaeg atEinily \Wa.S
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pu% f | ﬁm a:ﬁ' Repripet %""a‘? H?E?'Fﬂﬂ'd‘\b°'ehﬁé1‘8ﬁuifﬂ%?§e"swat9 incghated
corr e% g
oligo 5,? g

Eac or 1 gynat 4 °C. Then
i dlﬂw és on hep'%)a ° t'Hé’é‘i"E' J%F haq'wo
of t th&éeIlsQ@Fb% H%QIin %ﬁﬁl%fdﬂ E

5 I|n cﬁéll era
each Qh&%%ﬁbﬁ%'n%t@ﬁnh@déﬁgf @c&% . S anng | OW
anseal dirsedly bduh@1d kR c6ile)The deNEHdrd \dshodtal aaba,ewéa. d ﬁﬁm haidehide  ahd
hunani anaigket iogiubregdatts Bn &FACSCIAN Gyidiordmieteii th a few extra nUC eot| des at  each
end t o alsewhin@assing angpusts (10haangsbahéanﬁ-rrécesnbod?faecdaipbt@sammlﬂawtdpd%ea\éﬁ&& aidirk f 1 ed
f r om pbbigtiayated antilatdhayeduld bind tachel ciily it thadsednt sigis; At taelors e aeumt o BRlcddaihLdese
oI | nuwsa%wcwetgat pound ndhejast étep, ths Ecieasing flueecince(Figir DlA) cHydivaldnDianconts @oagyeei ned

ﬂg@?ﬁckﬁg Bymasigep-asti-frg fugesias capipelidviddarqasecti fluorpdeernte B, apBtkimeiblyiagsaes idsgive
chI or i ) iR e thatiheselaptopdies havetapproxiroately theagmp effinity Withim to3 fatd), hecaneb ifahé owed
to codf ‘%ﬂ#’"%“ YU have reoreRipctivelrcompriadith the hiotinyieted anttdac, thes deereasing fluod FD3
and 1¢° w re treated in the sanme way. Each reaction was made 10 nMin
DIT and 0.5 mMin each deoxyri bonucl eotide and 6.5 U of sequenase (US
Bi ochem cal s) was added, in a final volune of 24 [err], and incubated for 1
hr at 37 [err]C to synthesize the opposite strands of the oligonucleotides.
Xba | and Hind Illwere added to each reaction to digest the DNA (there is a
Hnd Il site in the region where JFD2? and JFD3 overlap and therefore in
each of the synthesized DNAs; Fi gure 6B). The reactions were run on
poI ycryI am de gels and the Xba - Hnd III fragrrents wer e purlfled and
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and correct ones chosen. Construction of plasmds to express humani zed
1ight and heavy chai ns 20 The heavy chain Xba | fragment was isol ated
fromthe pUCI 9 plasnid in whicch i EPRA§1 8B | nserted and then inserted into
t he Xba lI Site of the vector I in the correct orientation by standard

met hod32legiesl ronedige.of the g0t uGTACl (Figure 7). This pI asm'd Wil l
express b % A .n% tme an9 manl}%u yého A?fi Péei?s .f?{Ae
apDr o % } . i 4

o at &fim e %esntn ovtect or

IO asm @ 9&4}9&5 . 683 5h vﬁléﬁ tha\&nt. Biths %@W ryet I%aﬁ&fictbﬂcaﬁth&ds a\h&clibpﬁéae t wo
f kag Mo sariyse Hodid§ha 18 déiﬁ‘ﬁwh@dﬁethe?tﬁe URRINERIENIBEY 2@ B8 olighal RdueEaH Tad tABookly \@n

Ci r cul médiateNDTT, acARIMRIM releaddXBsdy was golc@EaRN btarkiard moih6dd. SpkdificallyhudghiaRémigHUT-IsPa |

- Vect alls, wiith\egpresk thp ILeeteptor veend induBgeciiti 8 Catoalloy el tdapssartetlis iadiariutlide Thalyii-10g and
Seque neellswere thendnoobrtedwith Bn éxiaess off aithemaiies @ humarired antif Tacsamtitebdy. [ThdLHIITAO2 C4Hs gerp e

8), t hnextdrcukrated fon A bra withseithdie 3¢ bonIP&t wtidal affedtoroels, Which mereabranakpulified bumag periphesad d
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appr op¥ 't #higtjadicated jygis °f$'9ta'9° t1R@qlls wasreasyred an the bﬂ?l‘gf‘l't'[l%tﬁi%ﬁ (Tagle pbay
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resi st '2-: %"8"%@"‘8‘85 %ﬁyfnéreggg at"gva% 8‘???"& red by the gpt

and hyg genes on the plasm ds (F| gurﬁ@L& 8) by standard nmet hods. To verify
that these cells secreted @ : v he 35 [IL-2 receptor,
supematant fromthe cells was ¥ il 02 cells that are known
to express the IL-2 receptor. Af t@actwal'adgetrrgnp the dells were incubated with
ftor escei n- conj ugat ed goa{ ant1 - human EB(IJI DO g gashed, and anal yzed for
fluorescence on a FACSCAN gytofitororetpr— ults (Figure 9A), clearly
show t hat the hunani zed an iAﬂt angt nds to theése cdlls, but not to Jurkat
T-él s that do not expressAnthitac| L- 2 ref@épt of <% %ure 9D). As controls, the
ori ginal nouse anti-Tac an{Hooahizeswasi-Tad F@4%sed3% 0 |stai n these cells (Figure
9B,C), giving simlar results: 40 or rurther experinments, cells

pr oduci nBroin e fdregshg, i itmeicbeapirediamd thatihé Bunanilil@di@chotistiulins tﬂepreamdnvtadﬁen ofesnd-t ant
asg] t eseras latvactages of dthemantibcriisel. Fanéxatnplelyin euaparisan fofanteThe moussikpbcindliaatibodies, the
hobgenmesent unkandiia IL-A escentar immusodippulipeeas beymors eonenyjéalicpodutetiand doptaip elbstanialyflesg oat
ant i - Heraigmamingagid Sepuerised. This raducediisalijood pfrantingnicity aften injgetionnioiadamanipgtient rppsenents a

( Bi o- Rigaificagtibnrapedie mpeovenenifor immynegiehyling designgd ingcseidanrewjth the akqva prieriad

techniques. To determine the affinity of the humanized antibody relative to
t hes or‘idgl nal anti-Tac anti body, a conpetitive binding experinent was

perfor @ About [err]HUT-1 02 ceIIs were | ncubat ed 45 W|th known

quant i t ' ugel tleaélQ)né1 |n |dL ﬁamléﬁgﬁfﬁ&%%l}" e Féf ted Tac
ant i body ins Naye) mBr bf HeafH c‘angvas
added tOH eS(1 tdg&ﬁé} | ol?ila%n@i.es & J wﬁ‘Jl ot 198:901591 7 W) id te O
antq - Tac rb@d.op by hudfizad iMYR&BgH tnenmraed.dtaambec.a it iiore 8 from Ghe$73k- ubﬁta.asnbe
bFhdi ng ﬁsbtbr&ﬁ a Adh-Hufhen d‘oabrhrﬁmun%;;ﬁbunmpémtnavhbmmm%n.héar‘rﬁﬁuregta@ﬁahe vBRHEDId réghtR abib | S
Wer e Washvitketuahcathet thilh tHe CDR'OFomplises athaabierolaminb asic dsiguab idaicd) IBBR)acapidt uimah Ng
0. 1% s odimmmaglobuievaridtiegegionlemino avisequbrive,and G HRtstaesdrorh the 2diatste mgiantof sk{daor-Human t h
25Q. ng ofonptiymunegighulin i n- conj ugat edavi di n, whi ch bound tothe biotinylated
anti-Tac 50 already bound to the cells. The cells were washed again as
above,? f f ¥sedceorinptalaing fhwhprain Arid umapizad dmreynpgiobulisHs apecificall epagtivey W88 Tec protein,
f | uor es c8FRPEPIRY] ingbiingdiding pf dypanrintesieiisridi-2) to alhueandk-2 feprpios 85TF FREERIARE BiRHing 198 0 -
40 ng) o'?”"tahg'za[?ﬁeP‘“Tac anti body as conpetitor in the first step decreased
the a uRLseOJccopd » qél rJn ?tvﬁtere‘%%tald ht-lrn?‘a(r:uz% r?i%nun%ﬂl%ugn F%a:[ b?ndltnhgfflrg: elo asl}uman IL
secon tor ?a CoEY i n-con- avidin
t hat bou In t ast ste thus decreasing fl uor escence (Figure 10A).

Equi vaj eﬂ&se@éﬂaﬂmﬁﬁcﬁm dﬂgalm@fwhél@m ttﬁﬂta’lureT&rﬁandﬂQﬂy WWE%QMsEqUIﬁ&s Heggl as
conpet | tmﬁnaﬁtmrrﬁameaobtnherefﬂonaég%asmsﬁ]atue pRRIR Beehtat RIFljurbd ' ®anan® degree
(FPgure 1 OB). This shows that these antibodi es have approxi mately the sane

af f i nist yA (asiabddiding I dnpore of edirfly 1 tolapwrBtem@ait huntafized IRclurdblodlirgs aaib@y imabddgButiy , i t
woul d hajestyprore effectively conpeted with the biotinylated anti-Tac, thus
decreasing fluo- rescence nore. 12 EP 0 451 216 Bl Biol ogical Properties
of the humani zed anti body For optinal use in treatnent of human di sease,

t he humani zed anti body shoul d be able to destroy T-cells in the body that
express the I L-2 receptor. One nechani sm by which anti bodi es may destroy
target cells is antibody-dependent 5 cel | - nedi at ed cytotOX|C|ty
abbrevi at ed ADCC ( Fundanent al Innunoldgy, Paul, W, Ed., Raven Press, New
York (1984), at pg. 681), in which the antibody forms a bri dge between the
t ar get ceII and an effector ceII such as a nacrophage that can Iyse the
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results show that at either ratio of effector cells, anti-Tac did not |yse

a significant nunber of the target cells (less than 15 5%, while the

humani zed antibody did (nore thaep8dsy 2t6#nce, the humani zed antibody is

I|ker to be nor e effrcacrous than the original nouse antibody in treating
s priios panizéd gmbddynedi at ed di seases. TABLE 1 Percent [err] O

rel ease after ADCC 20 Effector Target ratio 30:1 100: 1 Anti body 25
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