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Thi• applic:aticn ia •.· aoncin~ac~on·in-pan ot ·Newman 
•t .al.~ · United sea~.· pa~en~ applJ.ca~ion ••rial no. 
07/15&,281, i11ec1March.2~, l.tsa, .which u a continuation-

' in-paroe Qt u.s •. patent·applica~ion urial no. 07/735,064, 
fil•d .7uly 25, 1991,. th• Vbola af whtch, includinq dra~­
i~9•, are both· h•ruy 1ncoqsorate.d by i:eterenc:e. This 
inve,rat1on . relatu ·to recoutn•n~ antibodi•• useful for 
hWllln · ttterapy, an~ to methods ror proctvc:~ion ot •"c:h 

10 antibodi••· 

laskqrp~~ of' "• ;nunt;ign. 
·.ft'PX'in• aonoclon&l an~~~oci.iea ar• u••d in di•9noais of 

huan .. di••••e;: ·~ 1n •olvinq . ba1ic biolofic:al r•••&rch 
probl~··· ~~··•.rea9•nt• ar•·&l•o ua-d in clinical ~rials 

15 ·~ therapC'lltice tor ~~ll a~u~~ and cbronic h\Ul&ft dis•••••, 
incluclinq leulceaiu, lyapho•••· aolid tuaor• (&....Iii.&,,. colon, 

breast, b•pad.c), AIDS ;Aa\4 .•\J.~~imn.ane di••&•••· 
Kou••/ftwaan.cbimeric ~tibOdi•• have been created, 

and .ahovn to axhibi~· ~he; ~i~~n9 c.bar•c~~•tica of tbe 
20 . parental. lllO'Ue ant:ibod.y ,! •n'cl · e~fa~or fu.nct.1011• a~soci•~•d 

Witl\ ~b.a .. h'111l•n. C4;1~t-.n.'t ii'HiO~:- ·!it• 1,9~, Cabilly &t al., . . . i . 1· . : . 

. U. 5. . Patent 4, 81',. 567 r Sboemaker e1: al. ,. U.S. · Pa~en~ 
. . . 

4,:011.,1.cs; seavtrr• •1: a1 •. , .u .. s• ••cant 4,t7S,3t9; and Boss 
et al., v.s. Pa.~nt::. 4, 83.i,3'9{ ail ·of which ar& ,incarpor-

25 ata~ .by r•f et:enc• herein... c...,era~ly ~·· ~bila•ric anti-
• . I , 

bodi•• az-e c::on.tJ:acte4 JI)" ~•paring ·a 9enoaic; 11•n• library 

Croa DHA . •xtr-ct.ecl f.roa pr~-·~i•~in9 •urine hybricloaaa. 
Miahimurl et al., 47 ~st Mi•arsn · 999, 1987. . Tile 
. li!:trary J.a ~Ila.ft amened. . f~r Y•tiattle . raf iCll\ genes trom 

· 30 ~t:h he~vy ~·11th~ ·eh~in•·- .eimitii1:inq ~ cor:iac:~ anti-_ 
. . . I . 

b.ody · tr•p•n~ r.arr•ntJ-n~ ~~~UNI. Tb• cloned varia.bla ~-
·~iOIJ · 9anea · are ·~ 119a~•d in~CJ an · ~r•••ion vea1:.oll.!" 
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concaining ·· c:1CJMd . ca••'1't.a• of -~• app&-apr i&t• h••vy or 
~ifht ·. ~in . ·.llaan . oonsiant. Z''9910l_l · 9ena. The c:hiuric 
9.,, .. .Vil ~- ....... J.n a oell · 11M ot choice, .uau.ally • 
• aurin• -ayeloma line. . 

5 such ·c:h1Jler_ic antibocl.f.• uv• ••n ua•d ln hwan 
-~harapy.. An~~Mdiu · to.·••• ahimu'ic ant.i.bodiea, how­
. ever, ·b•V• MU. .. l*'Odo•cl. bf tha · huaAn rac:ipient in &· 

.-\Ulbet' of c••••· Such :·aMi""'f:hiMria anti~y ant1bod.i•• 
~· d•trben~al 1:0 coauma-. therapy with the Chimeric: 

io ant. . .t.tlo .. y. 
. . 

tr~ic:h et. .al., · ~4 Glipical crin11s:r.:y 1ta1, l.9&a, 

E.rl_ich · •t .·ai. ~ 7 U)ri-j · 315, 1988, l:rlieb •~ al., 6 
·JSnridomi .151._, ~9.8.7, · . ._.. :D."iic:h. et &1 •., 1. Hmpan A=itaady 

- . . . . . . 

HyJ;'d.saem•• Z:J 1 ·1190 C.ilet. · admi tt.ecl tO M prior art t.o ttle 
~ . . . . . . . . . . 

15 Pl:'••anT-. application) sta~• that .b\man ~nocJ.onel ant.i-
bocli•• ue expec:tad· :co. ~ .an ~oveaent avar 11ouse 

aonocl.onel an~~bocU.as · .for in viva b•an t.bH"&py.. They 
al•c. po•~"-l•t• Ulat_ •n-hWlan primate antilloclies, a..a,,.., 
c:himpanzae. aonocloul. an1:1.bodi .. , to M ~ol•rai:.ed in 

20 bwaans bec:a'1•• . ~Y . an at;ucturallY •imila~ t0 b'l~n 
an~illodi•• ~ ·Sina• human· an~:i.bocli• ara non-t.-un09en1c 1n 
lheaue •Oftk.ya· .<J..,a...,. do~ iftds.ace u ant.itlady ruponsa), 
th•y pra4ic;_ · 1:~t. pr~~te . &ftC1bodi•• wil~ · be non­
i•a1uloqenic in·hm!l•na. Tb•1 in4ioat• ~at 'Ch• ~·•~in9 ot . . . . . 

25 · •ntJ.bocU.~• in hUl!l&ftS i• ~·~•••ary. if a priaat. antibody 
ha• a ~onatai;t · ·reg1o . structure idencical to that of a 
-h.-n imaunoglo~in .or~ •t l-aa-c, a a1:1'GC'ture no aore 
. dift•r.~t ·item· a . ..U. iaatmot_l.obulin than t:htl c!i1fer•nt 

. . . 

hwaan. enci»:tocH.u lliftar Crom. u.c~ otber:. Thus, they 
3o •WJ9••t: ·that Obillpanne an~iJ:todi•• uy IMl uaetul in. bWlan . · 

t.h•rapy. · 

'Plm'r.Y ot Jilat IP"MIA.M 
Th• praa•l'.lC· 11W•cS.on concema -~-for ~ uipli­

ticacion &nci c1•f.it9 . of Old World monkey (rei:err*Cl ~o 
35.· h•~•in: •• ~aonkay,• •·_•,, baboon or ~que) ·ant.i9en­

. ·. bSl\din9 . Po~1ona · of .. 1.aunotlolNJ.in variol• r•vion• 

• 

.. 

• 
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~CQcl~_ftf .. 9•n•• 1· tne. fQSion Of · t~-· ·IJ•fte8 tO Cl0fteQ l\Wll&ft I 

.Gbiapansee .or .~r •t?nk•Y. oo~~tanc :r•~ion•
encod.in; 9•nes 

(ancl hilun• ceumpenz••·.CJI' ·oa.ez- aouey· traaavork•encoding 

pnee .if ~·iJ:'•cll, and·tli•ir. expreesiori aa huaan111ontey 

. 
·• . . . 

5 recoabinant Qtil:»ati•a, .w::Wllolly aonkey raco•binan~ ·an'ti• 

. . . 
. . . . 

·.IJOcli••·· !'uRhaaon., ~ invencion coneema use o~ such 

. racouinant .mt.£Mfiifl& ·. (Wblch ce?:m include• ani:ilxl4ies 

pro4ue~ :by. _iu.aion of~ .DM.A· ~rom t.vo dift!ernt ancibady 

genu, even .fna ~ :~ .lipacie., 1.J!.., ~w:o cU.tferenc 

·10 . monkey· an~i~y gene•_,·. Co~ exa11pl•, Rhuua and cynomol.qus 

llOnkays, to 9ive. 8 acm~OIJ)c~y r11ccmb!t1ant. Mtibody) as 

. .1aunQthei°apout1C: _atenn .. f~r the i:.nataen'e ot hWYn clia­

. ••••~· Th•. J.nventicm. is b&•ed J&pon 'Cha cUsc:overy t.ha~ 

evolu~ionaJ:y · di•tant. acmk~ya (~, aboon · or aacaque 

15 ao~aya · (inoludin9 · CJftOllolOC,Ua, ·and Rh••'1• aonk•Y.•)), 

'..u.nli.k .. th• Ctwlpanz.••.r :_u;e .not· .. on.ly auftic:iutly ditterenc 

. t~· hwnarur ~ .a.llOv ·--~ib~~U.•• a9ainat ~n •n~i9ena ~o 

. 1'• · r•i••d in th.Se 'llO&Jk•Y~, ~van to relativ•lY conserved 

h~n •ntif~ns, a...a..,-- ~CIM and CD54, hut &r• auftic:ien~ly 

20 : •~ilar. :·~· ft.~ns
 . to· ··have. :a11~ib0cli•• sUU..ll.r ·~o human 

an~i••· •o: --~ ~~- ia t1o ho•t &nT.i-an~ibody iJIUllune 

raapoae ·whan,•V:c:h-. .0'*9Y. &n~i.bocUes, or r•c:ouinant ant.i-

1'ocli••· •riv•d tll.-.kOJ!li .are introcluced ini-.o a hwnan. 

blige_· ~-• Pz.t~ ~i~le•. uaed for '.1'waan therapy, 

25 the anti)Jodie• oi th4J pr••nt. tnv.•nt.~on do not •ufter from 

. .. . ,, . . . 

••veral drawback• •. , ...._ •. '1).; _hiaun09enicity · •M induction 

of b.-n anti~•li~U.ocfi' (liAA); retsponae ~pPn ~r•peat•cl •c1•1n-

. 
. i. .. . . ·. : . 

lat.ration aae .... zy to·••~ c:tironic: eondiciou. 2) r•la• 

tivaly short· halr..::u.ee -co.Par~ -t.o· hwaan antibodies, and 

JO :I). 1adc cif •.tf•~• tunctiQnsi .. vith -blDllln._· ~ll• or coapl•­

aent. Tbe·l•c:k of~ c1ra,,~c:ka 1• • •iPifican~ advan-

. . . . I: . . 

ta9e for hwan·~· ~it
b anti~iu ad• i)y ~· pi-aaant 

inVetion. Po~ . ...P1.J., .in t··. ~~ ~~ :e:hronic:: ·)iv.man dis­

••••, · includ.inv .-..:o.;..t1111une:· · di•e••••, . or . any cliau•• · 

'JS wh•r• .P~o~A,•4·~dlif.ni~t~at~
on ot,•n!~~~1!:Kady is n•e••­

••i:y,.· .-on•. of 1:1\e · •joi-', :Oba~~-· ·.i:o &jepatitive antibody 

~apy·l•·Q.e.hoat ru
pcin••ltolt:h~ -~--ap•~1

:.ic anti.body. 

. .. . . ·. . . . . .. · . ·:" 

,, ·. i 

.. · 
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~· r~•,on.ea ~r• often \U\PZ'•di~tabl• from ona patiene ~o 
an~•r. Suell reQOftH9 U• pn4oai~antly, _ thOWJh not 

exc:luaively, directed a9ain•~ 1:h• aona~nt rev1on ot i=he 

anci~ody aol•c:Qle, and one• Clley oo.cur .t.h•Y of ~•n pre-

! clwla,. ~. r:-.duc•·th• •~t!acilv~•• ot, any turth•; tberapy 

. 'Wit:h ·.~~ .. ~n-tl!lody, . ~r ·_-qotb.Z. ant.t.»ady ot =· .... 
iaotn•~ .. 

· . Potant.1ally, . ·the. ~bl... of BAA could. · b• ci.rcwa­

v~nted ·by ~be~·· ot·hullaft aonoclonal antitaocli••· Thia 

10 approach, 'boVaver. •utf~• from 'the ·ethical., c:linical.. and 

. imlunol09.ical U.11~teU.ons Ot) baauniaation of i.wu.n aub• 

;~~·.with ~Y anu9-n~ of._c:hoice (~, human &ntiv•~s, 
whic:h. pllr••• inclUCS.. Q.tig~111i.c: ~r imiaunog•nic por~iona ot 

~~Y. pr.oTAina, p~lyp•pt.id.•• ·or 'theil' aquival•n~ pr .. ent in 

·1s. a pwura) for ·antiliOdr ·.,-~acion. · Applicant•' approach to 

c:J.rcuavent: t:hia problea .~aluae 9enaration ot ant.il:todies 

·of tll•·~~prop~1ate •Pec:lficity and 4••1r•d ~fector tunc­
tiol'.'~ and ~heir u~e. in· pJ'Qduc:;cion of ·recombinant anti­

bodi••. · ~h••• r•c0~i~ant anti.bod~•• 9enerally ·include an 

20 appropr~ate portion· at ·th• v~iola re.cii=· of an antibody 

d•~i'Veel trom an i•unil•d aonkey, and· th• cons~ant raqion . 

~t an ant;ibody iroa a · hu:man ·or · c::b.i11panz••.. Ttu1a, U. 

~eific~~i•• andhifh a~iiniti••.oJ·aonoclonal an~1~o4iea 

are Z"eUiMd, &ft- '1le .atPr'GF.£.&~•·huan Or Cbj.apanzea conw 

25 . •~ant ragion di•Pl•Yi"f th• dea~.•f'tec:'tor fu~j.ona. ean 

"- re&~ily c:ho••n. · .: 
'fb• pr ... nt. · imrenti.Qn. ia hrth•r aHd on a method 

lo~ a•pl.-if ica1:.ion ot aonkeJ iUUncMJlOW.lin ,.,. •• LJ'I.&,., by 

·~• polYJIU... cbain .r_aact.1.on (JICR.) , !roil . UA eX1:racted 

.lo tro• aof:lk•Y . lyaphooytU , Mint synth~ic ol~gonucleotide 

p~t~s •~ific .. for ~-Yf. and li9bt diain variable reqion 

·t"•n• fam11_~-··-· a• ~11t1ecl 9en•• or •ppropriate por­

tion• . (AaJL.," ooapl••~•rity deurainin; Z'•CJ'iQn ( CDR) -

.cocU.n9 r•gions; ••it :WJ.~r. BrS.'tialb ••tent Application No .. · 

l' GB21~8&38A~ h~•bJ incorporated by '•ference herein} are 

· c:lon•d ~o. ·~ exp,u•iOA vec:U>r cont:ainiftf a t\1111&n or 

chimpana•• constant ragiOJ\ vane ior the productian ot a 
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mo~•Y/~~an ~•coab1nan~ anti~y, or a vector con~aining 

a ao~•Y. t:onatani. ra9icm. gee for the .pt"oduc~ion of wbc lly 
aonl(~y: z:;eco11binant .utibody ot the . doaired . iao11:;ype. 'l'hesa 

an~ibod1•~ r•pr•••n~ iDllluno~rapeu~!e agents O•p&ble of 
. . . . . . 

· 5 loc~l1ain9 11.nd/or ~illiftCJ appropria~• urqet calls (.1..a.9.a., 

.~or c•ll•) after in y.i.¥Q e.4a1nistra~ion •. 
Thus; in a tir•~ qpec~ t.he invent:!~ teat.urea a 

••~hod for cloainv •n an~i9an·re~t&in9· pcirtion ot the 

vutabl.~ r•gio~ . of a monkey am;t~y vene. Tb.i.11 ••~hod 

10 inel'1des providLn9 nualeic acid, a.as.,., JUl'A trom Cie mon­

k•Y. totmi.ng . cDNA to the BA (using raverae tra~scrip­

ta .. ):, provi•:lillCJ a .priau eoapleiaen'tary ~o Che cDNA 

•~enc• encocU .. ng a 5 • leader. eaqu.enc:• of the antibody 

. gane, con1:actin9 that. !'JDJIA and th• niaer to form a l'lybrid 

15 eomplex and ••Plity1nf Cb• cD•~ t<> produce nuclaie acid 

allCodbHJ t:.he · vari•ble. :reqion ·of th• mcmkoy anti~dy qene. 

By ~anti9en~r•cotnJ.g1"9 portion" is mean~ cne cu:- 1101"e 

· ·porticns ~t a variabl• region of ·a aonk•y antibody vhich 
are raapon•ibl• for bin4ing a'ft4/or reco9ni1in9.'Che t•rcJ•t 

20 .. an~igen (or epi~ope or .. ·id.ioeype) ot th• antibody. Fer 

ex.aapl•i i~ inc;l.uclas ~· ~·. r991ou (••• below) or tl\e 

WhOle· Variable. zae9$.oft1 or -..riy COJllbina~ion Of Cheee t!Wo 

ration~ ·tnclu4i~9 ~ c:h&~g~~ ~n .codinq regions that ay 
»• indu.c41d t~ aaake, tb•;r:etion-~t• hwaan-lik• ra~ber th•n 

· 25 .•o~key~U.Jce~ vi.tho~~ ai~~inq ue epecific bind.in; pr~par-
. ti.es of ue. an1:.iMcly. = If. only a. partiotl of the whole 

variable r99ion ia ·us•O-uien; ~··:Ji"aa.i.n1n9 portions, L.51.r.., 

th•· ao""'c:all•cl "f~aaevor.k•. . : .-re; prov1cl•d · fJ:"om anoener 

•nt.i.bodf·, . p~t•rably .. ·~ .,..., ... · o;i-; d.u1nan••• anti~ody ( ••• 

30 Nl.~)· aJMl. in~- aR cited·~ anci in~orporatad herein 
. • . I · I ." , ~. .1 , . 

by ref•r•nc:~. 
· ft• phra••• ··v~riule , : iraridll~, ~ l~ad•r eequ•nce• • 

. ·•c:onaun~ region~ 'and •traaa~k~i:ire·uae4 in the~r common 

•n· .-recogni••4 .aanner;. •x•.,~··. of. vbicb •r•. provid•d 

· 35 .·· .. ~lpv and £.n .Q~ ·~·eiud •tMw• and incorpor•Ud herein 

by refere~ce .. 

•i:i • I' 
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·.Zn pretarrad eabocUaern:•, t.h• l••cl•r- ••quence i• a 

hwaan, cJ\iapan~•• or aotlk•Y ~e.acleZ'" 1equenca of a.pproxi­
ut•ly Go b••••, ·•xa•Pl• Qt v~ic:Jr ar• pi-ovic:l•d in Ftc;. 1. 

Applic:an1; ha• di•C:OYU'ed·'tha~ th•·•onlcey, Cft.iapa.nzee 
!Ii and l\u.man variabl.• r•9~on. leader ••Clllenc•• ar• suffi .. 

ciently •1•ilar ·that '.Priaer• =•~ to one ara •uh.• 
ab.I..• tor ampliticatio~ ot"the.oa&•r. Xn ·the ••tllOCS, the 
RNA is aapliti~d •ufficien~ly ~o p~oduc• anov~h nucleic 
acid to place that nvcl•ic aaid vithin • vector for la~ar 

· 10 clonin9. 
· In · a aac:ond. a8pec:t, .tha invention fe&'CW•• a .. thod 

for pr9'1luc.1n9 an an~il:tody to a h\Ul&n anti9•n, which ant.i• 
. . 

· body i• not imaunoqenic -in. haans. 'l'h• ••Cod involves 
ralsin9 .in a JlOnk•Y .•· •~nkey an~ib~y ~ .tn. buu.n 

15 an~i9en~ and iaola~iDCJ •onk•Y nucleic acid · enc:odin9 an 
antiqen•raC09nizin9 pOR1oft · ~t • variable region of th• 
aonkey . antibody.. . Haan nucleic acid •ncocU.nq a hua.an 
conat.ant .re9ion of an antib04y ii provicl•d, and U.fated t:o 
th• monkey nucleic acid:~o tora ~ec:ollbiftant nvcleic acid. 

·2 a TbJ.s recombinant nucleic: acid 1• 1:1len expre•••~ to procl\loe 
~· c:le~ira.d anti.,ody.. Al<t•rna~~vely chi•P•n&•• czr monkey 
c:on•~ant rq.ion.-encodi~v nucleic ac~d can be· \lsecl to fon 
,~he recombinan~ ant:ibody. T~•r•.ar• f•w, it.any, difter­
•ncea in th• ••lno acid Aq~c:•of . .buaan and Chimpanz•• 

2.S ·. c:an•~an~ r•9iona (i.a~. ~bey are hoaolo9ous), and thoaa 
.ditfarence• pJ:"eaen'-·-.'t:.veen.·bW!Uln ·ancl monkey c:a~ .ba raad­
ily· altered by •~•nc:l~r• t~dmiqu•• if the nucl•ic acid 
ancod1n9 tha. aonkey C:Ontl~t · nt1on .I.a \ID•d. to . fora a 
recombinant antibody. ·All tfhat 1• c::ritical in~· inven-

10 tion ia that an anti~ody b•·~ociuced th•t ·1a 1••• 111111.uno• 
genie than t.ha monkey ccm•tan~ r991~ so 'tha~ no al9ni­
ficant· ~Jlllun• reapon•• enaues·vben th• recombi~ant anti• 
body ia in~rodQc:a4 into.a hlUUJll •. (Such an~S.~y r~ions 

.are here1n referred to ••·h011olo9o~·reti~na.j ~~·~the 

35 recombinant antlbody ia en9ineerad to ~- func:tionally the 
Ame &• •· huaan anti.t»ody in it.a aain9 acid ·••CJU•.nca, i.,L.. 

·it h~& a.·conatant r•gion hoaol.09ou• to• hwaan.o~ ch1apan-

·suasmvn: SHEET 
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z•• .anti~ody con•~•nt ret1on. In •uaary; Ch• antibody ia 
•• hwaan .•n. an't.il:a04y •• i• ·necas•ary to reduea th• chance 

ot an .undesir•d i11J1Unolo9i~l re•ponae to Ule aft~ibody, 
and · coni:a._in• an -~1:i9an-b.1nd~g portion of e aonxey 

5 . .antiboc:ly. · · 

. BY •not·· imaunogenic• is .aant cat: . th• antibocty does 
n~t ral.•• an ·antib~y -"8pona• of _alltticiant 11a9nitude to 
racluC:•- tb.• aft•c~ivera~a·· of con'-inu•4 adainist.ration of 
tb• ant.U.ocly .t.n the -.~ority_ of hua&n• ioi:-. aufficienc i:iae 

10 to achieve thcrap•utic. •ff~acy, .&Jl.a,.1 aa ~·red to • 
-•urine or:m\lrine•!_lwaan.c:hia•r1C:.an~11'ocly .. lreferably, no 

antibody r••pon•• i• ~})~UV'ad. · 
In. praferrad·~mt»Olli•nta, 'th• me~od. inc:ll&Cies ipor­

. talizinc;i a. cell. ot ·'th•· ao~•Y which · i11 responsible for 

15 .·· pr~ucinq t:he.aonkt1Y-•n~lta~y. ,L.L.·, ~ bybridclu fusion, 

. viral .·transformation v,f.~- llJ:RU-RIId·a, a_inqle B•cell 
-c:loninq (also u~ •u-ansi~nt · iaol'talJ.1-at:ion">, a.nd 
Pro<lw=1:.1on ot a library ot 1:ecoat.d . .11an't 1-.'.L!nogolobuliu. 

·In· .othar . preferred abo4i11uc11,. 'tb8 ut.hod includes 

20 ••lect.in9 a •~cell froa·tha·monkey from .either a periph­
eral· bl~od . l•ukocyt.e_I the . ap~n, hOne n~rraw or • l.yaph 

nocla; ·••l•c:tinq a. cion~ vbicll .producaa· the approprial;e 
. . . I . 

ant_ibocly r. ra•cuing t.be .i,lmimno9lobuU.n 9••• 12ncodin9 that. 

. antibo~y fro• ~h• iuort.l.11.••d ~11 l.in•; and reexpt"easin9 
2.5 ~be ·t•n•• in. a producer· c,11 li~ <.L.a..-. a cell line Which 

ca~•• ~uti1cient ptod~tion of 'the antiboc:ly·t.o be useful 
for h\allaft tharapy). 

ln a t~1rd a~peet., ~. inventi~n iea1:.U¥"es a recollll»i• 

nant anti~dy fot111ed ·!rm eitb~ --~ hl.IM.n or chimpanzee 
30 consunt. ra9ion and an· an~i9en i'aco;ni1ift.9·:Port1on ot .a 

•onk.y variable .ration,· o-r: a·· firet monlcey constan.~ reqion. 
ancl a ••Colld, c:li~t•:r-411'i~ .OnJcey ,anti9en recognizinCJ- ~rt.ion 
ot a variable. reti.on. 

. . .. I 

ln .. • J;"ala~ed asp~, ~·; U,.v•b.tion features a mono-
35 clonal-an~i~y, o.r an Pab/.(h,)1, a 119b~ c:bi&in or Jieavy . 

chain · cU.m•r, a~ •nr. 'iliia~l'. · rac:•tnan~ fr-nt tbereat, 
. . • • .• . • • . . . . . h : 

auch &5 an Fv or. A SCA. (~~l~i!ch~1n an~t~y) or ot;her . 
. . . . ,11 f . ' . 

. ·; . , ·:r·:·:i.. . . . .. . . . 
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iDllnol09ically active· :ri-a911an~ thereat (&.c..aa., a· C:l)R• 
r.Vi~) , "to ·a h~ . antifaen tonar:l by an iwrt.al.iaed 

· . J!.Onkey B-c:ell '! Such . ~r~~~· are \laet\ll ea i1111uno11Up-
prea•1ve _a9ent:a. Al~•l'nat:ively, . tile antibody of Qe 

'· inwntion.11a1 bav.. ai~cbecl to'~ •n etfac't.Or or raport:er 
aolecul•. . 10~ inatance, ·an anti1'ody ot th• inv•ntion ••Y 

·have •••CJ"ocyc:l•r. i:or ab•latint·• baavy.aaul a~am# ·ar a 
toxin, auch •• ricin,· at.t•cb•4 to it by a cova1ene br~d9-
ift9 •~ruc:ture. I~ addition, the re: trapant or CK3 domain 

10 ·· ot a .. ~ompJ.•~ an~ibody. •l~cul• •Y &ae replaced by ·an 
enzyme or coxin molecule, and a pare ot the imaun~globulin 
chain _may ~· bond•d witb • polyPaptide attec~or or 
rapor~er mol•~la.. Biapec1fic a~t.ib04i•• can al•o b• co~­

•truct94 by •tandard procedure • 
. 15 : :tn ano~r.er. a•pect, · 'tbe invention tea~•• pbaraac•u-

tica1 · c:o~posi~iona J.n Vbidl ant.11'od1•• ot th• present: 
invention are provided. tor · ~crapaU~ic or prophylactic 

u•••· Such ant.t1'o4iu oan also · be provided •• i"Duno­
~ox~n.a, . .LL,,. aol•c:ul•a wh1C'h &r• eharac:teril•d by tvo 

20 .componenta· ~ are part1~larly W1atul tor killin9 ••l­
ec:t..d c:all• in yis;ro_ or in yiyg. one. G.omponant: is a 

c=ytqtoxic: a9ent . ~hic:h. ·i• u•ua11y faQl to & c:cll. when 
a~i:acbed or.all•or~. 'l'lle.••c:ol\4 coapoaen~, known as the 

.·· ... cleii vary vebic?-•" prOvid•• • ...... for d•li verin9 ~ 
.zs ~ox1c-a9en~ ~o •particular cell type, aueb aa .carcino11a 

a•l.1•· .The two .C011pone.n~ are commonly cbaic:ally bonded 
~ether b~ ariy Of a YU'ie~y Of vall•kftovn CheJlie&l or 
9.ne~i.c. proc:e.dur••· For exupla, vtMln the _c~otoxlc aqent 
· i• ·• pro~ain and the ••cond. cmaponan~ i• an intact: immune-. . . . : . . 

30 9l.obulin, ·the 1111lca9• .. Y -H )Jy. vay of betarobifunctional 
cro•elinlcers. ~. c~411Bicl&, 91.taur-aldehycle# and the 
lilt...· Pr~uc.t.ion .of vari•• i•\lno~oxin• i• vell•lmovn. in· 
tbe art. 

In ... anotawr nlacad ••pec:t, dle L~v•nticm fucures · 
3S Ducleic· ac:14. encodin9 ·• hUllAft/aonay -nc~iftant an~i~ody. 

ln praterre4 embocU.Mftt.s, ~· ~ucl.e1c: ac1cl-ancodea • hUllllln 

or cbimpanze.• co~l:.&n.t. :ra9ion. and an anU.9en raco;niz1i\t 
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po~ion ct monk•Y variabl• regi~n; and ~h• nucleic acid is 
puriti•d, 1.L,., ••paratecS troa biolotieal caaponen~• with 
whieh Lt nai::ural1y oC:Qlra. ~r more prefera~ly, i• provided 
aa • hoao9eneou• aolu~ion. · 

5 ·In yat another aapeC"t, tit• i~veation faai~ree • CDR• 
qratt•d ·•n~ibCldy ioraed trom a: leaac. on• ot 'th• comple­

. ••ntari~y detanaininq· reviona (CDlta), 'that ia, -amino acid , . . 

re•idu•• -(u•ing th•. •Ul\4v4 Dino •cid lllbelin9 8Y•tem of 
ICabat) 32.-35 (CDR 1) .• 5~~~ (CDa I) and 95•io2· (CJ>R 3) ot 

.10 th• ·apeciti•d ~••"VY chatu; and allino acid ra•idues 24~34 
(cnR l), S0•56 (cDR 2). and at-97 (CDll 3) ot th• apacitied 
l19h~ chain of an Old World mankey ~•riable region, and an 
iu~nog'lobulin . variable . r89ion fra .. vork tram a ••eond 
speciea. Th• CD1t1raf'ted.•ntibody ie alJl• 'to.J:>ind to ~he 

is . · •••• •n~i911n •• t:ha or19in&l ».onkey ant.illo4y_. . Th• •~ti­
body con•t.•"t r•gion 1• dez-:.tvod tgoma a huan or chimpanZ.•• 
iJUHlno9lol:aulin. ·The . aet:JaodolOCJ1 tor p•r.fona.iJSCJ 'this . 
aapact ia.9enerally deacrimd~ Jon•• •t al., 321 llll1jura 
522, 1986. sue~ en~ 9r~ft• can be •l~•r•d ~f de•ired to 

20 ·· •U\1,ra· ~h•~ th•y .~ppe._r ao~·.hmaan•U.Jua 110 tllat the proba..;. 

ttility of ·inatic;a~ion ot·adva••ra&ctian to~· antibody 
i• l.••••nec:I . 

In pratarracl eabodimet.a, ttl• 11•tho4.1ncludes imaor• 
· t~lizat.1on or. ••lection of' a nll tram • uc:aqua, vhic:h is 

-25 reeponaihl• tor: produe1nt a aacaque antibody, and reac:uin9 
~· i•vn09lobu.lin .. 9enes from tbo c•lll. clonin41 and 
aaquenc:ing. th•. •nt'lb~y v:anu 1"8epGnBible tor 'th• p~uc­

tion. ot antinody; ••lectiiaf a haan var.1.&ble rqion fran ... 
. . 

work •aquenca (pr•ferabl:y·vitil th~ c:loaa!l\t bom.Olagy_~o ~· 
30 .aacaque va~iable _ reg"ion ir~JO; and suttetituti.n9 

. aacaqua coa •equenc•• tor human coa ••t~encas and ~1n0r 
. . I . . . 

. 11oditic:ationa in· tbe hwa&~ trailawork ra,ton uy l::le 

included t.o maintain atfin1~y of tile antibody for itG 

.an~igen. 

·35 8y •minor. ao4ifiC~:tionli~ ia aaant that lees than a 
tot.al of abou~. · 6 aaino ac:i4a in 'Cb• trauvork uy be aub-. . . . . 

. a.tituted by other aiaino. acids. Oaua11y much IUM't.itut.ions 

SUBSTITUTE SHEET. 
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or aodifi~ations.a~a aade only wh•n·t.ftoaa amiJ_io acids .re 
• involved Ln ·c:anfo~a~i~n~l · tncer&&:tione ~t hold the 

t:r•••worJt .in an . .appropr~-Ce ;~on ao ~t ~h• deairecl ani:i­
ge ill ·r41e~zed . .bJ. ·.t;be an'l,body. sum aocU.t .lc:ations 

5 vill 9enu•11y .. retlec't ~•• ~trarii.t ••ino ac~de pre•ent: 
• • • I • 

. in a aonkey anti»oclf, .c.paracl ~O. a h~n anut:sody.. .For 
exaapl.e, . ."ib~ amino· &1:1cl ·;.equene. of a aiui.an ant~y jut 
prior to. ·hUYl' .caa1n, CDR '·~. 12•94 1• 9anarally cy•~•ine­
al.anine-ar9in~rt• · ( u9i.~in'9 . ·i• known u tie repl•ced in a 

10 minority. of an:t.Uaodi•• w1'Ch ••rine or threonine); in •oae 
antibodies J.n. ~· aonJcey ~·· aequanc:a ia C}'•t~ine-alanin•- • 
••rine; t.hwl, in tbi• uupl.e, it may be preterred t.o·\lee 
serina at aaino ·ac:id &4 , .... Fi9, 9D). 

In e. further.aspect,,~· inv•ntion.f••~ures a aetbod 
. . i . 

· l.5 ·ior ~r.aatin9 .• .huu.n llav.t.119. a pan;icu1.ar an"t.iqan, ~, 
~n• aaa.oeia~•4 vi~ d.ia.,a••· Tb• method includes ·adlllin­
i•cerin; a therapeuucally ettec:tiveaaoun~ or• recombi­
nan1: att~~Y apecific fOr the panicular an~i9en. wberein 
~h• ree011binant ant~ocly .i• oil• baviftg' eithe~ a huma~ or 

20 chimpauae · cona-cant rew~n. ·~ an ·•ntit•n recotniz in, por­
.tion of • aonk.•Y variahl• retS.on, or··• tir•t. monkey con­
•~•nt: .region. &ftc:t· an ,.&Mifen-r•~nizing po~tion ot & 

.••c~n,d., ditfuen~ aonXey .. ~~1abl.• ra91on. · 
ln pr.tarred elibqCU. .. n~a:or U.• a»ov• ••pecta, the 

25 o.n~J.9en . is· a tuor. an-ci9en, an an'ti9an involved in an 
. imauna di•orcler.,. an. antit• involv•d in an a\a~oiwaune 

r••Po111Je, a recept.or ecpr••••d on a boai:. cell, or an 
antig•n.••l•c:ted ~l'Oll th• nuan anUCJ•llll C?58, VLA4 (o4&l 
in;a;rin) , c:oi, i.FA3, .It.NC,. LAM, CD25, C04, CDll, C:020, 

3.0 human T-cell racap~or., .. CD3,. CDI, CD23, CD,1, Cll44, Cl>45, 

CD71, · 'tNFlll, 'ft1F4~ Tn, · ~tl9•n~ IL-1, . n-a, csa •. adhesion 
. •Ol•cul••, ~, VCAM, CD54., CD2a,· c:DUa, CDll.c·, CDll, and 

C:D.llb, the na\I onc:o9•n• .product, MDR•l (P99'lyc:oprotein), 

~F• •ncl it• r~epto:r1: and PDGF; and~· recombi,ant anti­
l5 . body . ia active ~o •i~er deplete (kill or eliminate) · 

unduir•d qcll• (LS.a., ant"i-cD4) I:»)' aCC.illf with c:o11ple­
aant, or.k1118r c~~~·' or .1• &c:tive a• a c:ytoto•ic a9en~ 

8U~SHErr. 
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. or. 1:0 cauae Fc-rae•pi-.or Jd.NU..'19. by a p1la9ocyt•. Alt•rna- · 
civ.ly, ·t~• ant1~ody bloc:Jt• or sciaul•t•• reo•p~cr tune-

.. :· 

't:ions, or n~ui:r&liz•• a~ive 11el.ul.e prod~~t•• such a~ one 
·or •oa:-e ot th• in~~rlttuki., m and ~'·· 

5 In oth•r a•paet•. ~· invention·t1a~1U'•a phazmacau-
- . . . . 

tical coapoait~ona of t:Jl• ab0¥9 _anti~di.. or fra91lents 
thereof. compoa1tiona or ptocluct:• · •CCordin9 to th.a inven-

· tiC!ln may convani•n~ly be provided 11' the fon of solutions 

•~i~a~l• tor parenteral or naaal qr oral ad.ministration. 
10 Appropriate' preparation~ of ant.ibody ••Y be llli¥ed with 

appropriate ~repar•1:.ion•. ot ~ar a.vent.a, resulting ii\ 

1ncr•aae4 clinical utility. 
o~her featui'•• and. a4v~n~faa of i;be invention will 

be apparent from the tollovin9 deaor,ption of the pre-
15 fettaci eabodiunu 1:1\eraof, and from the cla.ias. 

P••srfptign pf t_b• fx•f$rr14 hbpdfmtns;1 

T~• drawi119• ~ill.tit•~ briefly~ da•c~i~d. 

Drayings 
7iG. 1 .ia a tabula~ repi-e .. nta~ion ot 20 codons in 

20 . n1rte. ditf•r•nl; lCJ heavy chain l•ad•r sequance• end ten 
aonkay·Ig heavy·cna~n ..leat!er oequeiteu; 

Fxc;-. 2 1• • diavraaeticrctF•••ntation·ot the struc­
~ure otvario\la X9_cha~na sh.ow~~'*' t.h• relative ppnition of 
l.eadar, variable, •ncl constant rttiet~!I with ~e posit.ions 

2! Of 'l"e9;tZ'iC~i.on •ites and prilMrs uaed fo~ ~li;!icat.ion; 

FIC. 3 1• a 4iacara111111e~ic rapr•aen~t1on ot a heavy 
chain ~·•••tt• vec~or.fo)'·expreesion ot h"11\ail er cl\i•eric 
antibodiee; 

Fto. 4 is· • , di19n._-c~c·· npnsentai:icm ot a · l19ht 

. lO chain i:••••~t• vector.as;f.tn~.t• expraaaio.n at human or 
chia•rLe antibocli••; 

FIGS~ . 5 anc:t s 41"• dia9ra.uatic repr••l'.l~•t.ione ot 
vec:tora cl••iqned .. tor ~reaaion of iauil09lobulin from 

·kappa or lainbda .li,ht c:llain ~.1 reapec:ively. Xn these 

35 vact~rs, the imuno9lobui1n 9•nu ·are arranvod in .• tandem 

SUBSTITUTE.-SHE£T 
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cont J.qurati~n u•in9 neoayc:;.in pboapb.otranafe¥"aae a1 tbe 

••l•~llbl• aar~•~; 
FXG•.· 7•i; 7•2, ~ftd I ~now th•. nucleic ac.id aequ•nca 

o~ V'&Z'.1.0WI leader ••fl\i•nc• pria•n useful in the invention 
5 (~tle•• . pri•u• in FIG• · a ·· corraapond . 1:0 uoae l~•t•d u · 

SEQ. XO 1'oa. 1 - 12 inf11; 
FtGS. ~A tl\ra'1p IR •r•. compuiMIUI ot llWIMlft •ncl llOn"." 

~Y rew.i.~n• .. ~n th•· VH1, · vs2_, YH3, _VH•, M4 vas •epenc••, 
ancl VXI and· Vial, .. an4. VlaJUda?.It •eq98Mu,. .r••pe=i vely; . 

lO . F~G. . 10 1• a c;ompai-.iaon ot huu.n iln4 aaftkey VH3 

•~enc~•, with one cail~iaon to the huaan VR2 ~~·; 
na. 11 is a 4Jraph~qa.l r•pr•aentation of the binding 

of. an •n~ibocly.af tb• in~~ion to a h~n Q)4 an~19•n; 

f'tG.. 12 ia a .!ziap~cal r•~••n~a~ion of th• inbi'bl­
l!i tion ot biild_iru1 o:t in ·:tty tb• ~t.~»ody ah~ ·in FrG 10; 

F;iGS. 13 .•nd 14 •z-• por"Ciou of · tae nucleo~ide 

••flU•l'lcelJ .. of ant:1•CD4_. va. and VL re9io1aa .reaped:ively; 

rxc. .15 i• a: 9raph •bowing ani;.i•CD-54 •=1vity; end . .. . . 

FIG. l' is a hia"t:~CJZ'•• eo.p.ri_ftt pla•aid aspraasion 
20 fea~\:lrn .. 

. . 

. · •nc:l · liac:aqu• iaonk~Y• ( lnoldbg IUleaa aonkay •nd cynoaol• 

9ua aollk•Y>· Tllis · i.ftv.ution prov~cSe• details of ·Ga• of 
25 . the. claiud tnve~~~on -~t.h various •onlcey fanas. !'hese 

ax~_le• are not · 111i.i.'t1.. in ~ inv•nti~n Ud •Y M 
. readily: ~ppliec1 · ~ · Rher .:014 world llol'lk•Y• • 

. . ~t~rin~.· ~o Pl«~ 2, ·t:he~ ia·ahown in .dia9r--.tic 
form cbe.9.neral a~ccur. of 9ane• ·~~4in9 iJlm\UlD§Jlobu• 

30 lin h••"l"1 kapp• 1191\1:., and laltbda li9ht cil&1na. Each. ot 
th••• chain• 1• fora.a Yi1:b an &TG ·~ c:oclon followed by 

. • l.e.ader sequence of· •pproxhiauly .60 •••&, a "9ion 
encodin' • varl•bl• re9ion "of th• iauno9iobulin, and • 
cona~an1:· ration.of ._that ~unoglobulil'• IXgpl.•• ot dif• 

3 5 ter.nt. leader . •equ•n~••, or •~vnal 1J9Pti4••, a~ beavy 
chains are. Shown '-n nG. 1.· 'riles• .-quencea, and. -chair 

•. 
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aquiva~~l;. in monkey, .can ~· d•~•rmin•d by 8l;andard ~•c:n­
niquea ~•ll known ·to th~• of ordinary •xill in 1:h• art, 
ancl •• ~••cri»act below. 

~· ••quenc••· ahown·in 'l:h• lover por~ion ot Flc. l . . . 
5 ara hvan laad•r •ecauencaa. AppU.can~• have di•covar•d. 
~" c:onst:r"cti.on o:e pri:aer• coitpl•••ntary to ~h••• leader 

"r•9icm•. -11ov•. ampl:1f1c:at1on ot 19 v.nu irom monleeya. 
S1•i1erly, prim•r• ·t_ioao~o90ua to ps.o!IJt•Y l•~r aequances 
. t1u ~· uppe;- portion of HG •. 1) can ba wi•d in ampli-

10 t.t.cacion Of lltOnkey tuwaoglobulin 9enes, and al•o for 
aaplU-icai:.icn · of · buaan i'IDllUl'loglobulin 9enes. 

8y .uaa of aueh ·priaera in •tancl6rd ••Plifi.c:ation 

~rocaaurea, 9•n•• on~odi•' vario&iS monkey iltmunoqlohulU\ 
. genes. can~· ·n.ia4ily .t.aolacacl., ~n~ dl• eequenceai ecod.inq 

lS the variab~•·ra9iona -ot ~h•·ant11M>di•• deterained. Exam­
ple• of auc:h procedure• •~• p~ovide4 below~ The reaul~s 
ot· ~· analy•1• provided ~•lov ar•.Pr•a•n~•d in Fias. 9A 
t.hrou9h 9H, and in FIG.· l.O.. Surpl'isin9ly, applicant found 
'that:., de•pite th_• ability to produ.:. ant.ibodie.e ·to rela• 

20. tively c:omserwd hWDanantiqena !n t:u monlc•Y•· the vari­
ule regional framavor)!c •MU•ft4'•• of· the. l.Jl'tibodie.s ao 
produced ware·. indistinf\l1-hai;le ~r~ -~o.•. ot hwnan a:n~i­
bodiail,. That :.i.&, :~b• a~1; o"f vat-i.Uility. in imlunc1e1lo• 
bulin aequance obaarvc4 for ~e a~nkcys vas: &i•U.ar to 

25 ~at obaerved tor hwnana,· and 1~ v~s iapcs•ible co dacer-
111.ne vtiic"h ant:.1.bod.y vq -~•r-!vu· from 6 huaa.11 ·er monkey 

wi~~u~ analyais of·~e-ecuree it.self. 
1'hua, for example,. r.fefrift.9 t:.o l'IG. to, tb• amino 

.•cid.••qµ•nc:~ of Qe VK3 i-eqion ot baan.wa11 compared vi~b 
30 monkey. The bu•en an~i•• •howad a ranqe 'Of hoa~lcqy 

amon9 ~·••elv•s from 83· - ta•;.vht1e tho•• ot th• monkey 
\fare .from 9.0 - 95' :boll~l09ou•-vi~ the hwaan· \'Kl reg-ion. 
·tn· contraat, th•· · hWian VK2 re9ion vaa hoaolaqous to the 
h••n VH.3 by eo•. · · [Xn · 1:.b.is· dra.win9, as .in the o'tbei-

3 s : drawill9•, Ue . pneenc:e. ot ue . suae &11~no acid at any 
location i• . llhOtim by a d&llb, wtiil• 'CM p~cusenca ·ot • 
cUtter&l\l:'. amino ae:ict ·. 111 m!o~ ·by. the 11t1.nclard one l•tter 

----- -- ---- ·- ------- ---- -- --=-----
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code. Po.•itione co which no ~~••ft•ua -.ino acid can b• 
•••i9n•d ar• oown:a• an x •. ] .Similarly,_ hoaolo9y tor ~1., 
'VJl2, Vlll, VH4, anc1· VHS, ancl for VKI .and 'YlCII and Vlaml:Mla . . . . •· ... . 

x:u· i•· .mown in nG$. ·!IA • ·9Jl, · rupae~ivaly. ·Again, •i9-
. . . . . . 

~ n_J.t_icant ;homc!logy batwaan ne aonle•y ·iaaunoglo~lin region 

. an4 .. that of ~h• buaan v.u. obaa"-•d· in each ·vaJ:"ia.,l• region 
11\c~'1ding: · imaunot1oD\l1in. J n,S.on•· •.efiuenc•a.. S\lc:h hiqh 

hamology · i• aiai~ar . to that olJMrv•d aaonv buaan 

ant:l~o.cti••·· 
10 · Thta ·.a'thocloloqy by which ttia •-au•nce• ~•r• de"ter• 

mined. i,11-.:pr•••~t.ad below ·1n tb• ·exaaple~. Tllo•• of ordi­

nary ski.11 in ~h• arc il111 nQOtn.i~e that these examples 
are no-c ·.liad.einq in this in~•ntion and equivalent reaulta 

•nd monoclonai and ch1aerie ant1~4i•• ~•n ~ obtained J:ty 
' . 

1s similar pr_oc:edur•• w•ll known to tho•• of ordinary akill 
in~· ar~. 111 •·s~, u.s. pa~• 4,116,Jf?; 4,978,745; 

4,,75,36t; •,11s,::ss1; •vsra. Por ·~la, ai~•r clonJ.119 
a 9•ne encodin9 a monkey.variable region, aueh a ,ene is 
raad1ly li9a~ed to o~• •ncocling a aon>cay or hwaan cone~ant 

20 .r•qian, and ~ba.tuaed tan•• expr .. aed 1n. a pro~uc•r eall 
line to produce th• 4••ired •n~ibody. Below ar• provid•cl 

. •xamplea . of avch procedur••· 
In th•· f~llovin9 exampl••, th• . f irat. s1:ep in the 

.. tbad .1nvo1,,•• tbe isola~ion : ot i.ot.al UA from aonJcey 

25• peripheral blood or apl••n calla •. B_aella troa iJ11U1ni•ed 
monJcay& may be o~t:.ained fZ'Oll· peripheral -~lood or lymph 

nodes and used clirec:tly or, t::h•Y .. ,. be pref erent~ally 
expanded. Expanaion . aay involve lttD•• .papi9 vir\la 
tran•toriaation, tua1on co a·llecer0l09ou• ~loae c:cll vi~h 

lO -~ubaequent.••l•~tion, ~r cloning of •in9~• a calla uncler 
lJ.ai~inq dilution in the presence of atima~a~ad human T 
~•ll•. 

To~l RNA i• tben oonvert941 t:o •in9l• _au-a.-ided (••) 
~DNA by revar~• uan•erip~~· 11ai119 non~apecif:,ic: Coli9o-4T 

35. or rand~·bexuer•) ·or spilc:ifie (imaun.ovlokaulin CHl. or CJC 
. . .. . .. . 

or Cl.amtMI• con•Unt re9ion) 1 oli9onvcleotide primers. 
Sin;le~atrandecl ~~HA produ~4-b1 ~1• raa~tion i• aapli• 

il1fliff . 8U8STJTU1E 9fDT 

.., 
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fied ua:i.119 U• polY.erue chain reac~ion in vhicb •• cONA, 
~~i:h•r vitn deoxynucl•o~1d• triphoaphat••· a DNA poly• 
..-aaa. (~. a .manoa~bl• pelyaaraae). and •pacific 

· pri11era., ar• uaed ~, aap~ity b•avy or light ·c:llain variable· . . . . 

5 · reqion imaunoqlobulin •gen••· ft• pri .. ra ua~d are ainqle 
a'trancled·ayntbe~1c oli9onuel•otidu·ran9.in.f from 20 t:o 40 
b••••, c:ontainillCJ •o••. 4•9•n•rate ·_b•~· which oind to the 
ilmlunog lobulin 5 • l•adar aequenc••. Six d1ft•rent. 5' 
leadar ••czv.ance priaere· Cua. r:iG. ·1•1 incorpor:atin9 • 

10 reatrtccton enzyaa •1~• <.:.S...., a&lI) ·have been deaiqned 
~pr· ampl~f ica~ion of aonkey h•avy ehain variable r•gion 
t&1&iliea-ba••d on ~h•ir •i•~la~ity ~o hwaan heavy chain 
va~iable re9io~ 9•n• ~41111~••· ~1th each·ot 1:.b• •ix 5' 
'l~eder .. · ••quana• ·prisers, •. i.• primer apec::i.tic: for ~he· 

1.$ cona~ani: l"efiion cloaain ot .-tll• relev~t iao~ype (AJL.., IfG, 

. _l9M, I9A or I9E) also incorpor~t.in9 a ruU'i.c1:.ion ·enzyme 
•ite (~. a.I> is. uaad. Sim.Uai:ly, for monlc:ey Jcappa 
and·la~a li¢'t c:~ina, .other pair• of.pr1aers are u.sed. 

tor. amplif ica~ion ot ~h•. appropriate.· light c:tulin variable 
20 r99ion · (Fit~ ·-'1-2). 

Ot.h•r set& ct.primer• can ba us~ in oriar ~o incor­
porate 4.1.tt•t'•nt., unique rut~ici:tion •it•• to &llov direc­
~ional clonin9 of P~·amplifJ.ed DNA !nto an approp~iate 
expression· v•c~or po•••••ift9.tha caaa r••t~iccian at~•. 

~s A. ••tot ·pri .. rs bin4inq ~o tba 3' ·.,,4 ot the an~ioo4y 
h•&"'Y chain luder aequanc:a incorporatin' a IU.J,al site, or 
a .. i: o~_priaera binding to 1:he.firat 23 baaes ot fraae-

: .· 

work one 1ncorJ;Jora~ilUJ a lbQI; a.t.te ean alao t.>e uaed and 
are d••cribed ·in r19.. 7-2.~ Th• llOllJcey 1Duno9l~bulin 

. Jo heavy .an~ li9ht chain v•r!abl• r,e;ion.9enes ••Y he alonad 
into a •ftU~~le VeCtor 41rac:tly at~er ~ aapliiica~ion to 

. allow t\lrt:har . molecular . aai,1puia.tl,OIUJ 1f . necessary. or' 
cloned. ·directly into an ex_Ptu•ion veci:or that coni:ains 
bwaan .~aavy . or 119h~ ChaJ.n· eonatan~ re9ion v•n••. The 

35 . molecular contivura~ion ot tai• .iaun091ottu.1in t•nes i.n the 
·•xpreasJ.on ,,.c~r MY. be pnoatc, in vhicb iDunoqlobulin 
proao~•r / enbancar and other· replatory re9J.one '""• present. 

iti11mar 
I: "j , 

&UliSTITUTI: . . • .... . . 8H ...... 
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a• ~all &• apl~ce donor/ac:c:•ptor aaqu.nc•• •~ the in~ronJ 

•xon junc::ti(ln•. . Al.~wna~ivaly, _c:hiaeric .i•~no9lol:Nlin 

9-.nu can b• inaert.cd ~in a· c;pllA c:ont1911ration vainf heur­

olo9oua viral pro.O~•r/•nban~er aequencaa •. 
. '• 

- . . 

5 hampl1 lj · 11fZUODOI p( Xqnlgg An;U2Q4i11 

F%GS. ., •ncl • .. Clle priiaer• with QZ' WithOU'C 

r••-Criction •1~• raapact1~~y., uaed in the .PC:R •111>J.itica­

tio" f:Jf. iuu"oglab~l~_n gen•• frOll aonk•Y and/or hwaan 

cDNAs~ D•~•ila of tha_proced\IZ'•• Wied ar:•.PJ'.OYid.ad alov. 

· -10 RN~ V••: isol•~•<l fro• •• •Pl••n·. paripheral · bl=d and. 

·lyaph.nod• call• ot-~ya ~•inf·Che atanclard guanidiniUll 

·. i~tlliO:c:Y~nate. ae~od.. ~
~ ~oUl ·RNA traction iaol.a~d by 

.: t.b.i:a . utbod ~·· then \laecl •• a teaplata. I.or a\UMlequant 

aaplif ic•tion r•actiona. An a11quo~ of the RNA was incu-

2.$ ))atecl i~.-th• pr .. enc.• C?t 200 uniu of Moloney 11~::~• lau• 

k••1a • ~~r\aa raver••· tnnecri_pQae and .. non••p•c1tic 

(oli90-dT or.ra~clom_hexamars) or apacifie (iaaunoglobulin 

I9G ~1 reqion .or k~ppa Chain ce>n•~t r~ion CK)_ oliqo~ 

· ·nucleo~.1d• ·primer• .(so-1oa picaolee) · ~o 9enerau a non-

20 oocU.n9 Hnse •intl• ••A atrau. · 8inqle •t~anded cDNA 

produced Df this r•aetion was then aapl1f iad ~•in9 'the 

· j>olymerasa. Chain: raac~ion (PCR) • An al.iquot of ainqle 

. ··atr:an4ed. OONA vas incuba;:d. 't.Of•l:h~r vi~ uoxynucleotide 

. i:'i,-ph.osphatea .(lOld() , & theraoatable DNA polyaa.rue (2-5 

25 units)· and .bWlart-der1Yed •~b.atlc 0J.i90nuclaotide primers 

(50 .picC>mol~) ~ to ·•~lify •itb•r M.tavy or li9ht chain. 

,.~arill~l• r~9ion immunogl.ob\11111 9an••· 
V•in9 _pa.tra of .pri.au•. •boVn in F?C. a, ••v•ral 

re~r•••nt•t~ve cyn0111olvu• illau&no9lol:Halin heavy and li9ht 

Jo cb&J.n var iabl• . rqion aeflU•nC•• froa . a · nwUaet' ot qene. 

faaili••.w•r• amplified •. Tb• .. aapliii~d ••ciu•n~•• 
ware 

_cloned into ~· .IQQR'I sit• ~t-~• plaaa14 ·Y•~r p-a1ue­

•cr~l)1: (pSS, available·froa Strataqefta, ~J and uaad for 

DN~ acquencin9. DNA .~enc1Jl9 vaa performed 1111in9 the 

· 15 plaa11id DNA C:onta~~in9 ~h• c:lonecl in••rt as a double 

iii1iiiHf 
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•~ra~ded·DHA templac•·and the •~•nd•rd chain termina~ion 
••ciu•ncinv.••thoci •. 

Repr•••~•~i va c:ynomol~• monkey iu.u.no;lolDulin 
aequenc:.as ar• •llown ·1n FIGS. 9A .... 911. Incl\lded in FIGS. 

s 9A -·9R are ~h• conae&\aua eaino •~id aequence tor hWDan 
variable r-•tion v•n•• repreaantin9 eac:h ot. th• major vari­
able ~ion qene t.uiliea. The percanea9e hoaol09y ot 
ea~h ao~ey ··~ance Vl1:h ~· hWll&ft COftaan•us aaquanca, 
•xcluding th• cons~an~. doiaaift retion• ancl 'Cb• CDR regions, 

10 is shown. Tb• lavel of· t\oaolagy·tia~veen nwaan and. monkey 
••~•nee~ tor a -9iven. familf ia .as hi9h ••.h•tvaen tvo 
human ~~quan~es vithin that· taaily. It is impoasible 
~heretore to di•~inqui•b --~ween va~iabl• reqion immuft0-
9lol)ulin ••quences o.r~9i.nattn9 trom Old World monJcey•, 

. . 

:u and. ·thoae ori9inatin9 f~m humans ba••d CU'l sequence 
comparisons.alone. 

I1olotipn pf BRA 
Monkey antigen-specifi';: a c:all• were ob~ainad in 

aev•ra.l vay•: by tu•io11 of iaunized aonkay lymph node 
2 D · c:•ll.• to· the ~uman/mouse. bet~ayalou. tu•ion panner cell 

·_.line JCSH6/B5. And . aub••~-.n~ ecreafting ct th• hybriclO'll\11 

l·in•s, by virally trana.foned B cells, !)l' t.y J.n vit;ro 
· ·•in;le · a ·cell c:~on~n9 ~•~iqu.es. ::tfi i:h• · latt•r case 

qrowt:h of a •in9le aonkay .a cell was· aupportecl in yitro by 

25 co-cult.iva~ion with human ~ c•ll• that were sti•ulaced by 

antibody. A ainqle a c.ll vas placed in each well of a 96 

w•U. ti••u• cul~ur• plai:.e to9ether with approxi.J!tately 
. . . 

1~0,000 anti~CD3-s~imalat.cl ayte11ycin c-treated huaan T 
· cella. After •··tvo vuk inc:u.bet·ion pet"i.od tba e1ngle a 

30 cell expended to at lea•~ 200 .differentiated pla•m• cells. 
~ltura·sup.rnatan~ treat~·· ve~ls.vere •••eyed tor the 
pr••ence of 11BUno9_lolmlin by ELISA techniqu._a uainf a c:ap­
tur• a~ti~o4y ot goat an~t·mo~•Y iaaunowlobu1in. . 

· Cells either trom anti94tn-ape.c1i1c virally trans-
35 fo~ed C:Cl!lls or: hybrid•••. were ·C'lt'OVn ·up in •utricien~ 

nua~ra tor extraction of IWA. Wells froa 't.he in vitro 

SUBSTITUTE SHEE'r 
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•~1.• 8 c•ll clon.in9 ~•clmiqus tba~ vcre poeit..t:ve . for 
·imaunoqlobulin were· r.••oved. wa•h•cl ·~vie• vi th cold pno•­
Ph•~• butt end .••l.:i.n• pH 7 .• 5 and. cenuJ.:tu9ad ( iooo x 9 10 

•in). The vashe~ c•ll• vere •u•p•ft4•d in lOO~l ot lyais 
5 aol.~t:ian ( 4. K quanid1n1ma iao~ioayana1:e, 2S111M aocuu:m 

citrate .. PB 1. o., 0.5t ••d.lua ·••rc:wina, o .1H 2-narcapto­
•thanal.l • · 101'1 of . 2H .. .e~i.um aceta"Ca, pH 4. o. · vaa ad.d.ed 

and a1xad.: Prol:ein ·.wu .r.aoved · l>y .ad41nq 1:00. ,,.1. wa~er 
aaturated phenol, aixin' and add~ 201'1 ot . chloi-af orm/ 

10 .t.eoa11yl. alcohOl "': 1).• After. vort:u:int ancl incubation on 
~ea for 15 ain~ t~• •maples ware can~rifu9e4 at io,ooo x 
CJ tor 2o ainutes. !'he aqueoua phU• vaa U•naferred to • 
nav tub~, aix•d with ~n ~•l :volwae ~t iaopropanol and 
incu.Daead tor 1 hr at -20-C. ft• prac:ipitau was coll•~d 

15 by eenu-ifu9a~io'1· a't. 10 .. 000 x 9 for 15 minute•, washed 
vith 70,. e~anol, req•n~rifu9ed and ~e pell•t dried in • 
Sp•edivac (Savanc) ~ I'll• drieci DA ·waa Hdiaaolv•cl a 
aac_ond time_ in 100 ~1 ot lyai• buttu. An. afl'l•l volume i• 
iaopr.opanal was •dd•d aml.in~a'tad at. -ao•c t0.r one hour .. 

. · ao Ttle precipitac~. va• · c~lle.=.ecl b~ centr ifu9a~1on. at io, ooo 
x 9 tor15 'inutee an.~v••b,ed.vi~ 10• ethanol .. The pel­
·1et w•• dr.i•d in a Sp••div•c (Savan~) and stored ac -2o•c 
in. -70' ·e1:_hano1 unt:il u••· 
Synt,)>••i• pf ain;l•.•WMtd c;DNA 

25 Th• to~l RllA extrae~•d troa t:h• oell• origin•ting" 
. fro• . a •in9l•. we_l.1 vaa · cli••~lvad in 3a,...1 o~ double cli•:- · 
tillad wa"i-·to·wbic:h ~a added i,.1. (50-100 picoao~••) of 

· P1:'iaer- (•ither .rancso. bexaitera .• oli90 d.'t or 1 • i•uno-
9lob.uiin'!'"specif ic pr,S.•r•> and 106'1 ot . SX r•vcse tran-

lO •!=riptaae. burrer. (·o .. •.5· 'lri••llCl ·pa •··l• o.375K KCl, 15mM 
M9Clz.". 50aM. dit:hio~bre~tol); 4;1te lliftve was heated a~ 
'$°<: for.5 laiJlui:~• •f~er.vhicb it. vd,placed in ice tor 2 
a1~ut••~ Aft.er ai•a~.t.nv~ ~l UAsin (Promega)~· 5;ll of SllM 
d•oxynueleotide tr..,p)loaph.t•a, and 2.#l . (200unit•) of 

35 Moloney aQrine l•uk•Jiia v1ru•·~var .. tJ:anacripta!'• (lJRL) 
v~aacSded, amt th• .~i~ur• inc\lba~ ai. 37°c f0.r· 1.5 bours. 

. .. . . 
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Af~•r compl•1:ion. ot 'Cb• reverae l:Z'uwc:.ripta•• r•ac~ion, 
1:h• ··~ngl• ·~•Nl•d C~/IUfA •ixt\11"9 WU atr-acted With 
pbanol/chlorofo~ ·and pa••-4 through • lal G-25 SEPHAD!X 
ap~n colwnn.· ·~·~·~•ria~ P•••1aq.'through ~his colwan W•• 

$ uaad aa ·-c.amplate .a• c:DllA ·for · . .Pa uplificaT.ion. 

a;pl!Cica;ipp pf 11 sp):Q, 

3-1·0_,,,.1 ot th•·. •• oDllA ·vu .mixed with 10~1 lOX tlO 
b"ffer (50011K ICCl., 10~. i'r~•-JiCl pH .8.3, l5111M MCJClz), 
1. '"'l ot .1. 25.DIK !Claoxyn\lclaoUde· t:&"i.PbospQ.~•, 50 pico-

10 aolea -of apaci!i~ illaunoglo»u.lin 5' prime~, 50 picomoles 
· at· spec:i.tic i .. unog-l~bu.U.n ~' primer, and 2 - 5 un.its of ·. 
~h•Doatabie DNA· pol.ya•~~· . (Syn~etic: Gene~ica). · The 
·raac:tian volP• vu )2ouC,llC ~o lOOfi'l vid\ we~•r and over­
l•id with 100p.1 of ·~i~al o~l. Th• reaci:ion mixture was 

15 lnc~b•t•~ ai: .. 'Cha toU.owin,9 ~-pera~u ·for the apecitiecl 

ti•••· 
-~4-c·tor .i111nute 

-; 4a•c for 2 · aina.:ea · 
72"C tor 2 miml~u . 

20 This cy~l• was repeat.ad 30-35 ti.lies. 1'h• &11pl.ified prod­

~cts v.re exallliine.d-by a9aro•• 9a1· •lecei"OpAor••i• usin9 a 
·1.2.% .. a9a~o.• gel and. ilol~c:i:ilar weight atand&rds. The 

amplified immunoqlobuU.n va.ri~ble retJion 9~ne& ran approx-
.· i••t•lY -~•tween, 350~500 _. aarkara. 'th• Pea ••$llified 

is products var• th•n.uaed for clonin9 into the appropriate 
platJmid vec:tor. 

EXgpl• 2; c19njnsr Mqnk•y ptibqdy 11•u• 
Since aoftlc.ey.vari~l• rqicm 9en• a41tue~caa. at the 

cDNA ·level, .are ind*•C1fttu1-M•le . from· .h\UHn ••ltl)ere of 

30· ch• aquivalan~ qe.ne ·faily,_ 1•"1.n• :reaponsea t.o aonkey/ 
hwaan c~imerlc •n~ilKM!i••• if-any, at"e.unliltaly_to be any 
ditfarent tban ···t.hoaa JllO\l~ed · ag&inft bUJDe •ntibody 
molec:ul:ea. 

·pea. ~•chnology can ~ \&Hc:l to .i.n"ocluca •pacific 
35 restriC:~i~" _enzyme a~tes, ·.1~c:1ucU.nra (t:ntt no-c limit.ad ~a) 

8UllS1'JTUYE SHEET 
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A&lI, ~IX, EaµI and Hh&l· into the Old Wo~ld va~i•ble 
· re9ion . ~·czu~nc.. ~urinq ~· P~. anplitic:at.ic:in reaction 
u•inq pr~~era based on·••• in FXG. 6. l're•axistinq 
cloruld· 9'tne• were ·amplified trom =•ir •peo.i.ftc vecto~ 

5 u•inq th••.• pri .. ra td 1ntrottuce th• apec1tia rc•triction 
site vtLic~ va• au~•equent:ly ua-4 1:0 c:lon• ~· v•n• in~ an 
expreaa1on yacto~. Altemati"ely,_ th••• prJ.•era ware uaad 

~o amplify ··directly fros cellular MA. 
Expraa.-ion vec:tors vhJ.dl bav• lMu con•uuct.ad are· ot 

10 two ~J'Pe*· ·Th• tir•t (••• ncs .. 3 ·and 4) allow• eloned 
-cDNA i~uft09lobulin var1~~l• .r.91ona troa.monk.eya ~o be 

inaerted in~ ae&•••t't•·vec:tor, uainv unique re•t.rict.ion 
alt.ea, in vhi.c:h the imaun09l0J>ulin · 9ene al•m•nt.s are 
arranged. in. • 9en01llic c:onfituration. Tld.• type ot vactor 

is in,corporat•• . an iuun09lobulin promot.u"~ the· two axon• 
making up th• illUll'1ft09lcilnllin leader squenca, tw~ c:loning 
•it•• aasx ·and lf.bal; cloVn•~·- aplic:• clono:r: •equenc••. an 
iuunoqlobuU . ., enhanc:ar r•;ion, a hmun consunt re9ion 
c;ran• . (heavy or liqht cbair&J anct dovns'trea• polyaclenylatian 

20 ai9~a1s •. 1n.a44it1on, th•y include. ••c~•rial oriqin of 
r9Plicac:ion, • beca•l&c:a&aa•• .9an• tor bacterJ.al ••lee .. 

• uon. •ncl a neomycin pho•~ran•f•r••• 9•n•. t.or G418 

.aalection, or .a. xa,.thina~nine ptloaphori~ayl tranater­
. ••• · .(gp~) v•n• for mycop!leno1ic ac;:id ••l•~ion in iaaual-

. 25 1an. ~el~a. . 1'h• heavy and l·i9ht cb•in expruaion vactors 
U•• naomy.c:in pbQSphouanst•r••• (Jleo) and unthin•-11wanine 
phoaphorib99Yl tran•ferase ,fGp~) 9•n•a rup•~iv•l.y as the 
••l•c~a'bla aarker.· . . . 

Tb.tl aacond type. of ••r•••i.on •Y•tea <•4• nc;s. 5 and 
-'30 6) ua•• iMuno11lo»ulin if•- in a cDIQ.· c:onfi.tur•~ion. 

That ia, no intron• Ol' •plic:~ •i~•• ar• pr•••nt betv•en 
qae . 5' l••d•r ••C111•nc• and .th• 3 • c:Oaatan~ re9ion 

.. ••ciu•nc:••. Tbi• type · ot vac:1;or \lCili.c•• h•teroloqous 
.viral promot•r/enh.neer ••quencea, d.rivinq .baauno9loltul.1n 

35· heavy and lithe c:hain.9enea arr~ed ill a Undea faahion, 
_polyade~yla~icn ••quences and •-~•l•ct:abl• Jaa1UD4lian cell 
marker (Nao). Tb• Neo 9•ne can~ •odit"i•d -to weaken it.a 
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tr•n•lat:lon, •·a·. ~ chan9in9 the codon. qpstr••• and 
adjacent the •car~ ~it• of t;h• 9ene troa ACC ~o TC'l'. ln 
addition; a·di.hydrofolat.•r•cS.ac~aaa (db.fr) 9~•·1• pr•••nt. 
tor 8\lbaequant: gene 8QlU~cation Wi.tb •t:hou-exau. Mon• 

5 k•y ~~9lob~i.h variable reqion 9•n•• to be cloned ini:.o 

cDHA ~Qnf Lf\IZ'•G expre•a4o~ vactora v.re aaplif iea either 
troa pr•-ex~•ting clonad ~9qUoncea in t.h• llhu~tl• vec~or 

(PIS), or .. 4ir•~ly froa. ~ vi.th pri•er• containin; aithar 

.the ."re•tric:tion ait•• .I.Alt or .llJ.1l:t· and Bblt, ··tor heavy 
10 cr.&1n, or Ja1XX and DD~ or biWI tor kappa or lambcla 

li9ht chains. other pot•,.~ial uni~• reauic:~io.n sil!as 

hovevU-·aienQc axc:luded. 
Chi~ic h••~ &nd lil)bt Ch&in immunoglobulin 9en~ 

were introcl~ aeparataly or ••quen~i•lly .(for q•n~ic-
15 al.ly cont.i9ured c:ona~ruc;c:;•). or on ~· •••• vector (toi: 

cDNA contigulied ~nacru~~·> , ~Y •l•etroporat1on. into a 

pro4uc:er cell l.11-•· Ele~pora~icm vaa uaed <to inuoduce 

· : lineariz•d OIL\ coiuatnac" ·into e·ith•r Chin••• hu•t•r 
. ovary -tCHOJ · eells, or, llOUS•·· .•Yeloaa calls, followec:I by .... . . . . . 

· 20 · sin9le Qell clonis:ig. of. iile ua~sf ecun~a int:o 96 well 

·~i••"•·, cult'UZ'e ·pl.at••· 1.1.ctroporat.ion condi tiona u.ein9 
a BTX-100 (l!X, San n1a90) el~etropor1~ion device and a 
l•l cU•p~abl•. plas~ic , c:uve~te f&Ve . optimal nwnbers o: 

· ~ranafeetanu !ro• · • 9iv•n · uount of ve~or DNA.. CHO . . . ·. . 
25 ·'·cells . U•t ·ware adapt•~· to grow in 1u1..-n•ion in aarua• 

. tree. aadium {CHO~S SFli -~%.minus hypoxant.hine and thyai­
clin•, Cil:Jc:o). were uaed in. · cona~ucta con~aini119 viral 

r•fula~ry ~l•••n~•· 

'Nlu;iaoins xs yari'b~• x•1en all!tS 
lO . · · Th•· produ~t.: of 12&• PCR rea~ion var• ·~~cted with 

· l'h•nolichlorotora •ncf pa•••cl QZ'ou9h a J.al SEPHADEX c-2s 
spin coiw.ft. . It tae DirA . .frilpent v•• to 1'• l>lWJt end . . . . 

· clon-4 . .i.nto a pla-id J.»l U Kgel,, o.lal of 1.251111 d•oxy-
nucleoUd• . trip_hoa•ua and 1Jil ot X~enow DlfA polymerase 

·.35 . (5 u"-11:11) was e.dclad ·'CO ~· ~cu.l PCll react~on aixture 
cioou.l) ~d incu.au4· at 31•c for is minutes to. fill. in 

SUBSTITUTE· SHEET 

.. 

... 



• 

PEB-18-96 23109 PROMa • • 11J. 

W093/02l08 PCl'/US921061t.a 

. 22 

· 1.nY · S, overhanqs. · Before b1"1\t end cJ.oninq int:o a plae­

aid, th• ·$ • end• vere pb•PhOrtYl.ateO •• to1lova; 5ul of 
10l[IK A'l'P,·iµl ot.T4 polym,ac1aotide kin••• (10 ·~nit•) were 
added to.th• ~ocal reac;tion:•ix and tncutta~ at 37•c for 

5 :to miau~aa. · . -p~itia"cl fii~pant• tba~ contained 1ncarnal 
t-••tz:iei:io.n ait•• · vere first en~ vith 'the approprie.te 
i'U-CriQti~~ ~~YJD• and ~ dir•c:tly tor li9at1on vi'thou~. 
pho•Pl\Ot')'~ation. ln bOtb ca••• ~•·frapen't·~o bG cloned 
wa• •x~acud.vith pbenol/cbloroton bston li9atinv into 

10 tb• appropriat~ veccor •.. 
. Por the liqat~~n reaction 10' o~ ~h• phosphorylated 

or ru'triRion anzyae cut•~C'.!t aaplified trapent vea nixetS 
with approx.t.11u1t:e.ly 2n9 ot .Pprapriate vec:t:or (total volume 
1~11. p~viously diqemted with the restriction enzyae(s). 

15 For blunt end-clonin9 pBluoacript dit•s~ed.with l;QRV vas 
used... For Ricky end cl.0Alri9 th• voccor '?CAE 5.2 or 6 .. 0 
or pG•n•x.•H. o~ pG•n•xX-.. ct.at with appropriate reat.r-iccion 
anz.Y.•a was u•ed. i,,il : a'f :lOX li9at1on buffer (5001aM . . . ' . 
Tri-HCl ·pH 7·.6~ 1~.,_. "~lz1= 10J!IM A'tP, 10mlC:ditbiodlrai-

20 t.ol), -.1 ... l T4 .J>NA .J.i9eae fl .ul'lit) V•• &4cled and the reac:• 
· .tion .• ~l~ed · t.o proceed . at i'-C overni9ht. Tb• U.9atad 

aat:.arial."."•• uad· -co· 'tr .. fo~ compe-cen~ I. soli HBJ.Ol 

cell• uaJ..ft9 'the standard c:alciwa c:llloricl• Mt.bod ot trans­
tonaatJ.o~·· 'fhe tranaforae~ baet•J;"~• · were ae.lec~ed by 

25 9rovth on .LB aapiolllin~GOntaln1n9 a9ar plat••· .Indivi• 
• • • • I . • 

dua1 .. cc.loni•s·wa~e •~lee~ •n4·9rovn up· overnifl'&t in LB 
ucU.wa containinv ~,ici.iU.n and plaa1d .DJIA ecraetttd 

using"~• a~andard alkaline lyaJ,• method. Uter r••~ric­
~ion analy•i•.to de~raine ~h~c:h1 olone• contained imauno-

30. 91owlin ·in••~·,· ~· DllA',va•:Pr.,arad tor ··•quanci .. 9. . . . . . 

ba»•nei~q elon•" -on••· 1 . . . 
· Cleaned imaunogl0.•l~ variabl~ · ration 1••• were . ' . 

••quencad uinv • •t.an~ cnain tU'llination .. thocl. 
Do~ble •trancled . plaallicl DirA; .. c:onta1nint th•· cl.oned insert 

·ls vaa. uaad ·-.aa. 'th• •••n~in9. tuplate~. Bator• HQUencing, 
Ch• Clo@~• .•'t.rancted. D&fA )t'aa· ctinica~ly cienatured. DKA wa• 
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•equanc;ac:l ~i~ 'l'i)>NA. p~~)'11U'aae SZQVl:llASE (United States 

.•.tocnea~al corpora~~"' · Cl•v•ianll~ OH> , racliola:t.•l•d 
alpti• d•~ATP, aiu1 .• a.fol.lovi,n9 .aaquanc:in9 priaers: {S' 
CAC?AGCTGGGfAC~'fCCTcA .s •) ·~nd · (5 •. GCCCCCMAGG~CTc:n'GG 3 •) 

5 for illa1.m.09l®u:l1n · .G bea'V)" .~h~in var:l.a»l• re9ion in s • -co 
J • and. 3 • to 5' cUrec~.i.CJnll nap•otively. (5 • CAGAGCTCGGTA 

CGTGAA~.:3 1 °> and_ (5• .. Co~C~CAGAGc; 3') for iUWlo­
globulin l~a · .it9tat cbain va~iabl• · r1191on in 5 • to l • 

. and J ' i:o 5 •· cl{t"•c~J.one., · · r••pec~£,vely. Raaccion produ.c~s 

· 10 "~~· ••P•l"•t•~ on .. 6, ·.po~y~orylami.4• t•l• and. read. 
'l'h• r•aul.~a.· ~f ,qu.~cin9 a mlM•r of Old Wor"ld aon­

leey i~u1109_~~ulin haavy and .liCJht variable .re9icn genes 
&rl!l ~arized in FIGS~ 9A ... 9K. c;loninq and aaquencin9 
cynomolg11~ ~oqlo~lin 9enee ha• not i:a.an previously 

1 • • . 

3.5 dNcri~ed_.. ~ri. the ·li~ara~ra. Nor·, th•r•fora, ha• the 
daqree. of h~•Ology 119~ .. n hWRan and cyftOaOlfUS V reqion 

-. . I . . . 

9•1'•&. bean p~aib~• t:o d~i~•· The bomoloqy ba'tw••n 4' 

single c:bi•pa~z•e ·.variabl• . laabcla 9•n• and 1 ta h\Ul&n · 
9enoaic.coun~erpar~ n..•· been described 1bov1J19 only a 2\ . . . 

20 ditfar~nce in tAe fra .. vor.k r&9ion8 • 

. TraMtestipn .ancS ••l•c'Cipn 
After aaquenc.~nt cloned. heavy .•nd li9h~ ctsaift varia­

ble reqio~ 9en•s, ch•Y vere •u.b<ooclon•d iftco appropriate 
vscl;ora fCJr axpr•••ion~ Th••• •ttY be ve"or• conatructed 

· 25 vith illll\Lnoqlo~ulin r•9glatory element• in a ~enoaic ccn­
U.9urat.ion (u shown in· nc;s. 3 and 4), or vi~ viral 

· t'•f'll•~ory elea~n~• u.si.119. a cDH,. confiFatd.on· {Ftcs. s 
and G) •.. ~pJlZ'.opria~e nat:riction sit:ea (D.ll and I.bat) can 
l:>e .4••.ica~•d inco. ~ .P~· up11tication_ primer• dllring the 

JO. ini~~1L°l ••Pl1f1catiDn •t:.•p, or conv•r••lY aaplUica~ion 
pri••~• containin9 ...-~riccio~ •i~• can be used to 
opU.ty imau_nocl~o.b~l.in 9enea tro• the ahat::tl• vec:t.ors into. 
Vh.t.eh they ha'Ve baen cloned. · Al~•rnativtaly, immw109lo1»u.­
lin ~ar-iabl.e re9icn . pnu ••Y · be cloned 4ire=.ly into 

JS· expr•••i~n.vec~o~• attar iCR amplification troa RNA, ao 
t.ba~ •ub~lon1~~ ia unnece••ary. 
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ll9s;;rpppr1ti9n 
Eleea-.opot"a~icn va~ used ~o •ithc co-transt•c:c haavy 

and light cha~n 9anoaic·co1111~Z'Ucta or_aoq\len~ially trans-
· tact h••'Y'Y and li9~~ ~ha.in v•noaic consttu~• inco Sp2/0 

5 cel,l... ln ••qt.a•nti&l mn~t.·c:~ion• •l•c~roporation of ~­
cbiaarie li9h~ ctuain cona~ct was f ollave4. by ••l•~ion 
in mycophenolie acid. -~~·~ng cu~t11re DUpernatanta from 
clonas, · · 9rown in 96 well plaus •. ~or l i9ht ·.Chain proctuc-

.. ~ion vt~h ·~~i••r• qainst bwlan U.pt main cons~anc 

10 .raqion uain9 an ELISA ~•~hnique, allowed •el.action of th• 
bi9heae 1~9ht ~ha1n expreaainq clones. S~•equ•nt elec­
"oporation ot li.CJht P11ain tran•~ec~ants u1tb a ve~!!Cr 

c~nt•inin9. ·~·. 1101\Key /hlWAn Ch.i•a.ric heavy chain iauno-
9lo~l1n conatru~. allOv.cl .. 1ma •election of Q'ansfac:toaas 

15 •KPr•aaincJ° Chimeric: antil:Joely ot the cleeired apoeiticicy 

and i•otypa • 
. ·Th• l19n~ ·chain .CONS~'l'UC'I: pGEND•L" (FIGS. l a.nd 4) 

vaa ~ran•facted i1u:.o•t~• aurine -.yalou cell line Sp2/0 tsy 

~l•c~roporatlon •• tQllowa •. SP2/0 cell• at a concentra-
20 tion Of t·x 107/ml .ih ~ranat~ion ~after (2~2 1IM BUCroae. 

7.aM aodiul!'· pho•phar.e pH. t.·4, ld Mq:i,> w~a IJ1¥ed"wi..tb. so 
. ug ot pGENEX-L conu~ntnv th• appropri•t• cloned 1J.9bt 

·cuin 9~,. which.-had prev.i.ouly 1*!n linaari3ed by clitJ••­

tion with·~· roartric~iQn .enzymtt &DII. ·. Th• cells ware 

25 pl.aced 1n~o. ·a 11Ll diapo•e.blo · p~a.•~ic spe.ctrophatomatry 
c:uv:•t:t:a an4 place .•leccrct4ea 3. S mm apart inserted int:o · 

the c:uvett.e. U~i.nt .. a lft-1~~ (B'tX,. lM.) · tranotect:.ion 
apparatua th• eel.la ware given. pnl••·of.cvtt:-ant. f'ar soo 
aic:roa•conds s11c:h ·tlsat .P,r.ox~mat•lf · . l~t. : cell de.a'th 

30· occurr•4· Thi• value vaa d•~~e4.prior to 1:b• tr&bS• 

.. t•ction ~y p~lain9 th•.ca1l•, in~· abaenc• ct llHA, with 
' . 

. inc:raasin9 volta9•• and .... urin9 Ch• numben . ot calls 

aurvivin9 2.c. boura later. The volta9e v~a'Q.f _cell viab.il­

. ity.was p1ot~4 graphi~ally and th• volta9e corraapon~in9 
35 ~o 50t c•li 4ea~ u•ed for a11 •ubaequent •lect~oporation 

•xp•rim•nts. Uainl' Che .~TX-10~ &ppar~tue •. t:h• opti••l 

value vaa toQn4.to b• ~ pGl•• at an ~l1tU4a ot 200 ior 
! 

' 
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500 aJ.c:rosecon~•- .A.tee pulsinq the c•ll•, tbey we"•· 
allCM1d to :r•covar on .·ice tor .1:s ain..a~• .,_.fore being 
tranat~ed ~o 96•welL~i••ue cul~ure platea in Dulbecco•a 
JIOdifi.•4 Za9l•.·~· ~adiUll: CDHEK) c:ontain1n9 St fetal calf 

5 aC'\lll and 1H •p2/0 aondi:tion•4 aed.iwa. call• ve~• plated 
at a conc:antrat:i~n· at · Vfticta. cell. poveh was •••n in 
approxi .. tely 1·in l of.th• wall• at~ar .. 1ection wi~h the 
appropriate. clru.9. · ~hi•. part.aeur vaa de"nin•d fer aach 
. electropora~ion expuiMJlt:. -by .p1at1nt varyi'-9' nuuer• of 

10 •l•ctropo~atad calls ptar we~~- noo_o - 10, 000) and ••l•c:~­
ing for- ee~ls. whioh have ..iftc.~rpo~ated th• plasmid. Tb• 
mm.Der oi wella,on _eac:)I ~la~~ ilblch anaved.cell qroVt:h vas 
c~t•d after-· 2-J week• ~ ••l~ction. Thu•, th• appropri• 
at• nwab•r ct ~•11• ttsat ~~· 1 .ouc ct 3 po•i~ive wella 

15 vith • giv-en: conc:ent~a~.l.ori . at .a p&n1cular ·plasmid was 
·d•t•nined. tor uaa.in.tu.~ar•.experiatmt•. . . . . 

Di~eetly after ~~·~ac1on.~•ll• were placed in 
aac.UWD withou~ . clru9. · Prelh medium vu adcled t.wo daya . . . . . 

attc~ elee~rop~ra~ion containing either 0418 or mycophe• 
20 ·nolic acid ~or· _cell•. ~xl'&~l:tJ.Un9 neomycin pboapbo~ranafer­

&•• or 9u&ll&•Yl pb.oepbo~t•r••• a~1vity r••P•ctively • 
Cell• ware fed every. 2. d&Y•-· for .the fir8t. wetak and than 
twice • .. v .. lt ~areaf~~.. T~•· _cancent.ra~ion· of dru9 to use 
~·· deten.a~nad ~Y ·:1.n~~iis; : Galls ·1n · the ·prea&nee of 

25 incre1.sin9· c:Oncentr•t::.j.ou ot drug •nd aonitorin9 cell 
viability. ··The. conc:•ntnt1o.n of uu9 ~••d ·was tvice th•t 
which czave 100' kU.lj.ng .. · For sp2/0 approx1Jn&ceJ.y l"'q 
aycoph•nolic acid/al. wfli r,quira .•nd tor G41a approxi· 
iaatelY 800~/al. 

30 c;~ll• ware elenra.p~aud in. •veral way.s, •itb•r 
. heavy and li9b~ ·· cbaln. · 9anoaic vectors (pCenex•H and 
pc;a~ax•L): were co-•1~9poraccd, o~ th• li9ht cma~n waa 
•l.•ctroporatad -alone.. ln th• lai:t:ai" c:aae, cl.ones were 
•creen*4!· .for hi.9b level .xpreasion of Chi•U'ic: 1aunoglo-

3S . b11lin lJ.:vh.C .c~ain. _usinf en £LISA 'tachJtjqua. The•• clws 
vare. th~n -vr'!tvn up and alactroporated .w1~ heavy chain 
cont&inin9 vector. It c:OHA tandem 9ene construct• were 
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u•ed, th• •~Pr•••Lon ve~tOt' C~CAE5.2 or TCAI•) waa firat 
lin•ariz•d.by 419••~1on vi1:b ~· ras~ic~ion enayme·~l· 

· A ainqlo •l•ctr:oporatioft vu a~ticien~ to acbi•ve 1n"­
vr•~1on of.' ~ot.n h•avr· and· l.1.fht. c:hain 9enu. Aft•r 2-3 

5 · v••ka auperna~an'CS -!roa Well~ Vb~C)h c:ont..f.n~e · t.o grow in. 
the pr•••nc• of ap~ropriate . .-U9 ware ••••yad for th• 

aacr•tion 9f chiJlaZ'ic i.munoqlobulin li9bt &:!lain or vhole . . 
i•un09lobulin u•in9 an ILlSA .. techniquo. launoglabulin 

9•na• in a. c~NA conti9'1r•tiort .. were •l•ctropo.-ate4 into 
· 10 ei~h•~ Sp2/0 cells, aa datleri~ed above, or into Chin••• 

Ha••ter ovarv (CHO) call• adapt•d to 9row in •u•peneion in 
ael:'Wll-tra• mecU.um. CHO c:ell.• were alect:roporatad u•in9 a 

a~x 600 elece.roporetion appar~tua, aet at. condi~iona for . 
ach1ev1nq maxiaal nWU.rs of· G<l18 raai&~UC· colonies. 

15 Tbasa were 210 volts, 'DO.-F •nd ll Olla•~ After clac::tro­
por•tion,. cell• were counted, waa~ac:l in tran•feccion. t:Nt­

ter, r•auspended. in th• aaae ·b\ltfer. encl plac~4·.on ice tor 
.15 ainu~••• Cell• were .&~justed. ~o 1 x 101 live cell•/•l 

ancl 400 "'l of C•ll •u~p•ns1on $>~~ in a o· •. 4 &l starile . 

. 20 diapoaaJ>le cu.vett• (BTX lnc:.).·. :r5 HO( ltot 1 linearized 
• TCAE s.2 or·~CAE 6 v•~tor OKA, oontaininf cloned ae.caqu.e 

illllUftOqlobulin variable r114ion genes, Vere reDuspanded in 
TE 'bUf:fer. (l.O - Tri.a, 1 1111 -EO'i'A.; pH 8.0) at 1 114/11.l an<l 

acl.dacl 'to ~h• -cell- euspauion.. · Blectroporation vae c&rr:i.ed 
2$. oiat by diacharqing th• appar•~WJ Wlil\9 th• automatic 

c:harv• ·and pulae but~on.. . The ,c:uvette v~ ·Placed on ice 

for 15 a~nutes. th• C9lla .diluted into 130·•1• ot aarua­
ir•• madiu• and placed iota aix. t&-vell plah~ (ZOO p.l per 
vall · C:ontainin9 apprmc.iaat.ely 6,;6G.~ el&aU'oP.or&~d or 

30 l,)33 live cell• per ve~l).· Indep~ant al'-c~oporat~on 
paraaater• were establi•h•d.tor.t~ia call line and aelec­
~ion by G•1B vas·at 40~ ~t/•l-

Sct11oin9 f.or eroO~lQD Qf QD$1~pd:y 

Tha . presanC:ia O_f . h\mllft; lionke.)'· Or ~·•1'1C alltilao4y 

35 secr~ecl .by ~ran&teceaanu 'H.e. Aseayed bV e !LISA t;;ecb­

nique a• follows: ~6-.,.li flat bcti.u. ~l.ete11 (Dyna~•cb> 

.. 
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were c:oa-ced wii::;h 90&~ anti-bwun 19G or gapP« ac 200 

nq/w•ll in Coatinq latier (aodiwa_ c:ar~nai:.e o.a 119/al, 
aodiwa.»i~arbonace- i.ss 119/al,-pBt.&) and incu>:»a~•d tor•~ 
l•ut·i:,tsr_•t &0c. Th• coa'tin9 buffer~·· r .. ov•d and Che 

· 5 ve~la -~locked "i.~ ·l.20" 6'1 oi Bl.ockint 8\lffer (1~ »ovine 

'•U'U'll al~~i.n: in phosphate tnatt•r•cl •&l1n• c:on~lrd.l'UJ o. 2t 

sodiu azi.d•) .•nd :inc:uQ&ced at 37•c tor lilr. Up ~o 121 Ill 

· ot eall · c:ul ture •uperna~ant: waa added ~o tha "•l.~• c:on­

t'aining .~lacking .butter -~"d ~~·~•d 2 bra at .11•c. The 

10 . pla~s were then· wa1be4 tin ~la••_ with ras. · l.OO IA-1 ·of 

~orae radial\ peroxidaae-label•~ goat anti .. hwaah I9G (or 

lcappa) .diluted _1q.OOO ·.~: 1:5000 in Dilu-cion Butter (U 

bovine ··~~· all:NllLn~ o.O$t 'l"V••n-20, o.02t aoclium azida 
in PBS) waa .added·. Pl~1:es. var.a incubated· I~ ,?•c tor 1 hr 

15 tho ··wash~ :.1ve ·ti•• wi.tt.1 PBS• Ch.t. .. rie an~11'o4y was 
. . 

cle~ec~e~ with · 100 J'l o,f hycb:'cv•ri· peroxide and tj\e au.b-
•:t:r-ate, ~, 3 •, 5, 5 ~ --1:e-cr.1tima'tbylbenzicU.n• (1: 1 V/v) par vell. 

Th• r:o1ot ·re&c~i.on was .carain•ud &f~er Z ~o 5 11in. Wi~h 

100 ~l ot 2M auituric acid: per well. 
· 20 Tho•e .of ordinary ald.l.l in D• art c:an rea4ily par-

f 0%'1D. equivalent ••Chocl~lo9i.. to 'those 4ea~r1b•d abov•· 
Examples Of such. -~~Chft0l09Y include imort•lizat.ion Of 

••l•c~•d. B-cells by bytar~49aa iu•ion, .aa descr~bed a~ove, 
with. ·th• c:el.1 l_in• JC5R,/95 ~crlbed ·•y c:arr-Ou at. al. , 

2.5 .Ui4 J. '£gperimental Begli.c;ina 1566, 1986, or •l'l equivalant 

cell · line, such as .SPll-4 · (avail.able from Sandoz, au, 
Ehr11~h •~al., :3t Cl!n. ~b••· 16Jl, 1988). $imilar cell 

lin•• can be re~4ily cons~rucc•d ~Y •~•nd&r4 tecbniqu .. 
u•in«J p~bli~•lly .•V'~ilabte. aat!hodol~. Alt.ernai.ively,. 

JP ~-.uno9lobulin 9enes aay a...cloned froa: <•>"cell• i .. or­
t&lized · by ·. vir&l trana~o111&1:ion "'J.Ui· H1rR'1 . po;io, as· 

deacribed by H&rk~va •'tr al.,.· :JO. ycp::r yiruogl 549, .1985, or 

w1th an equivalent virua, (b) ~Y ~in~le a-~•11 ~lonin9 ~o 
pr~vi4e a i::~ana~ent .iaortalizaUon. · aa · deacri2-d by 

35. :Am.aro•o an4 ~pske. 145 ·3, :bgpupqlosz 3155, · -1190, or (c:) 

. by u.ae ·ot a·reeo~inant i1UnB.10vlob~1ia.bll~riop1ut9e l~b­
:rarie•, •• descri•d by. Hde ~t . &l., 246. &gience 1275, 
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1119 ud Kc:C:affarty •~ al., .348 Na;w:• 552, 1990. sci-ee.n­

in9 for ·appropriate an~ibocly conta~ning cl.ones c:an ba . 

P•rtorn•d ~y thoee tecb.niqa•• d••cribed above, or •quiva­
l•nt ~•abniquas ve11 knoVll to·1:bo1e of ordinary •kill in 

5 ·Qe art, encl.th• 4••ir4id taun.09lo13ul1n. 9ane rucu•d from 
.tha i-or~alizad. cell lirua .... ·. In ..Sdltion, t:h• ~ti:body 

. . . 

. produced by i•olat•d monlc•Y I call• can»• u••~ in hwaan 
·therapy, without. aan~pu.lat.ion to form• chiaeric •ntibody. 

'l"b• ~uaa.n c:onstan~ zie9ion uy be oatain•d a:.y •~anctard 
10 tachniquee, with any d••ir~d i•o~ype vell Jcnovn to tho•• 

ot ordinary akill in th•· art, .and~· .varia~l• r~1on of 
·a m.on>cey anti~ody _li9at•d wi~h Qat huan cona'tant raqion. 

Particularly u••tul ~hiaeric antibod.iee against apecif ic 
call •urtac• ·recep~ars vnic:ta·c.n -~ \aa94 in i..W.ouar&py 

15 'of ttwaan• . include d>4, XCAM•, CD1~, CD20, CDI, CDl.2.a, 

Ct>llb, CD28 ,· CD18.; . C:D•5. C011, arad ~ca. 

lxpplo J; c:loninq and h&g11;nq • bnktYllup•n Chimeric 

Ant;~b;dy yicn a;ecifis!;y fqr CDt 

The foltowinq i• a apeci~ie example ~f ~· mathods 
20 .•nd ant~o~~·· of t~i• inven~ion • 

-GeneralijQJl ot.MgnJcey XgQCalizad l•G.SU Lin11 

An .a~ult cynoao19'Q• _monkey (White_ 6\anc:la Nov Maxico 
· Pri••~• · ~ntar) was i-\Ullsed. intr~11CUlarly, in:. multiple 

· •i~••· with 1so-3oa~9 of aolubl• .C04 (aCJ>4) oz- cell Mm-

25 branea .( 1 .x 10• . cal.1•} :froll th• CD4 positive call l.Lne. 

a\q)T'l .using- a standard· adjuvuc.. · X_..i&ation was 

· r,paat.acl every· 2•3 W••kS a total. of aix 't1Ma·. ~ aonk9y 

was boosted by in.ject.ion ot 100.1'9 of 11@4 tnco tbe 

inguinal x-a9ion of' one ~ip ancl one week ),ater 1:11• drain-

30 .t.n9 lymph node trom tbt1 auae tbiCJb· at.agic;&lly r•aoved. 

~yaphocyt:•• were removed froa the lyaph nocte·by •licinq . . 

the t1••u• and rinsinq vi~ •t•rile mucH nediua. 'Iha cell 

•uapenaion vaa ~·•••4 thro119b • nylon 9auze and collected 
.bf c•ntrUu9&tion at 1000 x g for 10.ainutas. 
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Appr.oximately l x ·101 ly.pnoctt•• ware •uspended in 
Tri• .. &84niwn c:hlorid• b~ftar (16JIK, pH 7. 5) · and wamad ~o 

· 3'7•<: tor 5 •inu~•• ·ta 11•• th• •~hroe)'t4•. Lyapho~es 

were c~l~•~ted ~y can~it~gation and ~uapan4ad in ~-lav-
5 c:ifta meehyl ••ter. (I.ME) .and ~C1Date4 ac :11•c for 45 min­

·.ut••. ne Utt traa~•cl · c:.lla w•rtt. filtuecS tnrougb • ftY.lOll 
•cr .. r&· and c•ntrifWJ•d.. ·: :uil of fetal calt serum was 

·•dclec:l, the cell• aapencld· ~ va•had twic:e 111 serwa-fr•• 
•I~ 'tb•: cell.• ·ware c:wn'Ced a~ llixacl in~o & ain9le. soa1 

10 conical centrituqa ~uba ~09•ther vi~ an equal number ot 
K6H6/15 h•t.e.romy•lo11a cells, prevasM.4.tviee L" aeru• ftee 

·aediua. Cell• .we~• ven~ly •ia•J)~ed in l ~l of sot PEG 

(polyeuylene .9lycal) •cld•cl al.owly vith t•n~le •~in-inct 
over a l: m:i.nute perio4. 'ihe calla vere·~•n l:'as\lspendc 

. 15 ~Y ~he.e.4~!~ion ot 2oml ot.••~»-tr•• ... diua over• s •in· 
. ut• .. period, vi t:h 9entl~ aixinq · .to 41lut:• ou~ th• P£G. 

· :· J.tt.er .waaning twice with · aerum-ir•• m•dium cell• ·ware 
re•Wlp•nd•d •t .a concan~aticn. of 5 x 10'10.1 ml in IU'HI 

~c$iu.a. ~oncain.inq 2ot .fetal c:al'f •erua and. 9eni:amyc:in ~nd . . . . . 
20 placed in~c 96 wel.l micr~ tia•ue cult'lll'• pl&Uff at 0.1 ml 

p~ well. · An equal· vol&&me ot HAT M41w. ( o .1 •l> was 

added tc aac:h . vell. and the bytu:ida allowed to c;ro~ to~ 

14•17 clays ·»afore •c:raen.i.ftfJ.: 

§greening pt Eu•pd ,,11 Hybrids far t;b• 

25 Prpdustipn ot Anti~Cp4 
.Th• asaay. to ~eeeratn• anti-CD4 apec:ifici~y was •• 

tollowa·: ELISA plat.ea w.r• coated vith :recomt>in.ant •CD4 
at a concentration.. of· 1ooi19 par w•l.l and i:t1ocke4 with l' 
bovine ••rum altawain in PIS. 50·1'1 aliquots ot tayoricloaa 

30 •upaniat.•nt ver• removed from aach w•ll and allovc to 
int;utNau vith th• aCD4· coated plat•• tor 60 ai1Wtes .. 

B~ndinq was ·deteeeed hy incub&~ion with 115% l&.beled qoat 
anti•human or· ·9oat. anti..,.nleey I9 to~ 10 ain\ltea •. · Attar 
vashinq .four ti••• vith ~iatill•d w•t•r, tile v.11• vere 

:ss counted in a ga-.a coun~er.· Po•itiva vellts. were re• 

••••Y•d in d~plicat• and ~· hybridoma Qalla froa ~oae 
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w•lla au~Qlcm~d Usr'•• tJ;a••. · f iJ:"st · at 5 cells P•r well 

'then tvica at l cell p•r" wall.. ·At thi• ata9e ·anti·•CD4 

POtl~tiv~·wara •cr .. n•4 .tor the ability~ bind ~o .cell 
•urtac4il.CD4. Ttiia wa •. d~ ~y inhi:tlit.t.on·o, 1Pin4inq ~fan 

!5 ant.i•CD4 aurin• aonpc;lon~l, umed 1t3, .'t.o 'th• CD4 poai­

tive call. lino 1u.,.r1. k.iafly thi• vas don• by c:o-incu­

J:)&tin9 different. .amount• of· aonkey u~i-C:04 .ancS 1on9 of 
fZfI-la:tieled 1F3 with 3 .x 1ot aupTl e.ll•/vall in a 96 vall 

pl•te. Att•r .inc:uba~ion . 'or . 1 hour at: room . teaperature 
10 · (•~out 20~2s •c) cell• va: removed ))y vacuum · on~o 9la•• 

fibllr tilters. After extensive vaahift9 vith·P&S ~be fil­
i.ers were counted in· ·a 9aama coantar to dei:;crmin• 'the 

inhibition of 1Fl binding to aupT1 call• by th• -.onk~ 

hybridoaa supernatants. 
15 . A·C&ndldate clone waa choaen.vhich procl~e4 an an~i-

body tha~ &h01il•d stronv i~ili~~iol'.' •9&1nat. lJ'.3. 'J.'ba clon• 
. v• c:ho•• vas i•~}'ped .u1n9 ft'Qlllln .itlotypinv r••t•n~• and 

found 'tO be. .an lfJG2 po•••••in9 ·a lallbd.a. 11tht ·Chain. Thi• 
cell line was qrown up to larger number• for cloning of 

20· its i11J1~no9lobulin v•n••· 

·CJ.onip; of H1pvv and Lfpbt. .c11aln·v•1:£1hl• 
g.qign Ganes· frgm MOD~'l' Jpaoxtalizao I-calla 

Total. MA .was ·1aolat~d ·troa-_1 x 107 aontey iaortal­

i~ed .a-cells uain9 t.h4l. paniclini.\111 iaothioeyana'te 1Htbod 

25 daacrib•d a.bov•. ·one tentb of the to~al.JtKA vaa uaed to 
ale• •inC;l• atrancled c:mrA uain9 an oli90-d!'·oli9onucleo­

... tide pri .. r and revarae.t:rantac:riptaa•, also u descri~ 

al)Ove. one: tent:.b. .of th•&1i0\lnt ot aa c:Dlll wu U..ed to••~ 
up PCR··nactiona. T~ •ix~ r••ction• ·08,Ch inc:luda4 one 

30 ot • . .i.1C 5 • v11 family apec1eic. oiiqonuol•o4ticle priMr• con­

~in~nq a J.Al 1·re8'%.l.c:t~~ sit~ toqeth•r Vt'th an %9G 3' 
constant region olifOnucleotid• con~•i~-~, an 1J1a ·I aite, 
aro1:h enown in Fig:ur• 1-1. similarly, five Pea reacuons, 
ut1l.S.zin9 one of .. five 5•. lambda leader •••nee oli9onu• 

~s .9l•ot;icl• pri••i-•. eont:•ini~ • lsl.1· tl •i~ .and .. 3 f l~ 
conaun~ re9ion pria• conu1nin9 an m II •1ce_ were. run. 
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Reaction conditio~s .were a• cleac:J:ib•Cl above. Each PCR 

r••~t.ion wa• run in 't.riplica~a·. 'l'h• Pl'Oducta of nc::ti of 

ill• b••"Y c:ha·in &n4 li9h1: c:li.ain a•plificati.OJ1 raactions 

were run on 1 .• 21 a9aro•• v•la· Th• VJl4 beavy ohain priaer 

5 (SEQ. .ID. · tlO. : 1~: 5' .xct~'l'GAAACACCTGTGGTT.c:rt 3 ' ) 

&nd lambda primer (SEQ. %D •. NO.; 14: . (5. ATCACAGA'l'CTC'fQ\C 

CA~CCTGCTcc:c:c:rcrc::cicc '•·) 9•~ •~ron9 ~and• on a9uoae 

9•1 •i•c:~opboraaia •. 'Tbe. p~u~u oi thu• r~actiona vare 
u .. d.for cloninq into~· vector 'Tc:A.Z a,·whic:h c::ontain• 

. . 

i~ b1,JJ1an 1~01. ~nd hwaan laiUMSa_cona~an~ re9ion ••ciu•»caa. 
· Cloninq of . tba . cvo var1able r~i.on 9•ne• into the 

expr•••ion veccor. TCA£ · 6 · v:•• done sequentially. !'irsi., 

1:he ·heavy· ch&in llCR p~oduc:t: and the. v•c~r TCAE · 6 were 

diCJ••tad·w~t.tl ue r•l'tt'ic:tion enzyaea.111 I aJl4.J!hl..I, th• 

lS prod~ct• extrac:ted · Y~th _phenolJc:hloroton, and PA•••d 

~rough a S!PHADEX C•25 •pin ·column. Tb• Pat prod~ct was 

li9atad .. to the c:u~ vector ovarn.t.qh.t at l.t~C in the pra•­

•nc• of .T4 ORA liCJ•••· ~xiaataly soon; ~al DNA was 

. li9ated .in a volU:JU. of 10~l:v1th an inaaii;/v•~or aola~ 

. 20 ratio of io:i. L·i;ated. maurial wa• uHcl to transform 
. . 

Xl.•1 Bl~e ccmpe~en~ cal~ (S~a~af~•l and ~· ~ranatormad 
call• plated on~o LB·a9ar plat .. ·con~aininq 50~91•1 eapi­

. ~illin.. coloni•s ot &mp.i~il.lin · ra•iatan~ •c~eria vve 

plc~ed and 9rown as Sal· minicultur••· ·pl•••id DNA was 

.25 exuac-c.ad· trom •&ch of tUs• culturea by a standard alka­

line ly•i• ae~hod c::\lt ~:L~h·.tbe re•t~1=.ion •ftZYlles ill I 
.and 11.hs. I and tbe product• run on • 1.zt a9arose 9el. 

Pl&amid• vi~h in••~ of approx~-cely •50~p were uae~ as 
t•mplates fo.r the au-equent clon1nq o! U .. fb~. cn..1n vari-

30 ·a:ttle reqions. Tl'le pr~uct• of~· l.19h1: c:b&in PCJl reac ... 
tion ... wall the plasmid con'taining 'th• huvy. chain ineeri: 

vat'• cu~ w1~b th• r••triction ensya•• lsr1 l·I and An: II 

.and li9atecl·t.09e1;har •. flaaaid ainicultur•·w•r• acraaned 

by cuttinq vi.th .. a,sl i1 ~ A)!I. .IX... Di9e.•u .CJivin9 an 

"35 ~naart o~ appl'oxaauly. •oo-450 bp were •~red poa.t.tive •. 

Pl•••id• con~aininq ~~b IAl I/Jl!a l ancl ill ll/~ II 
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in••r~a wa~a qrovn ·\IP in. · l&rf~ quantities tor ·oNA 
. . ••;\l•nc:inc;. 

~ha ~andam ehimarlQ .an~bOdy expresaion vector• TCAE 
.. 5. 2. ancf' TCAE: 6 var;8 cterivad from tb• v•c:i:.or · CLDN, which 

5 it••lt .is a 4•rivatiY• o~ ~· ,,.c~or ltLDH10~ (253 Ssisnca 

77-79 ~ lt91). . IU.DN101' in curn ia • der.t.va-tive ot the 
·expre••i'!n vec~or 1'lfJ) (7. Jiil 651~fG1, 1tf8) · 

RLDN.10~ cliff er• · ti;oa 'th• va1:1:or TJID in . Ce tol.lowin; 
vaya. Th•~1hydrofolata reduct~• (DllJ'a) ~anacriptional 

10 ca•••t.~e · (promo~•l" •. cDJIA, 41ond. polyadenylation re9ion) vaa 

plac:e4. inbetwMn tile 'tiasue pla.-in~en ac:i:1va~or caaee~te 
(t•PA •Xpres_aion c:••••t:te) and ·ne neomyc:~ pbosphccrans­

ieraae CNIO) ca•••tte.ao tha~ all three c:a .. attea are in 
tandem. and in the ·~·· tram1.cript.ional ~ie11ution. In 

15 .adcliticm, the DHFR gen• proao~er in .CLDN baa .been r•plac:ed 
by th• aO\lea b•~a 9lo~1n .. ,or promoter (3 191. cell Bipl . 
. 1.24,-54, 1983) and tb• t~PA cDNA t'eplaaed _by a polyliftker. 

· A~l· ~bree euJcaryatic tr•n•criptioml ~••etua. Cbpr•aaion 
, DHFJl, ~EO) can be aeparatacl :froa tale l:tac~erial plasmid 

20 .DNA (pt1C9 derivative) by div••tion vi'th ca restric;i;io12 

•ndonuclea~e ~I • 
Cl..DN differs _from Br.DR10.b . .ba~auae ~· aous LTR in 

. tront. at. 'the polylinJcer ha• been replac:ed. by th• human 
~cmeqaloYJ.i-va i•.tiate early q•n• promoter enhal'lCat- (41 

2~ '8lJ., 521, 1985). 

"l'h• expression vec::ors TCAE s.2 ·and TCAE 6 differ 
fram CLDN in that.: 

1) They contain tour tranacrJ.ptional ~••••ttas 

(inataad Gt ~rae), in tandem order: 
30 ( •) A human i•unogl~an&U.n l.i9tit chain canacan~ 

. . 

r•gio" derived via aaplJ.fioa~ion of cDNA bf·• Polpareae 
chain react:lon. :tn Tc.AZ· 5 ... 2 this 1• th• h\lllan i•unoglo• 
b\ll1n li~ht Q~in kappa.constant region (Xabat n\Ulbering 
ainc acid• 108•214, allotype ICml), ancl in !'CA! 6 the 

35 hUNn i_mmunoczlobulin light .. c!s~in laJmda aons~ant r•;ion 
(t<aat nu.-J:1er-inf &aino ac:icl~ 1oa-21s, 9enotne O• a.t.nus, 
Mcrj a11'\lS, J.<a minu a·llol:.ype) · ~ 
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(!)) · A bUIUln imaun09loa>ulin heavy chain corust.ant 
r•qion; in 1'o'tb caut.nc:ts the human immuno91~bulin heavy 
chain vaa a qAJDm• l con•~ant r•9ton (Kaba~ n~rin~ amino 
acid.a l.l4•4'71 allotyp• Gal.a, Gill&), which waa •erived via 

S Uplific~'Ci01t of. c:DBA ~~y ·e·.POlya•r••• cha.in ..-.act.ion. . . ., . 
(c:) J>Hn; contaiJ'linf it• own auaryotic pro-

moter and·pol.yacsuyla~ion r99ion • 
. (cl) NEO; · al•o co~inill; its own auJcaryot.ic 

promo~.r an4 polyadenyla~ion r-vion. 
10 J) Tbe human ill'lll~o91o•u11~ li9b~ and heavy cb•in 

ca .. •t~•·.oont•in syn~eti~ si9nal ••queneas tor ••c:re~ion 
o~ th• ~uno9lobulin Ghains 

•>. Th• b'Wllan immunoqle>bulin li9h~ and heavy c:hain 
o••••ttu contain •pectti~ DJIA linker• Vhich 11llov :tar 

15 .inaartio~ of .li9ht -•nd h••Vl' ·ia&m09lobulin variable 
nqionil which .-intain ~h• uanala~ional reading fl'aM and 
do not alter the amino ~14• noz31&lly found in imnunoqlo­
bU11n cba_:Lna. ·The. inccrp_oration. o~ th• cnangea deoc:ri~e4, 

l•d ~a t:a~ con•truc:tion ot 'the .vector• TCAI s.2 and TCAE 
20 &. ~· C:loninq ·of the iMun09lobu.i1n liqht and beavy 

va~iable ~eqion 9enes, from th~ anti-en. het•1:0bybriaom.a 
aal.l line Et .1, int~ 'l'CAE .6 .led to th• coutruct which is 

depo•i.t~d J.n tl\e ATC:C. fha coneµuct, . Which has been 

dap~•tt.ed~ concains th& c:y.noaolCJWJ aonkey i'llllunoqlob~lin 

2S b•&vy cb&in variabl•. ragio~. and cynoaolqul aonJCey iuuno• . 
globulin li9hc ~ha~n varia)?l•·raqion-, who•~ aaqu .. ncea are 
abovn in· Figure• .13 and ·u i:-~•pac:tively. cloned from the · 
anti-C04 bybridoaa c•l~ line Et.i. ~be heavy c~a1n Con­
st.ant re9~on i• 9f.hu&1an·ori9in.of th,i VUlllA 1 iaoi:ype and 

30 Gala, . Giil.z allotypa. Th~ l.uda li9h't c:hail'l constant 

t"eQ'J.on 11 ·•l•o of h\111&11 ori91n, ~t. tb• Oz Jlinua. mc9 a1nus 
. . . . . . 

CJ•no~yp,·and tte ~in~··~11otypa. '1'~e 1-U~lobulin CJe.n•s 
. are .c:i.oa.ed. into t~• .•..-11ah. ;expre~aion ·~ecl:.or TCA~ 6, 

•hown in Fit="•.•. wh1Qh. vlaan aleCU'Opora1:ed int.o th• 
35 IUUlllal1an call line CHO-p~uced ·a aonlc•f/huaan anti-C04 

ch.t.urto antilxJdy. . The·. DR~ conau-uc~ described herein, 
baa· been· uaed to -cranaton ~ bac~•rial auain XL•l .Blu.e, · 
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••l•c~ad in ~hc·an~t~iot~~ aapicill1n and depos1~ed aa a 

bacter~al c•ll auapen•ion in •t•~il• LI udiu c:ontainin9 

15t _qly~arol. . 

Ano~b•r uaaf ~l ~••ion •Y•~•• i• on• in Vhich the . . . 

5 9ena encodinc; a ••l•c:tiv• .·llU'Jcer L• modified to .enhance 

yiald ot r•coabinant •Y~ ... ·~ocJi1-1 a 4••1rad aequenca. 

For example, translation initiation iapairaan~ of a doai­

nant aalecta~l•· 11arkar reault.• in fewer drug reaisunt 

colonie• coapared te> a .non-iapaire4.vec:cor, but •I.Ch indi• 

10 . vidual ·colony expru••• · •1fftif1c:antly hit.her l•vals of 

colinkad v•n• prod~c~. tban in tba unimpaired veer.or. For 

axlimple, trenala~ion. ini~_iation 1• dle t1ra'I:. •tap in pro­

tein syntheai~. The translation initiation •it• of tbe 

· neomycin phoeph<n:ransfe;a••. 9an• (G4l.i ra•i•~nce 9•n•) 

15 vaa ch.~n9•d ~roaa con••n•~• KoaaJ( C••czu•nca - csc:AccA'?GG) 

-to .. a poor. Kozak (••CJU•nC• • .c:Gfcc::ATGC). ttanala~ional 

initiation 1apa1rm•nt ·of. aaa G418 naiatance· t•n• rasult~d 

i~: 1) a •~9nifican~ (5 fol4) r.ecluction in th• nwd:aar of 

G418 resistant·. colOfti•• D):Jt;ained from a sU. a11ount of 

20 . plasmid DNA ~r•~•fct.d per c•ll, alMI 2) a •1tn1f1cant 

incr~aae in th• ·&lioun~ of. co_.,:.nked proclu" t•n• axpruaecl 

in uch clon•. 1~ t::ha c~~· -oon~ainin9 the consensus 

l<f?&&k .73' ot th• co:a.oni~ •c:reued pr:ocl'f.Ced l••• than 

· 25~9/ml, with ~ly 3, .. prod\lcing· qz-Mter t;ban ·l.OO ng/al. 

2s · For ·clones v1~ the ·~~•r9CI. poorer Kos.a~, at of the 

coloni••. acr~•n•d.pro4uce~ l••• t:han 25 ft9/•l, compared 

vl tb 63.t · of co1oni•• pro~ucintJ tr••t.•r than 100 ng/11.l. 

Specitieally~. raferrinf to Flt. 16 (vb.ere ~ 1.2 has a 

c:onaansu. Ko&a~, and . ~. ·lZ . a.a• • poors. · Koza.IC) , 2sa 

·30 coloni•• were aeriv•cl froa a-"elacitroporations of 2_5 "' o~ 

"DNA vblcb contain• a n•cmrcdn pbo•pbo=ianafara•• v•ne with 

• conaen•u• (uncban9.t) tranalA~ion atart •i~e. 201 of · 

th••• colonias (?a•> did no~ e~r.sa any datactabla ;ane 

product(~, <~5 nq/al-of ~~•ric ia.un09iobu1in), and 

35 '·only 8 co.loni•• · (3,). expr•••ed aore than 100 ng/lil. 98 

.c~l.oni•• WC"• clerivecl &• 6 :·•l•c:~roporationa ot 25 p.9 of 
. 

. "• 

DNA which contain• .the neoayc:in pboapbocrana!araae gene 
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with an alcercd· .tranala'tioz.i ~can . aice. 6.lt of th••• 
~oloni•• were •:xpr•••1nt.aor• t:ba~ 100 n;Jal., and only'' . . 

ot. ~h.••• eoloni•• axpre•aad· l•••. ·'Cban 25._nq/•l~ 

:PKA S•Q•ncing 
· 5 ' · · Plafiaicl ONA·~· pre~-4 .from. l.OOal cul~v.raa. lt vaa 

~ur~b~r purifi•~-. by ,pr~~iQt.ill9 .(l voluaa) with • mix­
. ture of 2. 5K •od.in c:blorid• and ·iat polya1:b}' J.eno CJlyc:ol 

{6 ,,olumea) on.ice f~i" -~S ~&ea •. Attar r:antrifu9a1:icm 
. at 10;000 ,x 9 f~r 20 ~inut .. , ~he pallet wa• vaeh•d with 

10 1ot e~anol,, .• rec::anerif\1941!~ and dried 1n a Spaa~ivac 
·(Savant..)~- . Th~ ·P•l.l•~ ·o.t _DB~ ·vae. reewape'1d•d in deionized 

va-ee; at. a.concanuation ~t.iso-210 1111111. Seq\aenc1.n9 vaa 
·carried o~t on 51'9.0f dou-le •~ran4e4 DNA U•in9 l:Ae ~•ch­

nic;rue of Sang~ •. · sequenc:i~V,· Pt.J.Jiera which Vere hoaoloqoua . 
. J.5 to •equenc.es vi thin th•.· expr•••iQn · vector up•treaa and 

.. downstream of •it.her ·~· li9b~ chain or . buvy chain 
.in••rta· ver• u••d· T~• in.ere• wue ••qu•nc•d in both S' 
t:o 3 • ancs' 3 • co s • ... diJ;'ac:Ctona. _Two cl~.n•~ of a.n.ti-CD4 

liqh~, c~•1n and two·elon•• ~t anti-CIM h•a'V)' cha1~ aac:h 
20 9•nerated f~om ·a•parat:a pea .. reactions were &9C1U1ncacl in · 

parall.el in order to·· d•i~in• whether any ~ucleotide 

c:hanqes had bee~. 1ntrod&ao•4 4urinq the PCR ruction. Bo~h 

of the cho•en h•a~ chain.allcl bOeb l19ht chain ~lcn•• vere 
. . . 

found 't.O t;e id.anilcal oval:' ·their antiir• lM9tJl, continiA9' 
. ·.. . . \ 

26 that. no- errors h•4'. beeA iqtr~S&Ced du.ring the aaplifica-
. ~iora p~ocese. ~~ . airquellce ot 1:be an~i-cD4 heavy and 

li9b.t c:haina are •hown .1ft !'lpr•s 13 and u and saque.nce . 

Li•tin9 Mos.: 15 and i,. 
5xpr911ion Qf ftpn)Cay!lbuntn s;b,jmeric An~j·CIJ4 

· lo The expreasion vaot:o.r S'CAI · 5. 2 anct !CAE ~ are not 
only abl• ~Q be ueed ior ·~•bl• in~etr•t•cl eQr•••ion into 

th• cell lin•• SpJ/a •-' CHO but,· .,.ca"•• i~ lnclWles ~· 
· $V40 or19,ln, is aiso -.b1e t.o be •xPreaaacl tran•i•n-cl.y in . . . . 

. ~h~ cell lin• cos~ , cos c~ll 9XPl'•••ion VAS P•rform•d •• 
35 follow•: eos cell.a -were •••d•d one day ~etore ~· ~rans-
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tec:tion •o ·that U•Y would be 50•1at acmfluant tu folle>V­

in9 ~ay. CUl"Cur• macU.ua ~·. ruovecS and· 'th• cell• waaud 
twi_c•. with Tranaf•c:tion Bulter _en -. l4o.M NaCl, 2511M 

Tris, !llM xci, o.5111M ~a,RPO, 1llK 11;c11, 11DK cac:l.2>.• JO 1'9 

s . ot caaiua chloride pur.i~.l•cl TC:U • plaallid con~ainin; the 
&nti-a>4 •onkay/h1111an chl .. ric h .. Y)' and l.i9ht. illaaun09lo­
bYl1n cb~1n• vare •1xad vi1:h ~al ot DEAi d•xtr•n par dish 
Cl •tt•l in TB) • Tb• DNA •• allowed to incubate vi.th th• 
eel~• for 1 hour at 37•c.. ~ ~lu~ion va• removed and 

10 -~•placed with l•l of aot vlycarol for 1~5-2.;5 minutes,· 
att•r. which ~h• _cells were tw1c:. ·va•b•cl · w:l.U n. Call• 
w•re inQuba'tad in .5al of fn•h •41.um c::on~ainin9 iooux 
chlorQqUine tor 3•5 holll"a •~ '~?•c, after Wllicb eh.ey vere 
wa•b•d tvic• with ma4iua ancl inc:uba~•4 with no1:11al_DM!K 

.15 for 72 .. boura. Superna~an~ (100•1l irom th• tr~nafec::-cad 

cos c~ll• w•• ••••Y•d at· vari~u.• 411u1:-ion• tor th• pre•­
. •nee of antU:io4y ~Y an _EL:tSA-Ma•cl ~·~hniqlla. · Goat anci­
huaan lambda -wa• uaed to coac_t, ·well ••••Y plat•• and a 
p•roxi4aa••la.,•l~d C,oat ~ti•llwaan XgG as th• d•t•"ion 

20 · antj.bocly, ~Nier atand.ard. ~JSA ~nditions. COS calla ware 

taund to produce becve•n 10 and 40 nt/ml of monkay/hwaan 
chimeric. antibody. i.arqar vpluae1 . ot •QP.•rna~•nt vere 
concentrated 10 fold and·uaed in a cU.r•~- bindin9 RIA ~o 
CZ>' poai1:iv• 11"PT'l calla. 1'he par•ntal wnole aonJcey ancJ.-

:2$ body and an inelevant. hWDAn i•uno9lobulin v•ra uaed as 
a po&itive and ne9ative control• r••P•CCively (Fig. 11} • 
. llll"th.•rmore,. the monkey anti-CD4 end "'1• ~nk~y/hwun 
c:h-iuric ·anti•C04 ver•. uaad to 1nhU.it:. th• bincU.n9 of a 
hi9h atfini~y aouae anti-c:D4 (11'2) antibody (1'.19. 12). It: 

:Jo can . b• · ··••n that ~· ll0nk9Y/hvma.n z-eeombinant antibody 
(Arce ~o. ) .not only ~incla to CD~ poaitiv. 
call• wt i• abl• to 1.nlli.b.l't i:h• b.bldin; of l.F3 ~o CD4 

. ·poaitive call• in a~pro¥iaac.iy ~h• ••• c:onc:entraticm• of 
vhoJ.ly•onkey an~ibody o~ 1f3·1~••lt. 

35 'rh9 fol.lovin9 i• an ·_•xa•ple of Qa methads a.ncl 
antibodies ot tnia invent1on. · · 

., 

• 
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IUKPl• 4; Cjcn1:ps;i9n pf Mpnlcty Antibodies Aqainpt Human 

L¥1»1>om1 An;iun• 
; An adul~ cyno~olq&la · Ml\IC•f (Wbit• · Sand• ·11aw Me>ei~o 

l'rimace center)"· waa · i1U1unized incramuac:ularly. •~ •ultiple 
5 aitas, .With .5 X 108 Vhoie~54 P081't.1Ye hua&n· iympboCrtaa. 

C•ll• ua•d·. ver• a~t.emately, SI ~ll• (bwan B lymphoid 

line) and activated periphel'•l human lymphocytu, ac:t1• 

V&ted by prc-incuba'tion With a mxture Of poJcaweed ait.oqe.n 

(2•!•9'/l.ll), ph!'rbol 11onoJc9t1~• (40.ftll) and phy't0be11a99lu• 

l.O ~inin (4119/t1•ll> vi~ ua inclusion· of • atandarcl adju­

vant. l•unizat:ion va• rei-atecl every 2•3 weeks over a 
period of 8 aontha. $•ra troa i:be 1mmuniaecl animals ~ere 
screened a~ var1o~s tiae• by inhibition of bindin9 ot a 
murine an'C1bo4y, 84BlO, ~-t.o~in4 't.o Ic:AK•l. A aatur-

15 atinq ~mount ot 84H10 va~·~ound to <dLine•e haaa~er ovary 
ce.lla (CHO), . previou•l.Y tra.~~·c~cl. ~i~h an expresaion 
v.c~cr con~•in~nq huaan CDS& c-DNA and ••l•ct•d-for hi'h 
axpresaion_ot c•ll aurtac:e CD54, to;~er With increa•inq 
dil'1tion•· of monkey aenaa. The inbi»1tion of ·141110 l>incUng 

20 is shown in Ft<:.· ·1s. 
Other m.u.rine monoclon.,l antibocU.es vhich recoqnize 

cn:her.human lfllphocyt• an~19ens were tasted by inhibi~ion 
uain9 monkey sara o.DcainR. by. th• sue i1111U11i1a~ion 

methods. 

.. 
Mtibodies produced 1·n ·Cha ~.nn•r d••cr.U..~ above,. or 

11)' equivalent t.ec:bniq"••, can be pw:if ied by a combination . . . 
of attin_ity . •nd · •ize •xr:lu•ion ·cmroaa1:ograpby tor c.buac:­

. ~•rization .in i~ctioMl ~ol09ical ••••Y•· '-'h••• aaaaya 
3.0 include d•~eraina~1on ot :~p1tci~i~i~y and ~1n4inv atfinity 

••well.a• •fteci:or func:tiO~ •••oc1a~dwi'l:b Ce exprenecl 
i•o~ype, •·9•t AO~, OZ" complea.ent. tixat.ion. St.1eh e.n~i­

bod.iea may be u•ed aa pauive or ac:tiv•.thcarapaut.ic a9ants 
aqainat. . a number ot bliRn d1Ma•••, il'lc:ludinc;r a ce.11 

lS lymp110111a, 1ntec~1o\aa cU.eeasea incluc:U.n9 A.:tDS, •utoimlune 
.and intlamma~ory di••••u, and 'traneplan&t1on.. 'fbe 
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ancibocU.e'tl can be ua•cl •.i.'l:hu 1n cba·ir native f<>=1 or •• 
part . o~ . &n . ant·1.bocl' /c:he.late, · &ftt1~y /dzu9 •r . an~ibocly / 
i:oxin ccnapl•x.. Add.11:.ie>n&~ly, vho.J.• a11tUa~d1ea or an~tbOcly 

· trapen:t• (-F.a.bz, . Fu, ~) · ~Y >:te u•ed •• .. ima9.t.n9 raqencs 
5 or ae p~ent;i.!t.l 'v&J:c:in•• or baaun6pn!I in ac:tive J.mawio-. . . . . .. . . 

· ~rapy·tor t:.ha.9an•r•~ion of anti-i41o~ypio r••POllllea. 
· Th• ••Olin~ of ant.i.bodY UMful. to prod.uca • th•r•p•u­

~ic elt•c:t can ~· det.rain•4 •Y •~anda~d teobniqu.. wall 
len~wn -co tho•• ot orcU.nuy skill. in =• •n· Th• anti-

10. bodi•• will 9enerally -•.prov1de4· by •~•nd&rd. technique 

vi~~n • pharmeoeuiicaliy·accep~.-1• bu~fer, and may be 

adainieteired by any dea1re4 route. Beca\I•• ol t.h• •ffi­
cacy ot th• preaeni::ly . c:l.ai-..cl .. •n~ibocli•• .anc1 tbeir taler­
.•nce by nwaana it~· po••1bl• ~o adainiater.uaeae a~ti• 

lS .bocliea repe~i~ivelY.ift order to co~a~ Y&riou• d1aaasea or 

di••••• ·~•t•• vii:h~ •·~~· . 
The ani:i-t:D-4 rac~lnant: a.nc1~i•• (or :fraqaant• 

. t~ereof) o~ ~i• inv.ntion ar• •l•o.q•arui ·ior £nclu~inq . . . . 

i.-unoauppr•••ion, ~ •. · .1nc;Luci~· a •UPP*'•••ion ot a 
20 .hum.an cs ·or ·&~i-.l'• iUlune. •Y•~ ... ·Uli• :inv.ntion ~r•­

tore relates: co. ··~b~ of propbyla~ically or ~·r•pe~­
tiC:.l.ly i~c:inq iaallnom&Plilr•••ion in a human or oth.r 

aniaal.in need thereof try acta1n1•t:.arinv an •tt•c~ive, non­
~oxic ••ount·~f avch an •n~ibocly of ~1• 1nventio~ co·aucb 

25 bWDa" or other ani•al, 
l'h• a~.ilJ.t;y . ."ot t.b.• c:ompouncl•· o~ ~i• inv•n~ion to 

. indQOe i .. u~O.uppr~aion 116Y ba dtuDoNlt~ated in etandard 
.~•t• u11ad·for tl_li• P\&t'JNNI•, ~- •XUIPl•, a mJ.xed lyapho­
c:yt.lll raacticm ~•ft or a ·1:.••t ~aurin9 inhibition of 

30 .T-cel.l p~ol1feration ••a•ur•d ~ t~41n. upcake. 
The tac:t: that dl• &n~u.odi•• o~ 'tll.1- invent.ion haw 

·utility 1~ induci.'-~ !.q~o•uppresaion -•na that they ara 
uaa~ul.·iri. 1:h• tr••••n't::~.prev.enc.lon·o~ r .. i9tanee 1:0 a:r 
rejection ot caaapla11t:.~ or,an• oz.- tJ.•a.aea (&aJl.a., ld.dney. 

:i 5 heart, lunq, ban•. aarl:'011.. •>dn, carnea' .G£• ) ' tat. t~••t:.­
••nt ·or prevent:.icth of. a~:l.aa\Ule, infl~t:.ory, prol.if•ra­

ti V. and hyparproU.feracive di••••••, and of ~•neous 

.. 
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manifestations of imll\unoloqically medicated 

(~, rheumatoid arthritis, lupus erythematosus, 

lupus erythematosus, Hashiaotos thyroiditis, 

diseases 
systemic 
multiple 

sclerosis, myasthenia gravis, type 1 diabetes, uveitis, 

5 nephrotic syndrome, psoriasis, atopical dermatitis, con­

tact dermatitis and further eczematous dermatitides, 

seborrheic dermatitis, Lieb.en planus, Pemplugus, bullous 

pemph.iCJUS, Epidermolysis hullosa, urticaria, angioedemas, 

vasculitides, eryth811la, cutanaaus eosinophilias, Alopecia 

10 area ta, ll5C. ) ; the treatment of reversible obS'tructi ve 

airways disease, intestinal inflaaations and allergies 

(LS.,., Coeliac disease, practitis, eosinophilia gastro­

enteritis, mastocytosis, CJ:'ohn's disease and ulce"rative 

--c:olitis) and food-related allerqies (~, migraine, 

15 rhinitis and eczema). 
One skilled in the art would be able, by routine 

experimentation, to determine what an effective, non-toxic 

amount of antibody would be fer the purpose of inducing 

immunosuppression. Generally, ho~ever, an effective 

20 dosage will be in the ranqe of about o.os to 100 milli­

grams per kilogram body wei91lt per day. 

The antibodies (or fraqments thereof) of this inven­

tion should also be usefUl for treating tumors in a mam­

mal. More specifically, they should be useful for reduc-

25 inq tumor size, inhibiting tumor growth and/or prolonging 

the survival time of tumor-_bearinq animals. Accordingly, 

this invention also relates to a method of treating tumors 

in a human or other animal by administering to such human 

or animal an effective, non-toxic maount of an antibody. 

30 One skilled in the art would be able, by routine experi­

mentation, to determine What an effective, non-toxic 

amount of antibody would be for the purpose of treatinq 

carcinogenic tumors. Generally, however, an effective 

dosaqe is expected to be in the ranqe of about O. 05 to 100 

35 milligrams per kilogram body we19ht per day. 

The antibodies of t:he invention may be administered 

to a human or other animal in accordance with the afore-
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aention•d.••tiaads ot ~~··~••n~ in an amoun~ aufiicient ~o 
. pRduc• •uc:b e'ff'ect· ~o · a ~ei-apeutic: or prophyl•cti.c: 

cle9;-•~·. Sueh .-nti»ocU.e• ot ~· : invanc,lon can 1'>• adaini•­
~and . to . au~ Ii~ er otller.. anU.aal in a con.ventiona 1 · 

5 dcuuu1a form praparad &:>y. coabini-'9 ell• ant.11MM!y ot tba 
inven'tion vich a conven~1onal ~aeutically •c:=•P~•bla 

carrier or. diluen; accord~llf t.o .~vn tedmiqu... lt Vill. 

. ~ r~co911ized by ona. of· ald.ll in. 'th• arc ~-~ th• ion and 
_cbar:accu of tbe pb.ai'ilac:Rticillly acceptable c:uriar or 

l.o. cU.luent: is dicta~~ lJy the uount ot •~iva in9:r:edient 
with. vh:.i.c:h i't J.• ~o ba ceuinad, ·th• ro\lte oi. a4minisu.-­
t1on and od\•r well-known vuiablu!. 

· 'rha route 9f adain.i•tration ot th• antibody (or lra9-
. mera; 'thez:eot) of .the J.nve.ntion ••Ya oral, paren'teral, by 

15 . inhalation or : topic•l •· 'r~•.: i:ara p&l"•ntaral •• ·U•d h_.ain 

incl!oldti~. in~raveno~s,. :i.n1:.r~•c:~l&r, au))c:u~aneoua ~ ract.&.l, 
vaginal ·or int.raparit:.onea.l ada.f.ni•t:.rati.on. Ttle suogutane­

oua and in~raau•cular i~.o~ parenteral· administration 
are q~narally preferred. · 

· 20 .The daily .~rant.•ral and oral doaa9e. re9~111.•n• for" 

-~ployift9 compOll~• .of tile 1nvantian to prophyl•ctic&lly 
~r .~,rapaut.ically in~uce iuunoaup~r•••ion., or t.o thara­
.P•u~ic:ally U-•at carcift09•nic; twaar• v.lll · 9~erally be in . 
t.h• range of abo\lt·o.o5 ~o 100,. but preferably abo~~ o.s 

25 to 1.0. ailU.f}rau per kil09r•• »ody ·V•ivht per day. 

. Tbe an~ib~ay of the inven~ion ••Y also b• adminis­
·"tar•d by 1nh~lat~olh · IY •J.nbala~ion• i• ~··~t. intranasal 
and or~l il_lh&lation a4aini•tr•t1on.· Appropriate d.o••q• 
torm• tor . •ucb aainis.uiau•,. auch aa an auoaol foraul•-

.3 o tiOJ'.' o::r:·.11 ae~e.r:ed d.o- ~lt.r. aay be prepan4 by conven­

. ~ional uc:hiliciu••· Th• p1;eterra4 doaaqe •110W1c ot a com­

pound of th• inventLon c, ~ .-Ployed i• generally within . . 

the range of abou~ 10. ~D ~OO.ail~i9r•J1UJ• 
The antil:Ksdy .of the ··1~vention may· a.l•o ba adm.inis-

35 tu•cl ~opic:ally;. By ~op.I.cal adlainla;ra~ion J.• meant non­
syataic a~i•~r•~.lon and· l~clud•• the application ot an 
. an~ibocly . (or frap·~~ ~~•of) . QOllpound of . the 1nven~1on 

.. 
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atarnally to i:ha epidarmi1, co the 1:>uc:cal cavity and 

in.tillat::ie>n of auc:h an-. antibody into tile ear, •Y• and 

no••, •nd w~ere .it do•• noc •ivnifican~ly.enter ~.blood 
atraall. By _•yai:aic: adllinist:r•tion ia uant oral, intra-

5 venous, intrapariton•al an4.1ncraauacular ac:bU.ni•~ra~1on. 
!be .aaoQ"!: of a" ant.!.~y. J"--"1~ ior tberapeui:ic or 
p~ylaetic attect w~ll, ot ·cou••, vary '-rith. UL• anti· 
l:!iacly ChPa•n, th• nature and ••vel:'ity ot the condition 
being- tr••~•d and · uae · aniul Uftderqo_in; treatment.~ and is 

10. ul~i~tely at: th• diacre~lon of ta• pbya.ician. A suit.a.bl• 

topical 4Q9e ot an ~~1~~ of th• iftven~ion will 9aner­
ally ):)a withi~ the range.of about 1-~o J.00 milliqr&ms per 
kiloql:'.a• l»Ody Yeiqht:. . .clai.ly • .. 

Fgxmulatigns 
U While .s,.~ ia poaail1le tft' an •ntil;ody or irapanr. . . 

;l\er•~f ·to be.· adllin~aterad· -•lone, it. 1a pratarable ·to 
pr.•••nt it aa a_ pba~c:.utical .tora11laticm. Th• aceive 
·1nqredient may c~prisa, ·.for .. copical aclminiatration, fro111i 
o.001t ~o .1ot w/v, a.a...! ·-~i'.o• ·1t ~· _2t by w•itJht cf th• 

20 formulation, ~lth0119h i~ aay coap~i•• as auc:h •• 1ot w/w 
~t pret~•bly not..in •x••• af .5,.V/'t!-&ncl aote preferably 
from ·o.1t.~o-1t"w/w ot Us•_foraulation. 

Th•· ~opic:al tol'.Jl"1at1on• . of .. the preHn~ invent.ion, 
C.ompri.ae. a~ act.iv.a.· invr"•cl~an~ ~et;har witb one or more 

25 accept&~l• c:arri•r(•). ther~for.and- o~ionally. any other 
'tb.erap•ut.ic tnqrecUes:tt• (•). ft.• c•rricr(•) •u•t &Je 
•acc:eptal:ile" in the •an•• o.C bttin9 COllP•tible with ~he 

otber. 1n;redients of ·tb• f OJ:'ll\ll•~ion •n4 not d•~·~•rious 
to·tbe rec1plen~ th•r•of. 

lo FormYlat£ons auitabl• for topical administration 
· · ·1nclu.de liqui4 or· ·a-.t•liqrd.CI, P<rllP&r•tion• auitule for 

pen.tration Chro1&9h ~be •kia tO thtl 11~ ~f Where treac~ 
unt i• require~, ·~ch •• l.in111anta, lotions, creams, 
ointments or pa•tes, ancf4ropil auital>l• ~or.ada1nisuation 

3 5 ~o tl).e ey~, aar OJ' N!I•• .. 
. . ·. 
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Drap .eccorclin; t.o ~· preaant inven~J._Cin uy comprisa 
•t•r ll• aquaou• or oil.)' ao111tiona or •u.•p•uiona and may 
~- P~•paracl·by 41••~1v1nv:'the:ac~1ve intr•41an~ ln a 'uit­
_abl• aqueoua •olution•of • b&Ct:aricidal and/or fu1191c1d&l 

s av•nt and/or any-o~er.aui~l• preael"V&'Cive, &nd prefer­
ably inc:.l.ucli,.9'· • aurfaca active. qent. The. reaul't_in9 
aalutio~ aay .. ~n be clarif.ied ~ iiltratian, ·trauferred. 
.to a auitabl• container w•ich-ia th•n •••1•4 and •t•ril-
.iz•d by autoclav1n9.or 11&1n:taiain9 at ·to•-1oo•c _tar half 

io an hour. Alt:..r•~i~ely, tb• •~lution ••Y be .•tariU.aad by 
t$,.ltra-c1on and..ti:'anaterred. ~·ai.-c:i;mtain•r·by an aaept.ic: 
tedmiqu•. Examples o.t ,l:laccer.J,cidal· and fun9.1ciclal aqen~s 

•~itable .for i~Cl\lsion ~n .'Cl&C drop• ara phenylaeJ:"curic 
. ni~r•~• or. 4'c:etate (O. oo2t), baualk"."'ima c:bl.~ride (O.Ol\) 

15 and dllorhaxidine •c•t•t• (~.o1t) •. 8tJ1tabl• •olv•nt:• io.r 
i:be. prepar•tion of· an oily .•olv~ion in~l\ld• qlycerol, 

. . 
.4il~t•d-Alcohol.a•c·propylan~.vlyc:ol. 

: . . 

Lotion• •c~orcain9 to tb• _pr .. ent invention inclw:la 
· tho•• aui ta~l• tor applic:;a~ion ~o 1::he ·slc:in or •1•. An e~e 

~o lotion may ca:mpri•• a •t4trile aqueoua·ao~u~ion optionally 
. ccmuinin9 • t>act.ericLdo-•ftd aay be prepared by aethods 
•imil•r to mo~• i~r the PZ'.~parati~n .of· clropa. :Lotions or 
l_iniment• for applic:atio~ to. t~• akin."aay also include an· 
agent· to ha1~en.dryin9 and 1:0 co9l tb•.•kin, aueh ••an 

25 alcohol or acetone, an_d./o-r a aoiaturiz.er •llch as 9lycerol 
or an oil auc:h a• caator oil.or arac:hJ..a oil. 

Creus~· oin~~e~t.s or-~•t.a according~ ne praaent 
inv•ntion ara •-i-aol·id.. to~latian• a~ tb• active 1n9re­
dJ.mit toz: axterna_l applicat.iOft• They aay - Ude by mi:x­

)0 .ing .. ~h• •ctive . ~redi•n~ in :rinaly-clividecl or powdered 
:farm, alo"• or in •oluti~n or ••P•Mion ii\ an aqueou• or 

• non-aqueou• flui~, vich t;he aid of auit.abl.e 11aehinery, 
·vitb a. gr•UY or non-9r•••Y ,b&_9ia. ·The buia.aay comprise 

hyd.z:ocai:-bona 9u~.aa ha.rd; aott_or.liquid·paraftin, flY-
3-5 c•Z'.Ol., -12~~awax, a -t.•llic: ·~•p; a auc.Ua1•1 an oil of 

_natural .origin auch •• a1aon4, c~n, araoh1a, caat.or or 
olive oi~; · wool . tat· or 1.~s .ded.vet.iv••· or • fa~~y ec1cl 

8UllSTITUTE 8Ha:T 
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8\ICh •• ·~•aric: or olei~ acid tOCJ•ther-. vi.th an al.cohal 
auch. aa prcpy?-•n•·· g~ycol or· mi«OlfOl• .- Ta• formulation 
••Y .inc:orpo~•~•·a~y·auitab~• m:&rfaoa •c~ive at•nt au~h &• 

·~ al\10~,\c~ ca-c.lonic o~ ~~;..ionic. avtace ac:tive ·.euch •• 
· 5 aor1'itan . 41•t•J'.• or·. ·polyoxyahyl_ene cleriva1:.Lvea ~t'•of. 

Suilpen~incJ a9an1:.a au~ &• ~·~al VWUr celluloaa dariva­
~ivea or.inor9anic·m•Ce~i&l•·•Uc:ll •• ailicaceouw ailicaa, 
and otb•r in9r941ent::• atac:h &a lanolin,· NY alao be 

included. 
10 It vill );»• recoqnizad by one ot •kill in th• arc that 

th• optimal quantity and •P.•Cin9 of il\d1vidu•l ao11ia9es ot 
an antibody or fr•CJ'll•nt ~nereof ot the inven~ion will be 
claterained by tb• na:ur•·&Jld ·ext.en~ ot ~h• condition being 
traa~ed, the form, rcu~ and •1~• of adainiat~a~ion, anCI 

15 the p4reicular ani111&l.0einq t:raa~d, and t.hat such opti~ 
au..s. can .be decermined by conventional techniquaa. It 

vill alao .b~ .appreeiacad 'by.one of •kill in tb• art that 
the optimal ·cQlir.Se of ~l".-~ant~ 1..a.., t:he rn1uer ot do••• 
of an anti~~y or fragment ~ereof .of 1:h• invention qiven 

20 per day tor·• detinad ~\Imber at days, can J:)e ascertained 
·by tho•e.a>cilled in tb•·•rt·usin9 conven~ional cour•e of 
treat•ent dat.rmina~icm teat.a. 

Wit.hou~ turth.- el•ra:t·~on; .1t ita bsl.iavad that one 
.skilled ift tbe •r~ can, ~•int ~be precadin9 4eacrip~ion, 

25 u~1l1&e th•.preaent inv.,,tion·~o t~• .full••~ exten~. Th• 
tol~ovin9 are- ~•.refore, ~o ··be construed aa merely illus• 
1:.rai:iv•. ••••Pl•• and not • 11111~.ktion ot 'th• sc::cp• of t.l'\e 
preaent i~van~ion in any.way. 

CIP•Yl• Cpm901itip~ 
30 A phamaceu~1c:al ·ccnapoai'tioft .ot 'th.la lnven~icn in the 

ton ct ·• capa~l.• i• pr'ep••d .. by · f ,i1ling a ·~•ndard two­
Pi.•c• h4rd.9~latin capaul•.~ith. SO •9• of an antibody or 
trapent t:.b.•reot of. t:.b• 1nwn~i.on, in povclei-ed fora, . 

. . 

100 mg; ct lacco•e, l2.ag •. ot talc and 8 •f· ot aagnesium 
35 auara~e. 

.. i 
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Ini•G:•&>le p9r1m;1;1l · .himPQ•i;ipp 
A.phazaac•~~~cal COllPo•i~ion·af thi• inven~ion in a 

:fon •&iicab.i•: fo~ a~n1.a~~1on by .injection i• prepara 
by· atitt1~·.l·5t by· ""1th~ of ar.r ut:1bo4y or. trapen~. 

5 ~ueot oC tba inv•ntion in 10t _..vol.Ulla propylene 9lycol 
.and wa~. ~he aolu~ion i• -~erili&•cl by filuation. ·. 

91J1pp1nt .SQmpQli~iqn 
_. An'tslaody or. :friapen't .tiler-of o.t t.he J.nvant:t.on 1.0 ,. . . . . . . . . 

White •~f~ paraffin to 100~0 9. 
io · l'tl• .antitlody. 'or ·trapant· ~aot. of "the inv•ntion is 

41•peraeci in & eaall VGl~a Of ~ Vehicle ~0 produee a 
•moo~. ·h~09enaous prod&I~.. · co;uapalbl• ••Ul tu.bea are 
·~•.t-ilied wi~ .. ttae. d1•P~i:•ion. 

TcpiQAl Cpam Cpmpq1i:;i9n· . . . . . 
· 1s. Anti.bady .oi- fr•~~ .t.hseot of the .inven.tion 1. o q. 

20 

'ol~v·~ ·GP ·200 20 .. 0 9 •. 
L.anoU.n Anbydroue 2·.o 9• 
'Whit• ae-.va~ 2.s. 9. 
Katbyl ~ydro~·~zo&t• 0.1 9 . 
i>i•tilled Water·1:.o ·100.0 9• 

. .· . 

Th• potavax, b•••vax ancl l•nolin are beatad to9e~er 
•~ 1o•c. ~· solu'Cion. of: ••=11 tlydroxy~n~oiit~ 1s &d4~ 
and hoa~•niiaciori i• •Chi•~ \lajng hifh apee4 atirrin9. 

. . 

'.rh• ~~•ra~ure is tta.u. ·•1).ow•d to t•ll ~o· ~o•c. The 
2·5 ~tib~cly o~ trapen~ '. .aien.~t of · ~· . 1nve.nt1on. .1• then 

· •clded and. d~peraecl ~ro.out,· and ·the coapoaition i• 
•ll~ect to·· c0ol vi~ •low . •peed •t~riM. 

~pigal l.c;itipn ¢empq1ftipn 
~'t.i~df 01:-" :ira9Jlell~ ~ereof of ~· in'Vention .1.0 q. 

~ .· . . . 
30 1or.bit;an:J101\0l•ur•~•·o~' 9. 

folysorb&te io o. ... I 9 .. 
. C•~o•~•aryl Alcohol ~, 2 9. 
Glycerin G.O 9. 
M•~Yl Hydroxybenz~t• 0.2 9. 

· ~U8ST'ITUTE 8HEE'I' 
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.Pur.J.ti•cl Water a.P. to ioo.oo al. (B.P. • British 

Phanaac:op•i•> 
Th• ae~y~·h,c:1roxr.)lauoac.. ..._ncl 9lycer.in are cli•aol.vad 

• in ·70 al •. or ~D• v&t•r at 7S•c. 'fh• •otbitan .aanolaurate, 
. 5 polyaor~aie 20 a.na ce'tdatearyl alcobol u~ aelted t09e~b•t' 

.at·1~•.c ·•nd.•44-4 'to_th•:•CIU•••.ilalu~ion. Tile raaultin9 

.aau1ai~n is boaog:eniz•d,· ~11ovH. to 4:00i with ccmt.i~uoua 
at.irrin9 and . ·C. anti~y ot- trapent th•reot ot t.be 

invention .. .$.• added ··~ a aupen•ion in th• rnainin; water. 
10 ·th• vhole.auapenaion i~ acirrad ~11 hoaogentzed. 

1y1 prqp CQmpq•itioo 
~ti~Y. or 'fJ:'.•P.•n~.tl.l•re,~t of 'tb• inven~ion o.5 9. 
M•thy_1.:Kyclro~yb9n~oa~• . ., • 0.1 9 • 
. Propyl Byd~ovben%oate o.o• 9.· 

1s Purified Water .a.P. to.ioo.oo al~ 
The .. thyl a~ propy~ by4rOxyba1oa~•• are di•11olvad 

in 70 al. purlf.i•c:l .1JlaU~·· ·~ 75"•C and th• reaul.~in9 ao~u­

tion i• allova4 t9 C::ool a . · -~ antibody or fr&f1l4lnt: thereof 
·of 'th• invention i• then ad4a4, and ~ solution is star- · 

20 ilizad by f11~ation throu9h •-~~an• filter (0.022 ~· 
pore size) , and .packed .. ae~ptic:ally into nita:bl• sterile 
cont:ain•r•. 

cqmpq11i1on tpr Admini•;r,,ipn bJ; X'QbtJ.1\ian 
!'or an aaro•ol, ccnt:ainer- with a ~pac:ity of 15•20 al: 

25 •ix . 10 •9. of an. ant~.body. or fr•pen~ thereof of i:.h• 

invention vi~~ 0.2-0.5• of ~ l\ll:lricatiJ\; agent, such •• . 
poly•orbate 15 or oleic. ac14·, and dispene aueb mixture in 
• propellanr., aueh as. freon,. pretarably in.· a c:oeination 
of u., i dic~loi-otat:r•fluoroe~ane) · and clifl.uoRchloro-

lf;I .m•m•n• and put £.n~o •n a~priate aQ'oaol container 
adapted for either it.ntranaaal or oral .lnhala~ion 

a4ainia1:ration. 

8U8STITU,_. SHEET 
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Cgmpoai;igg gor ).dmin•t~•;iqn by tphf l•tign 

~Q~ an aerosol contalnu witb: a c&paci~y ~t. 1s-20. al: 
di•aolve 1-9 aq. of an ant.t."4y_or i~apen~ tb.z-eot ot Uie 
invention in ecn-...01 · (&.•!l al.), acid 0.1-0.at of a l.t.abri• 

5 c:&'till9 a9ent, •~h u .p~iyso~at• 15 or olaic ·acid; ·and 

di•p~r••.•ucb.1~ a prop•l~an~, •uc:h •• traan, pr•f•rably 
in coabinacion ot (1.2 .-cliclalorotetratluoraatbane) ancl 
4itluor4;Jcblo~o••t:ba•, _ancl pQ.t inw an appropria~• •eroaol 
containar adapt•d tor •i'ther.-·in't;r•M•&l or oral inhalation 

10 •4•1niatration. · 
Th• ·antibocU.•• ~nd J*anaceutioal. c:ompoa1t1ons ot the 

invan~io:n ~re par~icU.3.&r~J a••ful. ior paren'ter&l &dai.ni•­
tr:-ation , . .L.A,.., ·•ubcuta.n•oualy, int:raauac:ularly or inu-a• · 
venou•ly .. Ta compo•ition•.tor paren~•r•l aa1n1s~rai:ion 

.1s vill col!Dlonly.c91lpriae.1 aol~tion ot an ant1~4y or frav­
aent thereof ot th•. inv~~ion ·· or .e ~oc:Jctail ·theraof cli•­
eolved. in .an acc:ept:al:tl• c&rri~,. prater-ably an aqueows 

. carrier~ A. variety. of aqueo.u• .carrier• aay M employed, 
a..a..., vatar, buffer-14· water, o.4t •al.1ne, o.Jt 9lyc:ine, 

20 ·and th• like. Thu• aol~~iana &re •'t.•ril• and 9enarally 
tree ot particulate ..,i:.w. Th••• aolutiona uy t:t. •ter-
ilizad. by convent.ion.al,. wall•knOwn ai:.erilization tech­
nictu••· Tb• coapc;.s1:tton• .aay ~n~ain phuaaceutically 
acceptabl• auxiliary. •u.b•tanc•• •• r~i.red. to approximate 

25 physiological .. c~z:td1tiona · aueb •• pH adju•~in9 and butter­
ing a9ents, A,tM. Tb• .conc:.ntration ~f the. antibacly or 
.ira9'1lent ~·r•of' .ot .. ~a·inv•n~ion· in such phU'llllccutical 
!ona~l•tio~ can vary . vid~lY• J..,a.,. from l••• tlf,an about 
o·.s•, uau•lly at or at··J.e•at· &bOu~ ·1t to •• aucb •• 15 or 

30 20' by vei9bt.,. and v11~ .be aelac=~d PJ;'illa.r-ily b•••d on 
fluid VOlWl••, VilCOA11~iaa, gs;., &CCOl"ding t::o th• parti­
c:ular mocla·of .a411ini•U-Rio~.••l•cted. 

Thua, ·a· pharlf;•C~t1~a~ compq•i~ion ot Che invention 
·tor . intramuaC:U:lar .tnl•!=t:Lon. could be prap.ar.&d · to con~ain 

35 1 at. •c•ril• .w~tend W.t~, -and 50 a;. ot an u~·.ibody or 
traqmcn~ ~he~eot of the invention. liailarly, a pbara•· 
CaQti.cal coapoaition of ·the inwntion for intravenous 

.. 
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intuaio~.could be made.1.1p to contain 250 ml. of •t•rile 

Rinv•r•.• eolutian, •n4 150 •CJ• ot ~n anti.,ody.or fragm•n~ 
thu•.ot. ·ot ~h~· inven.~ion.. Acl:ual. ••t:hou · for preparinq 

par~er~~lY.•clmini•cra~l• co•po•itiona are vall•Jcnown or 

5 vill be. apparent to· tnoae •ki11acl 1n the aft, and. are 

d••criJMd. in JIOZ"e detail in, i~r axupl•, Bwminqt;gn•s 

Pft•Qlgap1jiQA1 Sci9n;a,. 15-cb ad., Mack Ptabl:isb.i.1'9 Company, 

£••ton.· ·Penn•Yl vania. h.raby 1ncorpora~ed by · r•f •rece 

herein. 
10 The .•ntiboclies. (or trapenta· ~ereof) of th• inv•n-

tion can~. lyophil~•d:~or stora9e and recon•~i~uted in 
a •uitable carrier prior t.o·use. TM.a tsc:bniq&a• bas b~an 

•hown ~o ~· effective w~th conventional i111111ne qlo~lins 

ancl an-known lyoph11izat1on aft4 rec:onati~ution t•Chniqu.ea 

· l.5 can be employ~. 

O•pendin9 on th• in~•uldecl . r~aul t, ~· ptlarmac•utica 1 

c:ompoaiiion Qt tn• i~vention can &ie aclainiaUt'ecl toi- pro­
phylactic and/or t~er«p•utic t~eaC119"~•. In ~harapeu~i~ 

· applic:ation, c:ompoaitio~ ,,.. acbainJ.•t•red to • patient 

20 al~•ady •utt•rinq troa a di•••••, in an aao~ &utfician~ 
to eure.or aC: ·l•••~ pa~"ial1)" arrest ca cli••••e and its 

co111p11cat'.i~nis. In propbyl•c:'tic. appU.c:a1:ion.a, coapoaitions 
. . . . . I 

concaininq ~·· preaent anti~odies or & coc.letail thereof 

ara -~~ni•~ar•4 to a pati~~ not ali"eady in a di•~··· 
25 ·a'ta'te to •m:i.nce th• patient:•s.ree~stance. 

Sin9le or au.itiple administra~iona of ~he pharaaoeu­

tical coapo•itions can be carried °"'~ with do•• l•v•l• and 
P•~~•rn.~e1nt ••lec~ecl b1.1:he.tr•a~irua phyaioian. 1n any 

•vent, the pharmaceutical cOllpos~tion of ~· invention 

30 •ho"ld provide a 41uantity ~f. the ·•1tared airci~dies (or 
f~apents thereof) of t.be ··inv•n~l~ll •ufticlent to •ffec­

t1¥•l.Y ·treat. th• patieru:. •. ·. 

It iib~ld al•o b• .noted dmt t.~• •nt~i•a ot. tbis 

invention. may I>& . 11••4 tor the .. dea.iCJn and. ayntlleaia of 

.35 etmer papt;1de or.non•pepti,de·compo'Llnd• (aillftic:•) nicb 
.would be J.&Setul in ~be ~ame. therapy•• th• antibody. .l,U, 

.L.a...,, $ar~9ovi et al~ ~ •r:J•m;I,. U-11 792•795 (1991). 
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p1p91it· 

Si:.ratn ---- b•• lMlcn ~epoait•d vttil Ch• 1.rc:c ud 
aa•i9ne4. n.~u°er •. 2hi• dape>ait: VAS made on July 9, 
1992. 

5 Ap.,licant;• • ~d · ~~ir aae.ign••• ac:Jmowled9e th•ir 
· ra•pou1b.1l.ity . to repl~c:e ta~• C:Ultura• abOuld uay die 
.before ·t:.b• .nd . ot: ·-th• .t.. ~t a · patent i••u•4· hareon, 

. . . . .. 
5· y.-r• &~t•r ~· l••t·raqu .. ~ tor.•.ault~•· or 30 Y••~•. 

· WhiC:l'lever i•. 'Ci\• 1am,.r •. •"cl it• reaponail:sility t.o notity 
. . 

·10 i:h• · 4.epoe.itory ot ~· iaau.ance ot auah • pa'ten't, •~ wbJ.ch 

15 

.time th• d•po•it·will b•.•ade irrevocably avail&bl• co tbe 
pUD~Lc. .• ·.Qntil .th•t .tiae •• dapoa.i~ will be •ad• ~vail­

.al:al• to:Q• COlllliaaion~r ~t. Paten~• under the ~•l'lU ot 3? 
c.P.a •. section 1•14 arid 35. u.s .. c. a.ct.ion 112. 

Other a~_iaen~ ~-• "itbin t.h•· foll0\lin9 clailD.a. 
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.(1). GENERAL XNPORKATIOJh 

(i) UPLICANT:·· ROI.AND A. NEWMAN 
· JQISIL DNlfA. 

RON:AX.D W. MAB 

(J.i) TX.'1'%£ OF :tN"iEJrMON: ~c .AN'TIIODUS FOJt HUMAN THERAPY 

(iii) .NVKBD OF SEQUEHCIS: 16 

. (iv) ·cOUESPOMDINC'E ADDUSS: 

(A) ADDWSD; 
(B). S"l"Qft: . 

Lyon·l X.yc:in . 

(C). CITY: 
(D)·STAft:: 

'11 Waat s.txth s~r .. t 
LO• Angel•• · 
caU.tor.ni• 

(E) . COUJrrllY: . 
(F) Z~S'; 

. U.S.&. 
021.11-2658 

( v) C:DMPWD.. JU:AQABLE FORM: 

"(A) KEDXOM TYPE: . .l.5" Di•katte, 1.•~ Mb ·~or-a9e 
(B) COKPVrER: . IBM <;ompa~ible 

. (C) OPERATING SYSTEM: 18M P.C- DOS (Version 5.0J 
(D) SOJ'TWARE~ ·W.O:n!P•rfec~ (Ver•io~ S.O) 

(vi) .CUR.R~T APPL~CATtON DATA: 

(A) APPLICATX'ON . NUMBER-: 
(B) FILING 0.A'l'E: 

·cc) Ct.ASSXFICATI~N: 

(Y~i) PRIOR"APPLlCATION OATAi 

~ior· appltcations co~al. 
including appl.i.Ca~ion · . 
described below: · 2 

(A) ·APPLICATION NUMBER: 07/856,281 
(B) FXLING l>ATE: . 21-HAR-1912 

(Al APPLICATION .tftJHIBR: 0'7/'7SS,OS4 ' 
·(8) FILING DA'l'!:·' . zi-.'JUtY-1191 

(Viii) A'l'TOlUfEY/AGENT INFORMATION: 

{A) NAME: 
(B) REG.?STRA'l'l:OB NUMBER: 
(C) UFERDtC:.t/IJOCICET NUMBER: 

(ix) TEt.ECOMHUN'lCAfl'Off XNFOBKATION; 

Wu-burg, · :a£.chard 3. 
32,.327 
198/158 

(A) =-T~EPHOltE: 
(Bl· 'l'EL!FAX: . 

(213) ••t..;,t.600 
(213) 955•0440 

.. 

• 
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(C) !l'ELEX: 

(2) XNFQ~TtON :roa SEO ·xo NO; 2.l 

50 

f7-3510 

( i} SEQUZNC!: C!WtAC'l"DXS'tlCS: .. · . 

. (A) LENG'tH: 17 
.(8) TYPEi llUCUIC AC%D . 
(C) STRANDEDDSS: Single 
(D) TOPOLOG~; . Linear. 

(Xi) SEQUDICE DESCIUH'IOlf ; ·_SEQ It> 110: l: 

. PCTllJStZ/0619-. 

C:ClTGGAC'fG GACCI'GG 17 

( l) INFORMATION ·FOR SEQ II> NO: 2 : 

( i) S.EQUbtCE CHAL\C'rDISTlCS: 

. (A)-i.ENGTH: 20· 
(B) TYPE: NUCLEIC ACID 
.(C) STMMDIONISS: •:l.n9·l.e 
CD) TOPOLOGY: L~aar. . 

(Xi) SEQUENCE DISCRXPT10N. ; ~IQ %D MO:. z: 
ATGOACA1'AC 'l'T'l'GTTCCAC 

( 4) . INFORMATION FOR SEQ ID NOi . 3 ~ 

( i·) SEQUENC£ CJWtACTDtmcs: 

(A) LENG~i 2o 
(B) TYPE:· NUCLEIC ACll> 
CC) S'l'JWfOES>KESs:· SLnql.e 

. ·(D) TOPOU>GYa Linear·. 

(xi) · SEQUENCE DESCRIPrI"ON . :: SEQ ID HO i .3: 

20 

· . CC:ATGGAGrl' 'fGGGCTGAGC 20 

(5.) ?NFORHATXON FOR ·.sr:o· ?P 110: 4: 

( i) SEQUENCE CRARACTDlftXCS:· · · 
- . . . - . 

(A) LE:HG1'JI: 20 
(8) Tl'PE: llVCLEIC. ACID 
(C) STIWIDEDNISS: Sift9le 
(D) TOPOLOGY: Wneu 

. (Xi) SEQUENCE l>ESCRlP'l'lON : SEQ %!) 110: . 4: 

AT~CACC Tc;'l'G_GTTCT'l' l 0 

SUBSTITUTE SHED' 

---------- ------- -
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(6) ·XH.FORKlTI9N ~R ·SEQ I%> NO: S; 

. (i) SEQUEICC:E ·.~crtaIS'l'ICS·: 

(A) LENGm: 20 

51 

(B) TYPE: N11Cl.IIC.AC%0 
(C) S~IDNESS: s"in9le· 
(D) To,O~Y: Linear 

(Xi) SEQUENCE ·D~C:RlfflON : SEQ ID NO,: 5: 

A'.rGGC~TCAA CCGCCA'1'CC'l' 20 

(7) lliJ'ORKATION FOR SEQ lD NO: ·&: 

(i) SEQUENCE CHARACTDISTrCS: 

(A) LDIGTK: 20 
(B) TYPE: NUd.EIC ACID 
(C) STJQNDEDNZSS: Sin9le 
(D) ··TOPOLOGY: !.~n••r : .. 

(.Xi) SEQUlNCE D!SCRIPTlON : SEQ lD 110: fi: 

A~CTGT~ CC'l"tc;Ct'c:AT 

( 8) 4HFORMATt_ON FOR SEQ· l.D NO: · 7: 

(i) SEOUJ:NCE CIWU\CT~St'XCS: 

(A) LEN~'l'IU 1&· . 
(B) TYPE:. RUct.ElC ACXD 

. (C). S1'1WIDEDHESS: SlfM11& 
. · CD) TOPOLOGY·: : Linear . 

·(Xi)·. SEQUENCE t>ESCkt.PrIOlf : IEQ. ;tD MO~ 7: 

ao 

!TCCGCCGCA.· TGCACT 16 

(t) ll(~OJU(Ai'J:ON f'OA SEQ ID lfO: f.; · 

( i) SEQUDIC:E ·.CJIARAd.'ERISTX.CS: 

(A):· LDJ<;Tlt: 17 . · 
(8) TYPE: NUCLEIC .AC:Z:D . 
(C) S'J.'IWID!DNESS: slil;la 
(I>) 'l'OPOLOGY: !.inear- . . 

(XiJ SZQODICE DESCRIM'tON : SE'Q.?D HO: 8: 

CA':GGGC::C:C::,~ 'Vl'~TGGA 

(10) .IHFOJOtATXON roa sgQ 1D'NO; ti 

(i) SEQUENCE CHARACTZRIS~ICS: 

. eUllSTITUTE. SHEET 

17 

lili~liinr 

.. 
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CA)" ~LEHG'l1h 21 
f B) nPE: NUCLEIC ACX.D 
(C) · ~DJtDN'ES'S:. Sin9l• 
f ~) . T.OPOLOC.Y: L.in•ar 

(·Xi) .SIOWMCE DESCR.lJ'fIOll .1 S~ ·XO NO:· t: . . 
: ·G~CC~. TCTC:CAGCCT.C . . K 

· Cl.1_) IlU'OltKAT%011 ;FOlt SEQ lD ·NO~ J.0: 

U) SEQUENCE ·.CHARACi'~STlCS: ·· 

(A) "LENGTH: 21 · 
(S) T~PE: NUCLEIC ACID . 

·.(C) STRANOIOHESS: S.ift9le . 
(D) ~TOPOLOGY.:'· Lineu-

(Xi} SEQU~CE DESC:Un'lON : S&Q ·lD HO: 10& 

c.E'CACT'l'GC'?.GCAcAGGGTCC 
.Y ~ M. . 

(12) INFORHATXON FOR SEQ lD NO: 11: 

( i) ~EQUENCE . ~CTERISTICS :· 

-(A) LENGTH: 19 
(B) TYPE: N'OCX.E.Ic· AC:lJ> 
(C:) STRANDEDNESS: Sin;le 
.CZ>> '1'0.POLOGY: :Ll,naar 

(XJ.) SEQUENCE DESCRXPTXON ~EQ ID NO: 11: 

.. 

21. 

21 

·~AC:~ATC GTGCAGCCA 19 

(13) INFORMATION FOil SEQ ?O .NOi . 12: 

Ci) si:ouENCE CKARAC'tERttttc•i 

CA) LENGTH:. 20 
(B.) TYl'E: NUCLEIC· ACI~._ 
(C) STRAND2DNESS: Sin9le 
(0) TOPOLOGY: X.i"ear 

(xi) SEQUEJ(C! DESCRX.PTXON · ~ SEQ .ID NO: 12s 

GCAACAGAGT GACCGAGGGG 20 

( U J INFQ~TION .FOR SEQ · ?D NO: · . i:s: 

(i) SEQU~C:E.c:HARACTERlSTIC:S: 

SUBSTITUTE SHEET 
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CA) .LENG'nl: 31 
(Bl TYPE: NUCLEIC ACXi:>· 
(CJ S'.l'RANnEDKESS: Sin91a 
(DJ TOPOLQG~: L.i.naar: 

(Xi) SlQoPICE tlESCR.IPTtOH ~·SEQ .ti> HO: 13t . . 

.. ( 15) INFOMATXOJf FOR SEQ 10 HO: . 14.: 

(i) SEQUEHC~ CKARACTERISTtCS: 

(A) LENGTH: 39 
CB) TYPE: NUCLtIC.AClD 
CC) S'1'RA11DZDN.ESS: -S1n9le 
(D).TOP01.0GY: ""~naar. 

(xi) SEQUEl.fCE DESCRtPTlON : SEQ iD NO: 14: 

_(16) JNFORKATXOtl FOR· SEQ ID NO: 15: 
(i) S~UUCE ~l!!RXST,ICS: 

(A) LENGTH: 423 
(.6) TYPE: NUCLEIC ACID 
(C) S'l'RMIO£DllESS: Single 
(D) T()pOLOGY: Linear .. 

(Xi) SEQUENCE DESCJU.Pl'tOH : SEQ ID NO: 15: 

• !U: 

Pa/US9JI061 

3l 

39 

OAC AT<: AAA ·CAc CTG 'MG ~c_Ttc ere C'tC'ctG GTG GCA CCC c:cc AGA 48 

.'l'GC: C'l"C TrG TCC: CAG GTC.CAG CR CAG.GAG c;C:CGG~ CCA·GGA.CTC GTG 9' 

.AAG CC? TCC-GAG ACC CTG TCC ere A.CC TGC ~GT_GTC Tcr GG'l' QGC TCC 144 
. . 

. ATC AGC C:C't . GAC TAT TA'l' TGG ftC TGG ATC a:c Ci\G TCC Cc:A CGG ».c: 192 . 
GQA c:tG GAG i"GG ATC GGC 'fAC ATC· '1'AT GGC AGT GGT GGG GGC ~C AA"!' 240 

1'AC .AA:r. CCC TCC· C'l'C MC AAT CGA GTC. TC::C Aft TCA A'A GAC ACG TCC 288. 

~G AAC CTC 'l'TC TCC -CTG AAA ci'G AGG.· TC1'· G1'G ACC GCC GCC GA.C ~ 336 

GCC GTC TAT TAC TGT GC:G AGT MT ATA ftC MA TAT cn"· CAC 'l'CG T1"A . 384 

IU8ST11VTE SH~. 

--·- --- - -----·------··-· 

.. 
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TTA TAC fOG GGC c:AQ GOA GTC C'l'G. GTC ACC GTC TCC TCA 

(17) tNFORKA'l'tOIJ .FOR SEQ l:D NO: J.6; 

( i) SEQUENCE CHARAO'EJUSTl:CS: 

(A) t.EHcml: 387 
(BJ TYPE: · NUCLEIC ACil> 
(C) STRANDZDllESS: Sin9le 
CD) TOPOLOGY:·unaar 

&U• 

PCJ'/US9210619~ 

4ZJ 

illi~ifOf 
(xi) SEQ~CE DESCRI$»TION : S~ ID NO: 1&: 

~~~~~~~~-~~~~~~~~ d 

.GAC "TCT GCG "c:cc TCC TAT GAG ftG AGT.CAG CC"t CCC TCA.G'1'G TCC GTG '' . . . . . . 

TCC CCA GGA CAG "ACG.GCC GGG Tl'C ~C: TCT GC(.: C:CA GAC UC Gft GGA ·144 

. AGG AAA AGT. OTA C.AG TGG TAC CAG CAG MG CCA CCG CAG GCC: CCT G'm 192 

CTC GTC! ATC: ·TAT OCT GAC AGC.GAA :C.CG CCC TCA GGG.ATC Ca' GCG co.· 240 

nc 1'cT QGC TC:C .MC l'c:A c;cc; AAC" ACC .. GCC ACC: C'fG ACC ATC AGC GGG 288 

GT/: GAG·Gcc GCG GAT.GAG cc.r GAC t'A'l'·'l'AC _TGT CAG"GTC !l'GG GAC ACT ·335 

A.Cl'.GCT GAT CAT TGG GTC nc GGC CGA"GGG ACC ~~ C":G.Aec GTC C'l'A 314 

GGT 387 · 

SUBSTITUTE SHEET 
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CLAIMS 

l. A ·recombinant antibody c:o:mprising a · human, ~ · 

chi•panzee or a tirst· Old World lllOnkey i11U1un9globulin 
. . 

constant region and an antigen-bindi~g portion of a second 
. . . . 

5 oid World monkey i~lol>ulln.varial>~e· :region~ wherein said. 

first ·and second Old ·World aonlcey ·can be the saae or 

different. 

A rec~Jibinant ·antibody as claimed in claim ·1 

lo comprising a first Old :World monkey im.:munoqlobulin constant ~ 

re9ion and an antigen-binding portion of a different Old 
. . . . 

· Worl4 monl,tey i111111unoglobulin. · 

3. A recQlD.binant antibody comprising an 

15 · imm\11\oglobulin heavy or light chain having specificity :for a 
.. 

particular known antigen having a constant region homoloqou.s 

to a corresponding ~nstant·r~gi~n of a human, chimpanzee· or 

~irst Old World monkey antib~y, 

a framework regio~ homoloqous to a corresponding. human, 

~o chimpanzee or second.Old W~rld·monkey froework region, and 

an antiq~-bind.in9 p~rtion homologous to a ·third Old 

Wo~ld monkey antiqen-bin<l!ng· portion, wherein sai~ first, 

. second an~ thlrd Old· World monkey can he the same or 

different. 

25 

4. A . recombi~ant antil>ody comprising an 

·immun09lo'bulin constant region which ie not immunOCJe'nic to a 
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.. human, a . framework raqio~ which is essentially not 

· iJQllunogenic to a human and an anti9en-~indinq portion of a 

.. first oid -. world monkey_. imunoglo~l.in variable recjion. 

5 . 5. An,antil>ody as clabaed .in claim 4 wherein· said 

10 

co.nstant .. re9ion. is: .ho;mologous . to a constant reqion of . a 
. . . . . . 

. . 

human, · -a · chiJDpanzee · or · .a aecond Old World · ·monkey 

im:it.unoglobulin- constant r•9ion, wherein said first and second 

Old World_1DOnltey can be:tbe·aa.. or different. 
. . 

6. An antibody p. claimed in claim 4 or claim 5 

where!~ ••id framewOJ:"k reqion ·is homologQus to a . human, 

c~iJapanzee or ·Ol~ World monkey fram_ework ~ion. 

15 7. ·An ant~_bod)' as .c:lai~ in any one of claims· l to 

6 wherei,n the or each. ·. Oid · WQrlcl 111onkey is selected from 

~esus-monkey~, .cynoaolgus ~ys·and l>aboons. 

.. a •. An antibody·. as cla~ ·in ·any one of clilims ·1 to 
. . . . . ... 

20 1.- wherein s_aid anti~_en~b.indµaCJ porti_on comprises one or more 
, . . . 

·.cDR ~egions of an .. Old. ~orld. lll01*~ ilamunoqlobulin variable 

. re9~on. 

9. 

25 -7 wherein s~id ~t~9~·1>indinq. portion comprises the whole 

variabl• region.of an:oid-World.·monltey i.JIQuunoglobulin. 
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10. An antibody· . · as claimed . i11 any one of the 

precedinq claiJIS which .binds specifically to a human antigen. 

5 (l) 

antibody; 

. (2) 

-a~til>ody: 

A recoabinant antibody comprising 

a . constant . r99ion o.~ a heavy c:hain of a hUlDan 

·a constant region of- a light chain of said human . . 

(~) a varia))le·· ~egion .. ·ot a heavy chain ·of an Ol.d 

10 ·. World 111onkey antil>ody· aqainst . a b:wnan anti9en; and 

(4) a variable . -reqion of a light chain of said old 
,,. . ' 

12 • An antibocly •• claiaed-in claim 10 or claim 11 

-·--. ----·-· 

15 wbieh binds speci:ficaJ.ly. to a haan antigen· chosen from cos a, 

VCAM, VLA4, coa,· LFA3,. ELAM, LAH, CD25, CD4, CD19, CD20,. 

CD2J, CD4i, c~~4, CD54~ -TNFa, TNF~, Tn antiqen, IIr-1, IL-8, 

human T-cell receptor,'.CD3, CD28, CDS, CD1la, CDllb, CDllc, 

CD18; CDSa,. CD45, neu. ·-oncogene product, MDR-1 1 TGFa, TGFa 

2 O receptor, PDGF. ·and CD71. · 
• 

25 

13. Nucleic ·acid ancodinq a recombinant antibody 

comprising a first Old W.o~1d· 21.0nkey iliUllunoqlobul·in antiqen­

'binding .portion. 

. 14. A . nucleic.· acid as cl~iaea . in claim 13 wherein 

·said recombinant an~il:ladv comarisas a human~ chimpanzee or 
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&4'Cond Old World monkey c~stant region, wherein said first 
. . 

and second Old-World llOl\,keJ .. Y be the saae or different. 

15. A nuc:leic. acid.· as. clabaed in. claim 14 wherein 

5. ••id anti~· comprises • f~amew~rk region of a second Old 

World •onkey, a ·hwaan or· a cbillpanz•• antibody, wherein said 
. . . . . . . : . ·. 

. . 

firat and second Olcl · world •onkey· aay be the aa:aae or 

different. 

10 : 16. A nucleic acid aa claimed in claim· 13 wherein 

said antigen-recognl~ing ·portion· c:Ompri_sei:& the whole ~ariable 

x:egion of . s-.id. Old· We>rld· lDOnkey an~ib~y·. 

17 • A nu~le~c: acid as ~laimed. in claim 13 wherein 

15 said antigen-reco9n.iziftg. portion c~prises one or more CDR 

regions of said first- Old.World .Onkey_variable region. 

18. · A nucl•iP acid as claimed .-i~ any one of clai11~ 13 

to 17 · wherein the or ~ch Old World monkey is ·separately 

20 selected from Rheslls 1D0llkeya, ~ynomolgiis monkeys and baboons • 

. 
19.. ~ monoclonal antibody, or a .Fab, Fv or (Fab) 2 

fragment thereof, :tcmm.ed by an iaortalized.old World monkey 

B-cell. 

.20. A :•onoclonal ant1bocly as claimed in claim. 19 

wherein said B-cell is a cynoaolgua.a-cell, a Rhesus B-cell 
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.or.a-babQon B-ce~i. 

21. A JDon~clonal antibody as .cl-ai:med in any one of 

claims 18 to 20 which binds a hWDan antigen. 

5 
. . 

22. A mon~lonal ·anti~y as cl•imad in claim · 21 
. . 

which binc:ls speci('ically to a._ human antigen. cho_sen from. coss, 

VCAK, VLA4,· CI)2, J.Z~--~- BLAH, LAH,. cn2s, CD4, CD.19,_ CD20, .. 
. . ... 

CD2l, C041_, CD44, ·co54, D~o, 'IJIF{J, Tn anti9en, IL-1, IL-8, 

10 human. T-cell ~ecepto~, CDl, CD28, CD8, CDlla, CDllb, CDllc, 

CD18, CDSa, CD4s,· ne\l ·onc:Ogene $'~Oduct, -MDR-1, TGFa, TGFQ 

receptor, PDGF and CD71. 

23 • A method for isolating the variable region of an 

15 Old World mon~ey .antibody qene, comprisinq tbe steps of: 

contacting·n~cleic aci4. from the Old World monkey and 
. . . 

a priiner compleJaentary to·the·nucleic acid sequence encoding 

a 5 1 leader sequence of said.an.tibody gene _to form a hybr°id 

complex 1 · and 

20 amplifying sa,ld nuclcaic a<=id in_ said hybrid c~mplex to 

produc:e amplified nucleic ac:id.-

24. A .• thod as · claimed in c:laiJD. 23, wherein said 

nuc:le:ic acid· :1s. DNA or. cDNA. 

25 

25. A JDethod as clai•ed in claim 23 or cl~iJD 24 

. wherein aaid prhler ia complementary to the non-coding strand 
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of a 5' .1·eader sequence of a human or Old World monkey 

an~ibody gene • 

.26. A method-as claimed in any one of claims 23 to 25 

5 wherein.said amplifying step_proc:luces sufficient nucleic acid 

to place within a vector.· 

27._ A method for isolating ~e variable region of an 

Old world monkey anti~ocly gene, com.prising the steps of: 

10 contacting RNA from an Old World monkey with reverse 

.15 

transcriptase to form cDNA, . 

c»nt.actinq said ~DNA· with a primer complementary to the 

cDNA . at .. a location encod·in9 a S' leader sequence of said 

antibody gene to fora a hy~rid complex, and 

amplityinq said nucleic acid in said hybrid complex to 

p~oduce amplified nucleic acid. 

as. A method tor producing a recombinant antibody to 

a h~an antigen, said ~ntibody being net immunoqenic in a 

2.0 hum-.n, c;:oaprisin9 the ·steps of: 

raising -an Old World •onkey antil>ody to said antigen in 

~n Old world monkey, 

isolatinq an oid World monkey nucleic acid encodinq art 

antigen-bin~ing portion of a variable region of said old 

25 . ·worl~ monkey antibody~ 

prC!"vidi~9 _a b'WIUln. nucleic acid encoding a human 

constant reC)'ion of a· human antibody, 
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li9atin9 said Old World monkey nucleic acid and said. 

human nucleic acid to form a recombinant nucleic acid, and 

expressing aaid · .recOJDl:>inant nucleic acid to produce 

-said reco"1)inant antibody. 

29. A method· as olaiae4 in cl"aim 28 wherein said 

antigen-binding portion ~ompriees one or more CDR regions of 

an Old.World monkey -variable re9ion. 

10 30. A method as claimed in claim 28 wherein said 

antigen-binding portion comprises the whole variable reqion 

of an Old World·monkey. 
• 

31. 

15 3~., further comprising the step· of identifying the Old World 

monkey nucleic acid encoding • v•riable region ot said Old 

World •onkey antibody. 

32. A method as clai-.ed in any one of claims 28 to 

20 31, wherein . said. method· ·turther . ·comprises the step of 

iJD.11orta1izing a ·cel1.able to produQe said Old World monkey 

antibody~ 

33. A methOd ·a• -claiJDed .in claim 32 wherein said 

25 immortalizing is by hybridoma fusion. 

. 
34. A aethOd as claimed 1n claim 32 wherein said 
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illlllortaliz·i_nq is ·by v~ral transformation. 

35. A iaethod as claimed i.n claim 32 wherein said 

immortalizinq is.by single B-cell cloning. 

36. · A method as claimed in claim 32 wherein said 

illllOrtalizi~q is· by.library construction. 

37 • A m.eth()d as Claimed "in any one of claims 28 to 36 

. lO · wherein ,aa_id human constant z:oe9ion is selected to have a 

de$irea isotype. 

38 • ·A method as -claill.ed "in any one of claims 2 8 to J 7 

wherein said method further comprises selecting a B-cell from 

15· sald Old World monkey •. 

20 

39. A method.as c~aiaed .in claim 38 wherein said B-

cell is -obtained from peripheral blood lymphocytes. lymph 

node, bone. marrow or ~pleen •. 

40. A mathqd ·as ~aiJied in any one of ·clai:ins 28 to 39 

-wherein said method further c:QiDpr~ae111.acreenin9 cells of said 

Old World monkey for·prod.uction of said antibody • 

. 25 41. . A method as.- clailled :l.n any one of claims 28 to 40 

wherein said expressing is within a producer cell.line. 
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42. ·A met.had as claimed in any one of claims· 28 to 41 

wherein· said isolating comp~iaes iJIJIQPOg'labulin gene rescue 

of :said variable ~egi~ • 

5 43 .• . A method as claiMd in · any one of claims 28 ·to 

42, wherein said anti9en_is selected troa Cl>58, VCAH, VLA4, 

CD2, ·u.A3, ELAM, L&M, CD25, CD4_, CD19, CD20, CD23. CD41, 

CD44, CD54, THFcz, TNF/J., Tn antigen, IL-1 IL-8, human T-c:ell 

· recepto~, CDJ, CD28 ~ CQ8, CDlla, CDllb, CDllc, CD18, cnsa, 

. l.O. -CD45, neu oncoqene pz:Qduct, MDR.-1, TGFo, TGFa receptor, POOF,. 

15 

. . 
and CD7l. 

44. A reco..,inant antibody as claimed in any one of 

claims 1 to 12 for-~se as a therapeutic agent in· humans • 

~5. A recombinant antibody as claimed in claim 44 

havinq· bindinq specificity for a hmaan tumour antigen for use 

in cancer treatment. 

20 46. A recombinant antibody as claimed in claim 44 

having· binding speci~i~ity for a h~n an:tigen involved in an 

. autoim:mune disorder for use i.n the treatment of the said 

.disorder. 

25 47. A recoJD!>inant antil:>ody -as claimed in claim 44 

having binding specificity for a receptor expressed on a 

hmnon cell 



• 

------
PEB-19-96 23118.FROM• 

l lllllll llllll lllll lllll JI 1111 
* C l M S * 

5 

-. 64 -

48. · A pharmaceutical composition comprising a 

therapeutically ~r.prophyla~icelly effective amount of an 

anti~~y of any ot. ·Qlaims 1 to.- 12· and 19 to 22 in a 

_pharmac~utically· .acceptable carrier. 

49. A co•poaition aa·clailled in claia 48 for use in 
' 

the trea~nt of a disease cho.-n ~roa rheumatoid arthritis, 

eczema. -and _iDU.nOJio4ula.tory diseases~ 

10 -so. Recombinant nucleic acicl comprliinq at least one 

CDR .r_eqion frOJll-the variable region in SEQ •. l:D Ho 15 or 16 • 

- . 

• 

.. 


