SELECTI ON OF HUMAN MONOCLONAL ANTI BODI ES BY MAMVALI AN
CELL DI SPLAY FI ELD OF THE | NVENTI ON [ 0001] The present

wo noensi7eh is related to the fields of vacci noP@OEP2007/061570
nonocl onal anti bodi es and nedi ci ne. The invention

provid n ' I |
Cuicar ySEHECHIRIN Qo hUBERR A8 CRUNF, £ TiRBrfiEs
surface an ant BxoMJAMMALEARDCELR BISKlLY chai n
nonocl onal anti body (e.g. scFv) which is capable of
specifically binding an antigen of interest. Said cel
is selected fronnﬁlﬁﬂpehﬁthﬁﬁq§ﬁNqﬁ5ﬁqyotic,
preferably manmalian, cells expressing a library of
[0001} hEhy prckablievenagn anselaaéd tonth ftdsadfulacciso ey, menbdomimmBibodics
cells ich were pre-selected for their specificity i
and n@@\ﬁa&edfﬂ% HIVEntigh proailes methads Sfl@‘sge.nefﬁﬁ@g @35 Pelsstang B giigrtic cell
: . Ot . il
exre e g g DR TP BE B iR monoclonal
antibodg s g estbi pethich isscapplle o€ spefanilf bodiny af atigbh yf ingerest. Said cell is

fully human,. rec I napt nmonocl onal anti bo mAb)
slcetgg o U QUG (P PTG GO BBy AL Ui & library of
the vatiableOregicgS 8MinARMbgIBBLIIMARed FRWP'B SdIRGwRIah dvatapraldi&eted for
regi ons can be expressed in various forns, including

their spedHicifyuomeands sabinticeagfimtarest. Birdvasiableaegians dodie estilagyhvith the

. as_| . 1gE, . 1gD, | and .l nocl onal anptj.badi es
cesie gty B v & rsb R AR e tscl QoA B o M Pinbted o«
specick 8pedifS gréferabp U SiflE;, hithag e tin il @S ednalr antidedy (mAb), and

. treatnent of diseases. RELATED ART [ 0002] Mbnocl onal . )
(iii) produeqdoid lage(shrlB Iy IFRUSSIBR W SR Recpmbiani grvhibedicy gomprising said

variabl® Pf{ g?onfs Qan %e%@?es?ﬂeﬁlt V{80 ff%ﬁr?ss %?cﬁlgcﬁ'ncga 0k jfu@%ﬂg’,sll‘ drC fragments,
applfications as well as I n therapeutic applications.
and whbkoatibodits authidsddGe i Hydger hi‘eandipM heloaosived tantib@dies produced

hybri do t.echnol ogy conpri.se nouse sequences, giVving
by theﬂ%%tém? Bt S TEVRIR FBY Herfve éorrrs%eaffi@f%és% (438DPHE purposes or the

treatnkeff S JRas8quence when adm ni stered to humans. Such an
ant1 -1 mmunogl obul i ne responses can interfere with
therapy (Mller et al. 1983, Blood 62:988-995) or

cause allergic or i ypersensitivity
(Rat ner B.,_AIIergyﬁnﬂggb%§ﬁ§£$§‘ nd | rmunot her apy,
[0002 Ba®iofo Eloh 41 CArRibe8icd M ABS R Bl C grov\évl'théiaﬂﬁgﬁln‘ééﬂ ki ASols for a wide

Conpany, Baltinore, 1943). [0003] Hunmani zed anti bodies
spectrp@RoD 188638 ®d dRgTostiR anphasims ets wicll 45088 thesangutic applications.

2:..32 1 FE e and Wnter. 1992 . Biol. .
MonogBfar3be06s e e ol FLintitiganam; ooy gegpprise mouse
sequelNRb, Eom@triseltd: ahdnddbifdd mirBuddespdee aghiagaait Mereign sequence when

_increasingly inportant for the treatnent of a growin%1
admingsigrpd o Bymefiss Sagean anthENHYNeRJoRMME dpSPOREscen dhtsdgrg avith therapy

i G s | 05 30 1 AR | SAET s oty
(Ratndrh®,apeletdyc Angbhylaxis and Immunotherapy, Basic Principles and Practice,
Williams & Wilkins Company, Baltimore, 1943).

[0003] Humanized antibodies (GB 2188638 B, 1987; Riechmann et al. 1988 Nature
332:323-327; Foote and Winter 1992 Mol. Biol. 224:487-499) or fully human antibodies
(Mendez 1997, Nat Genet. 15:146-156) are therefore becoming increasingly important for the

treatment of a growing number of diseases, including cancer, heart disease, infection and

immune disorders.



commerci al potential of human mAbs in particular, a
ot of effort has been put into the devel opment of
Plywg ememsizoy pl atforns all owing for the isol ati oPCDEPIOADG61570
with predeterm ned selectivity. [0005] The nunerous
trategjes av ilable f product on_of., recaonbi nant
100045 GREFAIES R Puc Foeh &b dnotiibannd yho FESEENES Bireveutic and
cornrn%ﬂ;@ﬁ poétidl ©f Biugia@ ARG .in Fiticulddda Uofl b8 )keffottPhBakden put into the
case, a nunber of consecutive steps are involved: (1
developmasat qf seEcring platirms pbey wal fog ﬁhﬁeﬁsgliatlyn ebmAdsnwih jpgedetermined
Sdeagﬂg anti bodi es' variabl e regi ons by reconbi nant DNA
te hnol ogy; (2) expression of such antibody libraries
[0005uSThg namstouk ashia&gex patv&ﬁash’l@ ois pidectiont b£ r@bmbﬁmup khntilgobdies have
phenot ype ressed anti bo

Y.
been r@@ﬁ}yﬁ, b@el(ltﬁy (I—eloogepﬁ;%)nﬁ Ee&e iNatye iBioteetg, g 22§gl 1|0t5)1 1 1?)3 )In cach case,
I
armma%gfgéﬁh§9§89£ct on ?or b|ndﬁég%%%&%%¥?é%%%ﬁﬁMh§%§§ald“@mny
contalaecbinl the estibalresofaridpée wgloas bg decnthiipmd PNeh cmtinelggy; (2) expression

or s3G5 SEEH Poby TP ST RN oSS Bl b oo

e. the SK5BssE® uﬁ%% gj W%ﬁ!ﬁﬁﬁ@t&lﬁ’é"(lb@ftﬁ’é ﬁudlél@' ¥l dHedditd RNES) Hplcation of
anal yzed. e nost frequently used screening

an am’mm@tﬁs selgsatl\teh@retssmeattymﬁalbf qle@tmbuﬁmral’wndam itboditegen; and (4)

amphﬁcf’agloﬁhogg% sele %(g %nﬁ[e Hﬁ%ﬁﬁ&o 1%%3? i/les’c ﬁe En\%gtgkanlvebn&chmentl of specific
binders] TY3ibdlly, aﬁ)t%dyllbrarlemﬁlﬂ@ ohrichivk thradvat9I0suRh +éuds @i delection before

m crobial cell display (Boder and Wttrup 1997, Nat.
indiviggjah eloppmnyr analgzosis 3- 557). V%lle each of these screening

[0006E la?}%é gf;n =t a%ﬁleh{l)a RPF Cs'cIe'e %ﬁ@ﬁ& &5t tfl@ Y% létlﬂﬁf %{ tljggornbmant

ey are Al on expression o
antibodithi ledi pisagen dmplaynr(aidgemooanvmomnmmhodsamby Biol. 178:1-37),

AR oSS Pk P PdbdEhy a7
mlcroﬁ'alswlladﬁ la3l Bd(ﬁr hﬁ@Wl‘étﬁ{Ibtl%q NeMBiRethnbas:. 5t5*395572 While each of

chem cal physi cal operties of antibodies a
these scetrepln@pla%m ltmsetstspecnﬁe adeqtiens ¢hayashiaetht isape idriveraelatthey are

t i s cl.ass_.of .protein Ther fore re
o based gty BreRvER of Ay BHE™ didn st GhT sV e aibet B Rt (hase
displa$}) %hviﬂ[mﬁta%@ltu&q%bgdrﬂ@ﬁmm WiskRAY, dr@n Y& (thierddial cell display).
strongly bi ased set of antibodies, by selecting not

It is lmm)mnff m rqrpembpReshatebic bhmucaigaqdrpivém roperbas ohhrfoflips are very
Varlab?ehe ; %0 he %ugncx Svlag gblllp F OReld ?os th611§j V%?§ e %9 l’ﬂ?c'my nﬂlerefore every

espec I"'ve Screenli COI’] 1 ONns ast,

screenS@ ﬁﬁtﬁo@ﬁnﬁﬂlﬂh@&hﬂbk{ﬁﬁ@@btﬂ@f Iuhibodié@ @g& Qidh Qlfnnatural COIldlthIlS is
tibodies in their natural environne

hkely ste d?aéit tr § spanslvdyasse sshpmaniibadicse |bb/ssele@ﬁ§éj et Otﬂbfafor ahff desired
h |
indir R B! TRl YA b0 e

respectioe Bakemng cghditomy l@tommsetacsejecave pmtﬁlrﬂndtabﬁi om tlee expression of

hysi ol ogi cal form and concentratlon %refore
antibo, telselgnqhﬁ]g gatyraly gayippomcat i 5 4h *?Tﬁ?FﬁEtPWaﬁa way of mammalian cells,

ensurX MBS A EMALT IcBRpSYSHE rﬁ‘ohﬁally klotvddO iy | ktiBody S§hthesis and
of anti bodi es nuch Iess bi ased

processing (folding, disulfide bond formation, glycosylatlon etc.) are available in a

physiological form and concentration. Therefore, screening for antibodies in a mammalian

expression/selection system is likely to yield a set of antibodies much less biased by

properties other than binding to the desired antigen.



properties other than binding to the desired
antigen.[0007] Currently, there are two reports of

Pllwa crsesing systens based on- éel | surface expr eBGT/BPR007/061570
antibodies in nanmalian cells. One screening systemis

a ccinia V|rus d| ted expression, of ,whol e
10007D 8RR JREE M bl ROl 42 B0 PRS0 Ske) P\, surface
expredstoinSofMBitidics antrhhaivlife amys. D $dr@ningC Higitdm hid bﬁs’%ﬂl(ﬁﬁVaccmla
are expressed from separate vectors, by consec

virus-madigted; expresman tafanaele cntigpdicy He nieavyliaanealls s(U,§r2802/0 123057A1).
t

it SARGESGEL LY SEhEShd SNE UL, L Bl QEE R sepu

vectorpy by um&ecuttveam&bage andh erahﬁamonc fted caviy vhaink gli“ft ex:[hm'slé in target

are shortly after, expressed se |nfe el
cells ysingna et Titsh vaeoia) YighthcgRyC a15| g%ﬁyd Sy b 9a0%wﬁllspr0duces in
I
e ey L0 ot cuARER S e pRLop Rt pheatonls
transféatightof cahlmh’u shamﬁplasmd arrdrg. Elms é@dedo ﬂlbrarlbs ndiceldp, each GXpressmg

one h?a?yltylsgﬁg)t B%}Bev(\{e t‘gtg{eﬁpg |n}1 égl é q{g@.{\% a%%ss Wthh can be

screer@ToF bRt Rideh ANSHRIdre thet @ afcabigfitic R drdwbaks to this method:
expression and screening. In additron, the nethod

Two spmr@he&blr@rleg @betmsbemmytmcmd andgprasicricd tm@égey cellﬁafph expgrgion and
screemné%: ny él hllé)g,g‘hhe rggth%ﬁ? llnljtlérllll rs[;clsllact:tg) 0?5/ f Sg sgategl 19 heavy chain, and the

matchidgbBgianahaiRhds S@hﬁ)}latecmﬂﬂl tal g¥cend e&re@ﬁ | KifalfyQ wﬁdﬁarh‘@vﬁhage and
to be carried out, both for the initial isolation

rlbosomémﬁb%\/@lsalﬁw rRultiple sgdsictiongoungp hpyseto) heegatad Qi hash fofthe initial
t

ol TRMEN Nl A0l QU0 AR SO RSy EEFERL A

[0008] nArmmmdil @rccamlgl sydnas eedh ctesclt ishefdea egpmtdign (dfloargibodies in

al 6, Proc. Acad i 3. 9637-964
mamnpgliap rﬁeﬂ fa%fal decefeq@k/rqceﬁ Yaﬁ% 5 akﬁaﬁgs%r@a Nﬁ? 8d. sei. Usa
103: 9(’)’!3‘9@‘@?1_1& ech sS rﬂé'tlﬂ)dt ranskeaiyay @f RhRSTH dinDMEK - EBB? cells via

['eads to pools of transfected €ells expressing pools
transfeptios oFplaamid Bdd. ddhisdnadsiteipools wf fracdedtéd exllswpesdil@pools of scFv

aniibog 3 B R e g Bnes GerTriir S WRERY G, which can be

screendB HHOBInGIAS &6 bi@LnbYhdIRRtdidlay mdfhbe desdribedbl, Wy Bl Nsuffers from
di sadvantages. First, transfection is not the opti mal

two merist dHepdlversagast Fistiucansastiomis s dfe eptiprad st tpulmtr@we an antibody
into;.cells i on t hod t he
cxmelICYB5LY Sprosh 58 b AL HNTUREIOPAFAROER 5l RUALS ot

undefined @amberCefl glasmhith wolc @b ho ehenadlie CI'h&Q cael irar@mtdﬂsc&ﬂsex@fbsses an
undefi ned nunber of different antibodi es, further

undefingd mambien §F didersry aeibpdies.afisthay rrsgweothe pelsetiye disadvantage of
poorlye)éﬁﬁr@s%%ﬁ brOSth QRS O%Fen%ﬁbén?ﬁgafggt g&%h@,ogrges ﬂbesgrgﬁj&%ent was

e enri ChITE was reporte e only abo
report@dl @ bobuly abbsn24(hfodd, mbdohthd rhetb,dcil FEBIML htuiltptple reunide @$ seéction to
sel ection to be carrie in order to I Ee an

be carggd PYJRPrdsE ¢ qﬁ?@ree%kanflfﬁs af i QHW%‘F%R §669]

[000991911@%@& dranase %fogerﬁ%f@r MedagnctdRRdYn Srﬁa[f%@l%aﬂ Bells is the
manmal i an cells is the limted nuirber of anti bodies

limited hambclatmf peibodice e dan Phisereernsdi Whisas in dare duota the relatively small
nmﬂbg?o Eﬁvﬁgﬁcmggehmuﬂgﬁﬁgﬁngf cells that can be handl ed

[0010] Thus, whereas phage display routinely allows for the screening of 10' to even 10"

clones in a single panning round (Barbas III et al. (eds.), Phage Display — A Laboratory

manual, Cold Spring Habour Press, 2001), the throughput of a mammalian screening



[ 0010] Thus, whereas phage display routinely allows
for the screening of 10 12 to even 10 13 clones in a
P10y powgloss7pmnni ng round (Barbad 111 et al. (eds.yCT/ERAGRO61570
Di splay - A Laboratory manual, Cbld Sprlng Habour
proce(glrrg znz %Ioﬁlognr]i 61%0&8}3}??&%'3{1 %ggtg%aﬁlg an : B% 0%/ 6 ong l’fl taq,t anal T3]1§ of about
10°toi1®’ LloAdst €d to the concom tant anal ysis of about 106 to
107 clones. SUMVARY OF THE | NVENTI ON [ 0011] We herein
describe for the first tine a screening platformfor
the isolation of species specific, preferably human,
anti bodi es specifically binding an anti gen of
interest, that SUMMARY OFMTHREINMENTIONeS of a

ma Ilan cel | - based expression syste
[0011}; V%ﬁ%ﬂ@?%lb{i A @P Sisg\fum %gfége%%el@&%nw?% the,isolation of species
: b bart t t
spemfgeye%%lﬁ%l %%gathf %gl@gg\ég ?cgfé ; eurl e‘iﬂﬁgf“% ag% f@fgﬁte? st,[th& profits
from tht adwantiges pérafmmdhatmcdl -bapné capressoodyy spen, veleld C'lrcurnventlng the

disadvfgg{;ig%sn SP%CI%(‘G htgo e@gﬁ{ < eacf\‘g)cg u%a&vét IAg {Phﬁ\ll\c’es}]lar advantage of the

screen®®) SIGLHON deskﬁQédZﬂeréﬁhqs HHRVBAthAR AI®E 8P red Bl hsheQtibody per
%eneratlng, sel ecting and isolating a cell expressing

cell” tgrmatnwhivddip tfeted ibeeaise plediofvscihe serepn ¢6 b aompleded in one single

nmnd”? qgkonal singl e chain antibody, nost preferably a

¢BVS““Phe invention al so provi des net hods which all ow

[0012} OTk¢ Gmeentibe pavidedlae nlce@doos geheradhd euMctiB@dyndf isdoMting a cell

that isolated cell and to recaonbi nant |y produce

expresyitg dhoitiegdy ehpesived npccafaity, Depferablyer mapdcbimel siggleydiprantibody,
most e%r?ﬁlg e\MsElhv a]."llﬁe Eﬂ\iehﬁ&{ 129 1‘51%91 o8 InetRSds! %Méﬁ' ﬂ)ﬁv 33’ clone the
ab fragnent. e n tho

I nventio urt er provides ne
variab¥h irecgilomsl bbwaitloartibode fidre thar isebitel celyiamdstootecombihantly produce

., antibody fromthat isolated_cell and to reconbinant |y
antibogles SORB! NAG ST ART YO EES @b A ATSTRI S 41t ST ISHIod tag, o. as Fe-

fu51on 1Y 'F‘aﬂsﬁragn{%htef”ﬁ{e%*ﬁkié’nt%% oo Pﬂogfé%s %etlll&@lwhlgﬁ'aﬂow to clone the

'so allows to reconbi nantly produce
Varlab&nmgtmsl iof said anhbmibfsﬁrmmdhapsﬂatbd celi ynd to medmbingntdppmidese whole

antlboﬁgg %%]]fnlpﬁflglg rggl Vﬁp%}lg i%?@%/sy %féﬁlblty ebslr?llggﬁ 2 { i 8i4e§éid methods

also aflOWRitd aédo@ibi@intlRr Ro&Rlcemltibefic® hwitnddsaed sﬁéb@ﬁdlf}ﬂ ﬁl Bfully species
cells with eukaryotic, preferably mammual i an cel

Spemfmfgpnagref@fabéms diheman antabaskies. ant i body per ceII
[0013L0ftni?e Sp S egly eiegt fortfd Hlat® hteI Po%ag’[go{negg PLG secfectloi% of antigen

y one Ssingle roun eenti ng

spec1ﬂc091043]15 W‘itlﬁeul@ﬁ@tﬁﬁ petdralsll;, miremahmendli dfspla§r of amﬂbh@lds in a one
isolating a cell expressing an antibod
antlbogps 3] ?ql]cfé?llm?/t hlopsi tA getap aah%nt@eﬁy éqre%wéwéé% corgpletg after only one

mngRQE&ﬂf LRIPLELSI ng the steps of: (a) providing a

ation of B cells; (b) selecting fromsaid
[00 14]3 O'ﬂShllllSatdne raspéct Bfcthk | iavantoubip cp ulcatiddoof ddoldBinged kesll expressing an

v SEAEDG,BEELL 5, LoF el copabiy Ly of speciileally o
providPRaesSHu@Rioh! & BF Yells\BS SLIAtRRCHRoMENRE poplilafidh Gf B cells a sub-
population of B cells by selecting B cells for their capability of specifically binding said
antigen of interest; (c) generating an expression library, wherein each member of said
expression library encodes an antibody comprising at least one variable region (VR), by (i)
generating a multitude of DNA molecules, wherein said generating comprises the step of

amplifying a pool of DNA molecules from said sub-population of B cells, wherein each of



expression |ibrary encodes an antibody conprising at

| east one variable region (VR), by (i) generating a
Plowaorpdosiosargee of DNA nol ecul es; °wherei n sai d genePet/EPZ)07/061570

conprises the step of anpllfyl ng a pool of DNA

said IjEA ﬁnolf?cg aelsgarf%?r\llngspﬁéﬁ fi[gﬁApmgff“élc:@%% %ﬂ:ﬁg%ﬁ on oeflﬁﬁﬁ at agtroeﬂenvarlable

regionBIFOE Bh i) QMARELSai @ RIS 8f DNA mboRREles @116 aﬁ@kﬂf)t@hﬁuﬁl vector; (d)
region (VR); and gl i) cloning said nultitude o

introdpging cHfie sCRPEESEIoRN Libsapy eiglq oh firéfctn@pula‘e@lr} ohhtemkeiietiqgpreferably

mam ﬁkarcgfg r(g)s ﬁfsﬁlg}zﬂnkba@ﬁ{)g 1&159 }%1% ﬁl(ﬂ‘p HIEJJ fv g §urface of said

cukarynici kpmfeleblyoinaaandlaaxpaflbsandn(ﬂ mﬂam)g Gont hadsﬁfsf qmpulatlon of
eukarfqttthSrégqrgﬁ; %%aﬁrtp%lgﬁns%rﬂgfageﬁ gslélus]a %ﬂm&p ected fgrnt%e capability
I
of thegiéﬁ?@B&'}QHfsﬁlagéﬁé gﬁ zﬂét kea%ﬁ{ fr@f%gfffgg%% Elﬂdlﬁ%g;‘sag ahblgémﬁf fRldest or a
fragmerrttor botgendi ctmraymt dwmotfs surface of speC| fi cal ly
en of .interest .or

i ndj
ro01sE A kRfeE Siiee LRk HE A prd o TR WoRERE Mo L sppispsine an
antibodly shagfidanyehdifg ah %n%géﬁ%fhﬁ%réﬁ shRiohathbd GopEgihg the steps of: (a)
expressing an anti bo specifically bi ndi ng an antigen
sclectipg ﬁrqm épesulatlcgmﬁismtteﬁ Bdcatle ﬂmubsqonglatIWaOEB @pls},s b sclgcaing B cells
for thsel% g%% Bﬁ%éf ! O%e%%fpcgﬁgl 1?1%1('11?1% soagde : azlc ?Ifl,] Squmé rFsit %]P) Igeneratmg an

expredsfdﬁal liblaap &ﬂhdrﬁh)’ea@ﬁ BEadT ot adid Yexpichdddm dibsal, bndsdds N antibody
of i nter est; enerating an expression |1 brary
COMPIjpg et e%“édrﬂerrﬁ ¢ gegigni (¥ Fox gre i gameratipg ad yn@lﬁatsiéegf DNA

o ORI ROTBN B 1Sk G55 o0 LR, Py o o

moleculee f@inh s@disadb-gemeaitain ofoB coliy) wieesn tleh (Sﬁﬁpi DNA molecules of said

| | fr
pool of @E\Up a@?&ﬁ%ﬁgﬁs BH%gPIA IRdRe! arev Iy BEo8 4R ad () cloning
said nﬂ@ﬂlﬁﬁé‘ bepnf nsakdudomlo 8{ e%smﬂl \ee%fﬂreés) ‘?ﬁ?&ﬂ@ﬁl)g%ﬁﬁi Qpression

said at | east one variable region (V
libraryc ligni ;girgapeputaioni ofudekapfotioNArefotabbu hesihalian eols; (d) displaying

antiboﬁi(eg roggiq}ld %gpr(\égsgérfo 1lPr§1§y %)rbh]ﬁlsg{ Iacgeﬁéfg% d:al d e)égr esisere&)ly mammalian

cells; Qt{d”:‘(e? iRt o PRI BAIH EstGRIpLuRtiof GF eﬁka%iﬂtﬁ}’b{é%r%l& |n%‘i’rh§l§m cells a
said expression library on the surface of said

cell, V@lsn@m said icell ispretsictadafbr Sllemammlllﬁymf thertBodadiplagyd on its surface of
spemﬂcgﬁ)l glrnggﬁ%ysfalrdo af?ﬁlésl an{nl(t:erérn?ﬁtt gp g @rcl I oo\r/%ﬁgirl%en%( @eatI tlhe?qt thereof.

[0016] STlSﬁeh,Sét@id atphavirdle coapatn Ilﬂbyariéﬁ alhey b bﬁdyxtraordlnarlly high
di splayed on its surface of specifically binding said
screenit Pigicieney. Thiser dyttharaspegt @gﬁ%we@w}aw geemod of iolating a cell

expre%ﬁlgearn@nﬁﬁ{)]&y %{{%@&%Qﬁ bl[n 11964]11 }ngﬂjéﬁnf&es?lsg &H{étfl cornprlslng the

essi on rari an extraordi narl
steps bf: gh) meroemglfrcgnafﬁomilaemn)of 1§'d‘lalsd Bacélisr 4 hey-paympaain @ﬁB cells by

th t ho | ati cell. )
Selectlély%slﬁ'e% ﬁrfa' gﬁﬁ%ﬁﬁmbﬁgy %fd ﬁcg'ix %(ﬁl?&gﬁlﬁga%e%rﬂf igtggest; (0)

genere@f Ig' Bh e&lﬁﬁa{wraﬁ alxdrdIBbA oﬁbtﬁmhébfﬁg b RS 6f ‘sal@hlphaviral
ecting froma population of isolated B cells a

expregm Iyl atcodss @ arBibody Icemwsmglaedqashgleramlblesregm (VR), by (1)

senerfi £ pRBERe of BYNGRBRar g S BHL Aot BB e sep of
amplifyidd @Yol MBNA ho®Rals mgﬁld%ﬁlb%bglaﬁd)lp BAW Ellls, wherein cach of

said DNA molecules of said pool of DNA molecules encodes one of said at least one variable

region (VR); and (ii) cloning said multitude of DNA molecules into an alphaviral expression



expression library encodes an anti body conprising at
| east one variable region (VR), by (i) generating a
Pl0waorpdosiosargee of DNA nol ecul es; Ywherei n sai d genePet/EPZ)07/061570
conprises the step of anpllfying a pool of DNA
Vectorgggelﬁt%“ (Fu::’? fg(rjsca)llrj'?,\aphavnrafJ e sg)ﬁlnglrg ; ncl)t]:goa}BﬁP lptgﬁﬁ&atlon 3% euﬂaryotlc

nol'ectt sal
preferfitlly %@dﬂﬁlﬁ&haﬁr&ﬂg}ﬁ(&) @nplaging satiBodiés dﬁaﬁﬁ al i ird e fp@&k@n library on
region (VR; and (IH§ cl oning said nultltude 0
the Surfépf‘eeﬁﬁaé@ epkargotim Datfpiehlbi mammakipn 68l%5: 9nd dex platipg from said first
popul%t{btnrc?delﬁﬁb@?tlg ?ﬂg%fegaﬁaﬂg%églﬁi?a!&aﬁ )égllise% g lg QV'LG;FQB Y deptlg s&ected for
the capailits; of(tﬂé aﬁimMI}Iaysphglednﬂﬂ 1tsosi]lr®Se of s@lﬁtaﬁy phakng sdid antigen of
exp rzwslon l'ibrary an t he su%ﬂace of said eukaryotic,
intereg} 0 f gﬂﬁwxﬁﬁﬁﬁﬁm% etgrmipant theieof e) i sol at i ng from

[0017P aAdfl{rfh'éls taslfé‘ap Weahd %69{101? yk ar Mf%jéﬂoa ofp {sgfa?i'hg ll exglgssmg an
mamal i an cells a cel wherei n said se
antiboidg rspetdnﬁcaﬂadamdlhg ay aoiﬁgetnlﬁ iareréshodyl methpd ayladrising nhessteps of: (a)
sai d.ant

selectlinﬁtﬁé)?lggpogl}la eCI éqc.tlgl l o$el]g(ﬁjlltsiﬁg é)ﬁpléla‘a%q 8 Cﬁ]ésn{)y selecting B cells
for thénh@aﬁﬁﬁ?ﬂlty J)ios%@glhczﬁl}f bihding rsalﬁ%ﬁﬁgén M infeR&t;] '(B)’?é’ﬁ fa@ﬁlg laft afbhaviral

i Sol ating a cel expr essi na) an an

eXPf@@p@dmrar@a?pal@ gmenﬁin@gomrlamgut@feﬁem of} éfr@settmgsaannultltude of DNA
e steps of:

molecHFer) epcodln %t odlseglsala &gnga&é% fll’n zlitgtgé put 1

steps 616‘|(h)5arbyhi’§vﬁigeﬁ¢)ﬂnﬂ@1cﬁs&>elbd1ﬁllit1@h dfie béll@@ﬁ@@lﬂobt ¥f DINA molecules
specifically binding said antigen of interest; (b
encodggrfde ¥Risn@g) ampHfpra pna$al<éﬁlﬂvrml%wn|qfkﬁ &1l a segppyl pool of DNA
i
oo R P b SRRy of s ST o PLAig echnd pool of
DNA geslesudds togcachnudhtr byide [DﬁA[BﬂAodmgea:ﬂnhkar egivr (IR ndii) kboning a

B P A TR T R T e A
cach théhb@ W daldy élgﬂa\f[i)lkllg @rgr@ésqjons HbraRoRMALd &Pa&flbo%y%%lrﬂﬁlsﬁlg a signal

second pool | ecul es encodi ng LCVRs
peptidej anCﬁ@l spleCV Rend adfansmicahbfane s¢giamdviwieis anid E@&fﬁrmid sald LCVR

are R e BT CHED ST Ot et ot Mo BF G gepression
libraryMithth 1 4 WG Qcﬁpu%n”@ﬂ SEkHrsticl Qﬁ&e@ﬁlﬁhﬁﬂﬁﬂélfaﬁ' c(:jells (d) displaying

expressi on vector; wherein each nerber of sa

antibogjep wéxﬁalndaalplwgale@mr@ﬁlomu IBrranyyorethe sueaccaol said ﬁ@l@dwtlc preferably
rigin ep id a LCV .
iR ool P %) S0k St " o] B pyeteray

mamné&dl@n | defik ed c&lQ ﬁﬁ&hmoﬁah@ reellyis s@ledtddi fokethe rcagatﬁmy 6£€ Yhe antibody
|ntrodUC|n? sai d al phaviral expression library into_a
display¢d ep iopifage .%wpsslf@@ibabyﬂémgcsalﬁ raatigpm9f yntﬁﬁ:ﬁhar daffagment or
| deform ayi ng anti bodi es of said al phavira
muumgﬁc%essfgﬁtﬁﬁgggry on the surface of said eukaryotic,
[0018pr Af firtbt yspeamoll thainealibs is ance(lell oSobhtingg beldbraxpressing an

said first popul ation of eukaryotic, ferah
antibody shepificaly upgrag 3n @Biigen QfBicsssh sau; etbefl comarisiy g weps of: (2
selectfng rfrotrlli‘@ Gﬁtﬂﬁ@dﬂ ot 1¥oIQtfedg‘@ellérétshQ%}ﬂulgh&pbﬁB %QIIQB‘y bdi&ting B cells

surface of specifically binding said antigen of
for thgincaprlidity @ffspamﬁpdgnlandmg rsaldnmtlg@m) fongetst (i gfanmatmg an alphaviral
A further. a ect of épe i nvention

exprewgo&aré/f 3l %? zftﬁlé cgmé)élrs]lng §t8%ss(?f ggjierating a Rultitidedf DNA

molecules encoding antibodies, said generating comprising the steps of: (1) isolating RNA

n%glﬁle% %:orgprlsmg the

from said sub-population of B cells; (2) transcribing said RNA to cDNA; (3) amplifying from

said ¢cDNA said first pool of DNA molecules using a first mixture of oligonucleotides



anti body specifically binding an antigen of interest,
sai d method conprising the steps of: (a) selecting
P10w ¢ pawamoss7popul ati on of isolatéd B cells a sub- pREUERINDO51570
of B cells by selecting B cells for their capablllty
compr?flnSgF fl ftbt%vio”o%onhgl\%op (%s ca;zq?,l SS: %18 lﬁf}%%gla ’ gcgoltdl g(re)glons (4)
amplify@ipefrainl Jagl SONBI dasd B@ohdPoslt (ﬁfDEN&Af ino[dcplcganas at deﬁ(ﬁldarmxture of
mul ti t ude of DNA nol ecul es encodj ng anti bodi es, sa

oligongeleatidasi ermprdrig iasilast tthe glﬂwgcl@mde@waﬁab@ af .aﬁ@hﬁwg LCVR

S g
coin O 8L RO S LR o S i ) 8 3R Hor o
rnolecﬁles ¢ cqphoithedby BNPN Andnecdih g said $1nk1g ragibny (i) clohiigur @coiinen of said
nucl eoti d sconpr|3|ng at least two

multltaqiq @ﬁﬁh{ﬁ BVHIYES TRR PG Bh B raa RPN CIEVRhETSH fitgh member of
sid RISl oLt %] oMY DAL SRR, .
a LC\H{ pgba tehentmtese egmps vbereg stid HEAR atdwnrid LCVR are linked to each
| i gopuc] eot i des capabl.e .of a I|f LCVR.codi ng .
other By UikErE08; i RRPHESh BMHRLT AP SRy ChRihdnto a firs
popul&indos @ERMMRO Yre RfabBNA IR 8G4H 88115t Qdﬁaﬁibldgfﬁﬁge%nmocﬁes of said
DNA encodi hg sai d |inker region; i) cIonln%
alpha@@é@xquﬁ brar}dommet surfpde o fsalzbm aﬁypté@mrefgra bt maanmahan cells;
and ( li h%}/ir m AR 5 Ionlé{le%t V\'hetrle e f&f P rnarnrn ia Is a cell,
Fii e R B AR PRRE P GC e SRR TRPRRTBsals « o
whereioBgd icsll Ng salcstt@ el thee@bhlsifity af H@\/ﬁltlb@d#@\@la@r@@ oa its surface of
transnmenbrane region, wherein said HCVR and said LCVR
specifigally pindigcatdpngigemobimtraest pya &gt iRetiggagieermipgy thereof.
N r I r
o01] AR BT EIRIANLY Bly FEIRSRTALHY B0 st
bindingehn sntigah) oflistplesty isaig mathiol oatingsisofg ﬂﬂl siep’sl pf]a(wb fisllating a cell

expr essi n Ilbra on the s ace of otlc
expreﬁﬁw&a@ra&m 0 dyAsHoRiNa P EBy pRe Oéﬁfha neeéljoqs P‘éﬁ .<ﬁ>ga‘:rt igfpg RNA from
said isdBkdH ééllr ﬁé)c gﬁ@gélﬁhg QPHNK eﬁé&ﬁﬁf yatd &tleﬂffﬁ%E@pild' RNA; (d) cloning

mamal | a wher ei'n sai d I's sel ect’ed
said dIANAt o capabpricssign ofecitohepmﬁﬂalbigdyn dilgpivayle dxpmssias vector; (€)

urface.of specifical.ly bindin a id ant.i.gen of . .
senerfecf BRioPosOTRTFYAGERHEY dr UARE TGRS CaBPHYHE naiy entbody and said
punﬁdalﬁeﬁ (? [te%QdmgﬁsaﬁdJ flshRr prag@Re &t a 0811, tpheretaBMeNfhMialian dcll; and

nmet ho produci ng an anti body speC|f|caIIy bi ndi ng
(8) puaﬁl@msal@ém@fprpehucér est, said method conprising the
[0020]32%%?1 | %rgaségc)t aolr%f/fﬁ% ﬁlge% ntaﬁcaehlle%hﬁéprf Sdou&glg a?no%q}b'og}g %’eciﬁcally

bindingbiiapiigg RNtbiconssidi hethod! @ngdisafl the {teps of: (a) isolating a cell
synt hesi zi ng cDNA encodi ng said anti body fromsaid
CXPICRNIE; an(@dl)tlbeﬂb mqe?gdlgarm DN Pinthe mgthedy sbaes i(Bhokfaaing RNA from

said c@fl {j ?ptlné(sﬁﬂ %b@n@\fbﬁ@salﬂxﬁﬁﬁs ﬁég ﬂmﬁlﬁ?ﬁ&rfml&l@md cDNA a DNA

USI on construct é f usi on
encodmgddlkls: of mah‘pmtlltmdy gxpabgtddyt dalibebyl; aﬂcgeaanadn@ an Ief(pIEMOIDchstruct

eSS|n aid fusion product in a
Comprb%ng& &&%MK RRaRICERPEPIOn SARYTEG)S sPHing e Sy VR of said
antiboldy ek Hasdef 8¢ lé&’lﬁ cefl Q%’)Z&lpre%sﬁlg kiR @k pREREE Eorﬁ{ruétriﬁ a cell.

i hvention is of produ0|ng an anti bod '
[0021k p&lé fihcatiby absonmlmtgs do antckgessiof veetoefersdispaing polypeptides,
| atin

. i I
prefer i PRULFART 2 LRI ot BRI PTG SRR Eet. A further
aspect’BttHO ds Aol & thél¥or® Bh akpichiGo Nt @PBferably an alphaviral expression

vector, wherein said expression vector comprises DNA elements encoding a signal peptide, a

transmembrane region and, preferably, a detection tag, and wherein further preferably said



said cell; (c) synthesizing cDNA formsaid RNA; (d)
anplifying fromsaid cDNA a DNA encodi ng VRs of said
Plywandoslosstys expressed by sai d-&ell: (e) gener at i PQI/EP2007/061570
expression construct conprising said DNA, wherein said
cxre YRR BB SHEL b S B AR 505 ol Rt s
allowingitlet @¥iheSstRabIPRtdridatativn sgectf ¢lonihWLFIINANBolecules encoding
invention also relates to an expression vector for

said pelyppntides.rclisbipapt abedy parésbis wijops.dR0] BEUP@LCSsign vedHar.
0022 U B3 Qop BB et BnaghT - SRR RATGRSEPSRE uid Bprossion

vectore xheess peferatdg taid cxpreefied dbtayy arnadlpiaital edpraxiondibsargrand said
vector, wherein sajd expression vector conprises DNA
CXPIeSS|OBMERIS 1 phaygabexpresian Veept i de, a transmenbrane
[0023] o4l AfRP dazsP&rt e%fe fRP I enford &l GCELIRRYd1RY ’rpr@f@filbwh &hfhialian, cell
urther preferably sal dexpression vector, preferably
comprsangisaad prraessroal veetopr msSiably seed alphavicb ppreses &ctor, or comprising

N L SO ICT TR T L N -

librangncodi ng sai d pol ypeptides, preferably said antibody
vari abl e regions, into said expression vector. [0022]
[0024]A Alrenthedinagpedescobed psein phelhtdfemtoi sl aspeasx pf dsgnwmtion and may
beco&£@r@&y coqggtﬁkn b%%kgnexpression vector, wherein
pre?erd%??’salg 8xpressron library is an al phavira
expression library and said expression vector is an

al phaviral expression vector. b0023' A further aspect

of the i nDEAAILED BESCRIDION OF, THENSENTION
onsPORHARE S5y SO S PIPLEE5, 00 SO 06 comsns
Immue®Btes i cagaldt dfeastucime astiechicse Prefbrrsdiadinestpliesisd oontext of the

. l.i brar referably of said alphaviral expression
inventjqnyarg f{sh, %@ﬁljﬁnwhﬁdénﬁsa@ 'ewgn%@e@e B@E@eﬁ@ff aftipdagfylsy rodents

and priBh@E. ThQ Bhfer@dREGHEnRnt §08 ahMVEN LR @G MBYe BRup consisting of
conbl ned 1 n any possi bl e conbination. DETAI LED
sheep DEIRCRE T HONco@F mHE dEddy BN, OMrf€) 028]e, pighrdoatl dog, Ast, urstediamster,

. herein, the term"ani mal." refers.to any, or.gapi sm
guineq. Bign P g e, I A HiERE" B S i GRI P AL 1 g mouse. a rat or,
most prfdrli £prinfRte i rar RekhanNpiFBdriedi dnbdidn&RNYaX hniffal iN€ non-human
I nvention are fish, anphibians, birds, reptiles, and

primateeaireeiusnang mepepratoirably pthuowacknd Birtheoprefrrredgnbodiment said animal
is a hif! IEE%%(F ﬁfo Isen & R ec{egcrrlrb%g os %bs?oql' JERY hfs.’l Iaﬁiz g Iaﬂﬁ{a(?(digs in (Lonberg
selecte roma he group consisting of shéep, erk,
(2005 Y] eNstured Bidteyhnolagye2 5opn 1 177 11ds). Moras Gurtieat greRrrei @abodiment the
. ?oat, dog, cat, rat, hanster, guinea pig, and nouse.
anima[ 3 aiumpnized mqyse ped hudal msefarehBa hWaid animal is a
u s at : a 2 i
[0026?3?1t§ﬁt1b@d : soﬁs’ecci] 'ﬂg%%% gfl@{e% Qhﬁ%o% Féni:gfgatfogi rélbf%c@ie, preferably a

er preferre I ment sal n
proteimowhivhnia ncaprbloadfesperifi@alhy ardingras tanpiged, etyatoh iy anlyneferably by
. ,.In a further preferred enbodi nment. sa'ﬂraninal.i a
binding HERiRROTANASEIC ACGTIZAN e R BHETRd Ny (GBI ALRORBFRIers to whole

tiboQ B ZL4h1 R ItROFU S SIgAN 141 ORRET & 1POORs, ¥Rl Yi&erably of the 1gG
R o’tﬁeyghnol ggy 23?%)’: g111%-’(1)1%12’5) .I%I na furt hgr crbly of Te 18
class, prosf eraferdblgnigod; hetmt, [g@8, and I1gG4, and antigen-binding fragments thereof,

including single chain antibodies, wherein further preferably said whole antibodies comprise

either a kappa or a lambda light chain. The term “antibody” also refers to antigen binding
antibody fragments, preferably to proteolytic fragments and their recombinant analogues,

most preferably to Fab, Fab' and F(ab')2, Fd, and Fv. The term ‘“antibody” further



animal is a humani zed nouse or a human, preferably a
human. [0026] ,, Anti body": As used herein, the term

Pl0wg amsiosrooy” refers to a nol edul e, preferably aP@EI/BPBITIO61S70
whi ch is capable of specifically brndrng an antrgen

n or s
antiboditsi 526 ds)’ngfl@fcﬁﬁlﬁ ddibobiek ep@ruramsa otichS cﬁﬁlﬁﬁ@é’ dhkad ofs t(bdFv) and
119G | dA gM or 1gD class, nore preferably of
fragmemte cv@gleneegherr?oaghtmhémeraé@b&r egien, (LCQ}cJ&) or| ag@vyefﬁam variable
region (?féle Ergahl%n%gn?p%fbth? gisx)ggt V\il{e f?lg:‘{&p‘i ﬁagl{tlﬁgﬁﬁqlsgf ﬂgﬁ?{)f&dﬂe%bmant
antiboglils obmfeﬁibey antcdnbinas pcanips rcemmnghﬁra smgﬂreapﬂgxpapnda, wherein said
| anbda |ight chain. The t rm antlbp also refers to
POIYP%PﬁlngC@HlP&S% ﬁh&a%rn?r%asw ¢ Seiheryeic B%@f Evapiagiablg regions, most
t hejr.¢r ques
prefer%l?ta?gragt denr%a fe?&{iﬂgwezreb afq'é:yib{ eﬁiéinag l%%gg:?%, %?J}%rg’ﬁﬁlgtﬁqr% 2o R. In the
contexThd therimmchtion rrdz!mdyhinaﬁm rbtigdéncoapdstes conptisd rﬁmctional clements,
i Si one, preferab two variab

t .
such RSt SISt o FERY R, o GLRSREmbret ki semal peptide or

hydroﬁrraumbragd&%e wRh&S arRRYosaE\ad/of b putifitARnIthdiked Fvs
(s FVL and ragments conprising either a |ight chain
I

[0027 1/ atFeblTdertem Bﬁ re(f@@\mhecﬂrnaéleﬁeavﬁyolcfha iffagngnt efisineantibody capable

i nvention the
ot binf {iaf ikt el TP Al B WRAHIER 20t boai es.

[0028pr efirglaihyint QnﬁB@d}ﬁ’bIm@ﬁigldehﬁlﬁlaﬁﬁbﬁ@ﬂﬁl &t bitgbodly @nsisting of a
si ngl e pol ypepti de, wherein said poly tide conprises
smgleanolrr@aetie rreferrﬁri istisilce Chadiy |36Hb0(b‘rse$%lr5’ei E atRbYPERH{% Beaprising a

et S8, PRI L IGPRY ) SR DL RS s

Whel‘eﬁDM(bX(tFVOfonSih‘eoﬁ mmeghmrtmepﬁdm&nnmmﬁn@marcﬁp dneﬂ(rmy and exactly

one LY Rrisreia SEi Y Ry 80 L6V Rr SRk rbIoaHsh i gh & ker region,
Wheregd ?&%r_alﬁ %taiddﬁnl&[r rE%ﬁgﬁ QBRGRI of l.eadsr 1§3ﬂ%%§r of 15 to 20 amino

eeCtlo apurlflcatlonta
acids TBedt efr mil. F(/l 98&} GS’Csent?Q ch%(4§7ﬁa)l 42842 6pr thﬁbézlyprétferred smgle chain

. fragne of ,an.ant. of b| din nti.gen )
aniibog P RTSe BB AT BGBe e oGttt Vetasfd coding
region, & 519b 8’ @h@dtidnaeYrhRRdY in' thé fSlldeihg osdbai ? anighPEn &FiaBl region

antlbody consi sting of a single polypeptide. Preferred

(LCVB) ngnsistoigaghnlight crhlwd framcworks IﬁR)oi eompitypeipti defermining region
(LCDﬁ? rlmlflbﬁ IZnECBR % X%D f(f“ %ﬁ@l Yofh & 1|< %gk%%an‘l Q/E)ra flexible

eferréd sin ain an i es are sc

linkerB),dnd¢Fya h@eﬁ@l thalno‘ﬁarﬁb&l Iﬂgﬂoﬁ (BIQ]\X/[D)e@inlsldﬁngl Offﬁﬁmﬁbvﬁﬂ( (HFR) 1,
exactly one R and exactly o wher ei n

ai d
complprewaeh@et%ran@mgm%ﬁécﬂ% Ke alFtRo2 e%@PPo% H@FR%;HQDM and HFR4.
Alternah%i? sﬂi@g'cﬂ{ﬁn 8O R &FET ARLY nsgc‘ﬁ? stNKRI el S@édolgy a coding

const st % } él 8 am no

scof at least 1 preferab 15 to
regionaeihdsein{ 8iid dodihg adgior(, 188D 3S¢1|11emm,, crﬁiﬁrﬁl(leS 7 yhed@Bewidg)arder: (1)
Furt her referred e chai.n a bodle Fv,
a heaypghaip yaBably rs@ip @F’ﬁ&q eqrﬁe&nw <?1r€3%>oln complementary

deterniREELPioAAHEINOA DUFRGIRODRI 2 RS OH@DR@I ERCHERD, (2) a flexible
rises in the followi ng order: (1) i ght chain

llnker\(h) |aadl(é) 7 eghmha(n_WRjolecmgwms(thCﬁ@{)ocfonmgmg ot hglitrehain framework
(LFR) corn ernlfen{ary I(Df%terrnimng eglog?ﬂb%l% ld i‘Fﬁrin L%Iﬂg 2, Egkg nLCDR3 and

LFR4 from a « or A light chain.

enco éa\é sleégalr{)t}émggc? erp:rnl%fl,]n%z?tblegstb ne blpg%fl 1%2) e?_ﬁig}rl P reglons Preferred

[0029] “diabody”: The term “diabody” refers to an antibody comprising two polypeptide

chains, preferably two identical polypeptide chains, wherein each polypeptide chain



(LCDR) 1, LFR 2, LCDR 2, LFR3, LCDR3 and LFR4 from a

Kor | light chain; (2) a flexible linker (L), and (3)
Plhywa2iwemssrothai n vari abl e regi h (HCVR) consi st i PgI/Bp2007/061570

framework (HFR) 1, conplenmentary determ ning region

4 HF , 2. . HFR3, nd, HE .
comprkies SHGUR, &1+ 1 By el e ERGRE O B g finked o cach
other %%rli—ﬂkﬁr sali¢h, safcycidpecfenbydedd ke 68idh Y nipeigésOst, most 10 amino
) erein sald coding region, in5 to 3" direction
acids dbfpionses al-n(ORE) | BNASWIRGIGPEEIS8-1E) Hallfsavg ehallf93). PNAS
i i ; . :
oA, T 0 IR A0S SRS QR85 LR 36 v
ct al. (20DPR BEEBSHERSers BICERS 2 8Md6 HERé&sfertcd) lirkef tagioBlod diabo&es comprise 0,
(L), and (3) i ght chain variable region (LCVR
1,2, 3ednyi0s %é’ Bt ?Q fyHe a&’rﬁié1 n framework (LFR) 1,
0 . aj regi o : : »
O0EOSTE BN, e E5OT LT R LR o o
antibold@,0 p&Jferilboly afood yrtconitheartt emtbb diy, adwmaty fsinge famable @ndupreferably also

consta?lg\%eig?%%yﬂfic oo rmb% F@g@;%@%@o%%gﬁgﬁirg g{i] gi)%?éesa%%gfﬁ% rafal‘Plledies are
mousd Nt bBERS, IrfeantiBAdiRE AT USBSan@i bR A f pR fdeDRhu L b Bbdics.

sai d HCVR and said LCVR are |inked to each other by a
[0031] | Hivemnan gyitihediesh eandi fuly diwnam | aptibadiesT:i Alseyscd dipran, the term

RS, G900 S 3L Rl g
havind®NASaStio140id 64dunb448.a ahdd NE@UNndelbbidBOOr a2808ment thercof, and
) Nat ure Bi otechnol ogy 23(9): 1126-1 136; Arndt et al.

includes goiihodipsarolagady Epai Bymps)mprmogigbylin tibgrissr &y the peagext of the
: : e dic of .di di i se.0. . B

ien Ry ROt SORELS o et fydiac oloness o
compaad tdothdystquchie of armmive pemiae antpeii Such amindbady exehahgesscan, for

to an antibody, preferably to a reconbinant anti body, . .
examn%%n_%f @iy Dhrdbng PARCPIBIcSt Efoxevyn e pn%gb%t%fﬁﬁuc% amino  acid
exchaA&I P AEmPh a MM RHE R AIERioANS gﬁ:'ferﬁﬂg%ﬁﬁnizg&'%&& 'i)fég%rably, the

speci es specific antibodi es aré nouse anti bodi es,

aminogatid fpqdéres ofhdman aembaigsi ibadices 9510 smorprietferably 3t lbashfld %o, still

more Siirgs S8 AL DBesi T arR % e oI MO Ly P gy most

preferi§i €08 % AdBicaANb itRAGY nafvE€h@hab hitilRd I8 CRRFRIrARANtcombinant human
i body, essentially having the amino acid sequence

an
antibogfes glififurferm paterioghasmtibadicom & meshghel 10Hb8edf 6, Sadd3, 2, or 1

amin 05} 4153 AOROE0 ARSI B T SRR LER SRR e

antibodith iap0 diaeiee hii@yn aetitydicaard elimifadtRIdmyun®es odfimaeduid® cloning, and
aci d exchanges as conpared to the sequence of a_ native )

thus, WasteReigidbL @m@@&@[@ﬁﬁ%@%&fﬁ@a&%ﬁﬁé@n@arﬁntlb%ciles and native

humar?xa%ng%(ﬁe b § 1%91 bglucﬁ! %ﬂiﬂ%ﬂﬁ@ré}%eﬂ% S8 ferdddVRY &5 "‘fﬁllpf human
nunmber of such am no aci d exchanges I'n human

antiboditsT.bodi es of the invention is preferably mnim zed,;

t preferahl.y, he am no acid sequence of hunan
[0032Eﬁ1§ﬁe déscqr%b%%ntﬁ*@alétl a@ﬁgb esrfaiﬂ@ﬂg? éﬂ@%%sw pa%%waélaysqne, heavy

chain 98ridhle 8didil arfPhCleRL %Fl?,rﬁ@fe)/abw off®, 1Rhiy bhdi®kEnstant rl;%gsi?n, wherein

preferably 98 % sti nore preferabl’y 99 % and

said at least one heavy chain variable region is at least 95 %, more preferably at least 96 %,
still more preferably 97 %, still more preferably 98 %, still more preferably 99 % and most
preferably 100 % identical to a native human heavy chain variable region; and wherein said at

least one heavy chain constant region is at least 95 %, more preferably at least 96 %, still



preferably 100 % identical to that of native human
anti bodi es. Preferred reconbi nant hunan anti bodi es

P10y @ldoB@ss765 om nati ve human antlibodies in at nmosPCEBP2085061570
10987654320r1am’noacid Very

more Be?%ﬁ%lgrbéy %,ﬁsb[}cllf rer{ogag)feb%raﬁl n@ %ﬁfl aCI d %%r%gl%‘ln§§ "/O and most

nant

preferampllbo% RRnAEL teh haiwraiu@thnMéaeelisn étfnsfﬁﬁf RElohar
oni ng, and thus, nost preferabl(?( the am no acid
1

[003315 eﬁ‘%@ﬁ‘é Preferred cesembinant hmearrnahedipo aPEBNE Isatt ape, preferably
one ITERE U BREH BRSPS s B, AL IRRPLER Bl i

whereRr @fi®at leakt roeedng‘m ctant Véhl.ﬂhibﬂ’lregminl ibatlices SAxpmosepr@terably at least
. | east one, er apl y._one, heav charnvrrable relono
96 %, ﬁ ?rerpé%férab@ / %ﬁéflér%rpyeferﬁély %emtﬂimﬂrﬁ PEsrablyd %o and
most é@&'r@d?y 1968/ ¢4 é?m%ﬁ' tQ aaﬁat v%@ﬁﬁnaﬁrl?gf @%Héﬁ{ v%ﬁ%l@ ré’g';}{)ﬁ aafﬁ'dewherem
egion is at |east % nore erab | east
said a%easttoﬂel light chaip roeﬁmlabrbgloﬁis o lea$t|95l %rrmoee preéefreblatﬂt)l!east 96 %,
still re.prefera nost ref
sill e DA IR T D Ore BT ok ML AP BT Gl Py amd most
preferffi9i100 % fRRAHVES £ hﬂlv%@hﬂlaﬁthéhﬁélﬁﬁn edRtdneRgIonc hai n
constant region is at least 95 % nore greferabl at

[0034] eB@fe@Q mnaetanrlbn@pecqmerﬂ@rlam on@ Profera b‘ orle, hesve Cham variable
1ol e ref er apan¥ aﬁ?east At preferably
eavy

regior o BIRRH Yo bbb BB AL S

one, lfghﬁblihuﬁi Oﬁlﬁé‘tﬂ@tegﬁ(ﬁgatﬁﬂat 1b&033¢, frofetdvey oﬁlé’ Qfgﬁf tiefn constant region,
reconbi nant human anti bodi es conpri se at | east one,
Wherepf widpilsrs oppdighy ¢hyk varrkicregioniiapt lsastdi ‘Gnmaripgferably at least
96 %, sﬁﬁ%or%rb\?\%fgﬁgﬁ{]%g? Q&Fr S%f@%hlé/@iia% Pt‘fl?ﬁr'r:hl %B{/egerra‘tél% 9e9 % and
most psre&rrajﬂy 1180 &t idonaisil 83 ﬁ@tlvmmmaprlg‘he rchzbhyVaﬂhblh eagbn;md wherein
., % still nore refer 97 %, still nore preferabl .
said ablea% ongyhepyy BB VgFiah err Py 94! o e mBLCApr ERRR aar%ant region,
said aflQ0st Ynk ‘ﬁgﬂtt dHaf cdnQtaft f%@fohva%dmﬂﬁaa@ léaktg(tﬁe lg;ﬂ bﬁ‘auY bRk Segion is
regi on; wherein sard at |east one t chain
at lecast 8h %ﬂnorermgﬁembly & laast Dedststiomote pmﬁe@bbr T &, abll ynaatt: preferably
o, | east 96 % nor.e efr ly .97 % still
98 9%, sF iy baflvuls 4 il Pietisidy S0 gy i Trmptive native
humaPfegfapsabl y 100 % i denti caI to a native human |ight

chain constant region. [0034] Preferred human
[0035hnthwoaniced @oﬂbﬁdls%’ IPeSamed daeein, ghefesmablugnanized apfepdy” refers to

antlbo(dleglw ot &h Itﬁa 1(13[1%?%%119({] R rtsaE)f ha %‘hb?&‘}f areP e%fvg& %r%n}/ a non-human

one, eavy cons reglon east one,

specichragfl @h@ bérﬂalﬁiﬂg pakts @ftthe hallnﬁm\téd badiodlyr @@ipeiic @A gr&trably entirely
| east one, preferably one ght chai n const ant
consisf eéﬁéwmawémép rRciglatequenceey *Ela%ger@ﬁ?élqnu fritungamiged a@&b?%ﬂ i within

the skf(;j&' St&@ F}{tﬁa@tThle %Qsci% te%ﬁ%(rfbgg? ?1@% ﬁrﬁgﬁ loY hf’i)llhallu ﬁ)@dles is, for

nore prerera nore era
exam38 &scleded! in GBr 21836288 B albieyhrﬁﬂm%:famld () Ipﬁz[tefeeBEJ]SZ}B 327, and

Foote ragg % iteg Z%mqlegfﬁséﬁdiéﬁ% gaqr}e t %g%eldgq%l hhl%? Iaree mouse

antiboW s %El%mr 891 QstaR®t 10%5 Jn%?egﬁre%@ol Qﬁé’%o&%‘t Regions and the VR
ConStant reglon sai | east one ht chai n

frameworistegions pegixomngad by gheobomespoeldmg lmn@nl sregltﬁmccsr( CER grafting”).
onst ant ”. nor ref era ’

10036 o BRpRgHo b Mo e SRR sP el T S ORFIFTT Aot refers 0

an antodl §bpdlkdion comprising only one single antibody species, i.c. antibodies having an

identical amino acid sequence.



98 % still nore preferably 99 % and nost preferably
100 %identical to the respective native human

Plhyo egossses [ 0035] " humani zed &nti bodi es”: As USBCI/EP2007/061570
herein, the term "hunmani zed anti body" refers to

[003722{‘(}02%%n%a?%10§ éﬁk@’e d'H}ee t%nt I“g%ngta% ne%la%n g ee(l_r:sI aOI]c hﬁrﬁm constant

region’ ENECR) BF aPBEav§ @hairl bénshinfapdise d HOTR)bed¥n caﬁﬂwdys yplcally and
pr ef er abl iﬁ entirely consist of a human am no acid

prefergléau erde CRTIR@MPEST 8RG 3R 1T Hwarioglohulimt dpprdnse shargeterized by

dlsulﬁ% ; El'bﬂlztea ?oogkét{'dcuﬂgs ;fipﬁ' eftéd t‘§§ re E?@b]%%&gegol{? %ﬁﬁ{bo&ﬁg& lambda

Ion O umani z e
CRs, @Gﬂﬁmhmgldﬂmhﬁd @secrably dEB283638uNBgl oL Ead) reereie furtider preferably

said 1%%1%%@9@%1%{25@?%@) 8@27 3&%@@3@@”%&@%@%&3 ¢ group

cons 3 TSRS43 UL HLRLE) L ISR, e i

humarf rC&hemml&rmeg i ouxn@onaistang > hean gmu;hob ycittheequorce ewﬂmlnib nﬁgorn public
human. s ence

databagiy | D TR T RaPE hhe mhoLaLis | CREmaton  System

(http:/ARot Biadyfr)refers to an ant i body popul ation conprising
onl'y one single antibody species, i.e. antibodies

[0038hahglrtgclemn| ehastang alegion HJoCER)d TéleqMéGBe nﬁc@@@‘p]:mﬁcally the kappa

st Ihe te onst a
LCCR 8? ‘{ehr Sﬁ{ngod% (i[%é)%,t tgrg c)all% recpgﬁsep g e egelrrélhna?ﬁlég%gﬁ ) natlve kappa or

lambda eigity claivas farciutist antibddyg AANCCRIGPR al Bf codfprRes atiwdylo amino acids
Typi cally and greferabl y, said CR conprises one to

represeRfifte quertivisEoslobrimdemsaai ns characteri zed by disul fide

[0039];r e&e‘b’agﬁ Lébg:gg&%%folﬁr 1 anngEﬁg 8%},@8@? r@élgn @S heavy chain

compristrub@g ltabeljuarers pr@ber@hhy hafvyvhamrofiamutbelyodnd| i sisyated at its

V\her rth eferabl said i ogl obul i ns, .. :
C-termppgs. ryamaﬂ e'gcﬁ g‘l’ﬁﬂ Trigur laF%u%F@e {ig domains.
[004OI r %rﬁ:ﬁﬁe QE%HH (VKC?Q i iﬁteTé}Q tQ%hd gglablé Q%Gm e %rlaﬂlg @ main of an

D. Very preferre are human
antlbo@yismomwmec@cml@' tr the dngvss tlnamg vafiatdg rggom GHEYRA os ég) thenlgght chain

variab S e Ea B et Pt RT G it GHRpSE Bl gmunoglobuti

domain/ PlcPlfcdCVRE Bref VRS of @33R gldtuling, (bRt OMNSindH inirB@hddobulins,
(LCCR): The LCCR, nore specifi cal | y the kappa LCCR or

wheregth &urthgptrderaligRaid pnseegigbutiapr rsEonabdy tsiid lmmaélr mimunoglobulins,
are sepec{eldvfgoné ngllola ecoksa ﬁ%&zﬁrl& %@y @Q tI Aa,b &Eaﬁ]g_]}\foand IgD.

VRs @Nanl@umpdd;sesra&@ kas@n tih Ak @ﬂePtemmmlogR@ bwé hmmd@ 'VER ) wherein said
039] heavy chajn constant region (HCCR

humale: é/rFsSt &I} alglieats 89 Yon pff‘é%r@?lymlﬁ%t EBrrpr m@&f‘spr&fﬁé@hl}’@h leggt 95 %o,
S0 oof n
most ? Eﬁga%tef %?@93 oRTs &%bercgn qgé&%ﬁtf ;{z@'ﬂ{] {r I&Bwﬁ ﬁ%WI@%gquence
preferadppritls esy dumherVR h;e@&:noas afalabld fmmnplgdlmbddtahaseﬁto st preferably
[0040] "variable re VR) I?ferstothevrlable
with raéléfl pgn &%T aBYaé ag% hﬁn mmunogenetics Information System

(http://imgt.cines.fr/).

[0041] “light chain variable region (LCVR)”: Light chain variable regions are encoded by
rearranged nucleic acid molecules and are either a kappa LCVR or a lambda LCVR. In the
context of the invention preferred kappa LCVRs are human kappa LCVRs, preferably human
kappa LCVRs which are encoded by a DNA which can be amplified from human B cells



anti body, nore specifically to the heavy chain

vari able region (HCVR) or tgo the |light chain variable
Pl0wo egioss703 CVR) . Typi cal Iy antd preferably, a VRPCI/EP2007/061570

conprlses a single innunoglobulin donain Preferred

wsing B bgielin i’ SRr Bt SPERm NOFAFAF 36y ML ahiSRC of s 1D

NO:53 tvao)asd afthei ﬁl‘éferﬁ’dl?fmmbbﬁ/dlﬁ@isdiehcbf[@ﬂ in Exarnple 3.
i mmunogl obulins, are selected fromthe gro

[0042} ohsths tcpﬁ@xtd;f th@ gvenqlwefqr@@amb@@CWRé Are E@tgan lagmida LCVRs,
B8 R GRSALBRRLS SR DTS Ainc o

humareBluchs tisiag a bﬁﬂ&t cc&ﬁbl%athjf efaayalnt wf SEQI I@aN O:300%5 with &y once of

ref er abl east 9 nost preferab Ieast 9
SEQ 15)}6 éé gL efarb M&%@Wf% “1??%5

r ViR)8£ V. I
[““43EU§F%§?§2%“£&%%?@%%H el %ﬁﬂlﬁfa% @%“% encodod
by reaamaagédaivhadeif raoith mh éculﬁmlndg@ rentextsofl th onveatipo rprﬁylstds MCVRs are

hurnar§ Eﬁ‘glﬁs /(I/Erl b.l}gll{ju%lsfﬂi %Ya]ﬁs[ \9\18169%] egsleélgpéeéil Eﬁl nQ@ W%lch can be

lifACRSRthuRANEE 8¢ [saRGRt RHAbSIoEACdRInITRE BhEST SPQ IBNR0:42 to 47
amplelther g‘kgp a ECVR o#ﬁﬁﬁlanbda LC&R al% t he %%%text ?

with S§Q P&Q:AY e, ifwithgs meﬁf@ﬁbdeQBmpadltmmsambemgrﬁacﬁnm@pba
[0044tCV§ﬁ r ef %blleélﬁ)lﬁl’blggg }}E% erel q}{ %nhuaﬁlglgg(gleco%?&goreglon refers
to ang @NAUéﬂcBgmg 1 iafBbody08D ian %lé@éhtoﬂllel@ﬁy Priaeerafly, SEQtibBdy coding
NGO 49 to 52 with any one of SEQ ID NO 53 to 56, and
regions’ Fafprs fo ané‘ﬁfé cagndng PER. @Eﬁf@“ﬁb%ﬁéc@gﬁrrlr%% otrp VR, preferably a
I 042 he, f,
HCVI%;(OZ?%rLEte 1 9 311 lntt%lgg u%%éltrge n‘{) &13)&%@% rgglons are DNA
fragmpite fapirasbhtyn ghluummeam drmhfbdﬁcdxﬁ\@?&gm oireerablehaosied Ry dang regions,
h cap be anplified from human cells using a .
most Ié?“%’* ﬁagTy wnn W& ?Oéiﬁnr%eg% o g 1% ﬂé@? hygag cells using
any cd/ﬂlﬁlﬁat?d?yo af oPER gj ) NG-28 J 63 G/, Iﬁﬂﬁjer l__?txléfte]fh%{y, PCR conditions
pr ef er abl PCR condi tions described in anp €
dawnb@bm3¥whmﬁa$y chai n variabl e regi on (HCVR) " Fbavy
hai r|a | e regi.ons are encoded by rear d .. .
004sE B, RS, SRR Y5 R R HR g rogions
preferhlﬂy emhiaﬁrkagﬁaemw Gocr@/P@g@{sewmuman H@\i%hﬁ@& GfoRk abin B cells
human HCVRs whi ch are encoded by a DNA whi ch can be

using anyimgri eeanlipasipnheineny Sacel SEQUEY N:49 e iSAewith any one of SEQ ID

n n f wi,t h SEQ
NO: TR AR RAfhabre B0 e A Votatd Bt
[0046}1 eB@Iﬁheb @i’hﬂ:@ecﬁ%ﬁfﬁ@ﬂ? cdding 0&Ads aralhtlmbﬁ) (I’atnlﬁ‘dadLGQR coding regions,
n": As used herein, the term’ antlbody cod %
preferalég hgpan H@“f@asL@}{Ra%dlwg@ﬁé i Hhoeagrbearn] B‘@é;fr%? grpan B cells
i
wine SRR S5 o U6 51001 e AINQER e paieaheny sea
NO:66.®GR and ﬁchVRpreﬁard:ﬂg,rm yomlitiidReserited CERampie 3an

|body ery ferred antlbod in S
10047 Pyulies Govefiristy Bsthodiantodiee Hewan aﬂ’i?ﬂ%%%l' ?ﬁ?ﬁﬁ coding regions,

preferﬁlﬂg @R8N HEER ROARLYHBRPRALYR GRBE Aehpligi $lash hﬂﬁ?iﬂ B cells using a
preferably human VR ctodi ng regi ons which can

primeanghbinateeh bf eny looermh SBEQ 8D INOYRi tagt7 with SEQ 1D NO 48 and, further
preferably, PCR conditions described in Example 3.
[0048] “antigen™: As used herein, the term “antigen” refers to a molecule which is bound

by an antibody. Typically, an antigen is recognized by the immune system and/or by a

humoral immune response and can have one or more epitopes, preferably B-cell epitopes, or



any conbination of prinmers of SEQ ID NO 42 to 68 and,

further preferably, PCR condl tions described in
PlywExanpbsooB. [ 0045] Preferred4mti body coding rBgi/BP®07/061570

are human kappa LCVR codi ng reg| ons preferably human
antigeﬁllafﬁ%%e CI:I\I/EJ,%thﬂl gtlg%n% %gjtlg{]ns%\%%}s (%% o] 1(%;11t alln n &prgneslg 8{1]té§en1s In the

conte;@E@tHe@n&@tléﬁ the tdoeh ahtizbn SHAYl adfdercRl tSEPtdd9. NO 53 to 56,
urther preferably, PCR conditions described in

[0049Ex‘élirﬂﬂten’3 Tf{@d@msllamn fefras tr Enelt metrcalstwiiehip nobrcagnized by the
lmmuﬁee%’fs er ab %rran t%&%@é (g%g& regi 01%25% S Yﬁlhen pound to a
carrleﬂ)q)raffe’pibil}f It(edtnf mmﬁugﬁmro c&rﬁﬁi |Pefamtd hapteps Iaﬂ&?lpeptldes preferably
rrplnatlon of a aone of qu‘éIOEI\IOWto 65 with any
peptidgngt PtegE@t}@nw 1p GG PP Of BFRIFB AR ére%%psﬁferpiém consist
of 2 tgqog eﬁrbﬁ%bﬁ% Migheshd ﬁo%@@a‘% obeQ%ES]anEHe; faaag In a preferred
pre red anti body’ coding regionis are human
embodiodnngpid egptades , ofpprrefeer altigenh woemnst HE\GRoobditn gabDwgB(b @gino acids.

which ¢ e anplified.fromhuman cel | usi, n
Furthol Ml B R SHTF A GHE PoT sl PRt g . preferably
selectéd FRINOERAdiRL, Neh@By1aMdsoid, Unbhhiurk ra%ﬁe&&ﬁﬁhln{ c) Pg?:'i:%nulants preferably
condi ti ons described i n Exanple 3 "antig
sclectl  dioan r@@rpélﬂammehe ospine;' aMPYen” (m@flmles;ledl@Xﬂnethamphetamlne)
methamﬁ)betamme Srnree éf Opg Plkz()iael ang yﬁl%gtn?ﬁq; :(]c@ glélshtlc;ll-ﬁé)ggn% / g¥éf8raglg LSD,

mescahﬁ&@fsﬂbcybfﬁmﬂ@citﬁﬁ&ﬁﬁﬁi@ and can have one or nore
es, preferably B-cell epitopes, orantigenic

[0050Y e%‘%lrtfaen tigterestd: {8 gpplietign mreades methgdy et the selgptipn of cells
expreétgﬁg DLBLEE WAL 'cﬁ%‘lﬁéq ?ﬂegilftcﬁ§ QW ﬁfé{ho §of gﬁdﬁé’lt{%%&%}]odﬁtlbodles

termantigen s er to apt
i.e. thé hlﬁﬁiodres of THeeintvention haptapable @ffé[tﬁhrtg()araamigah bf mdrest LT wically and

S _not recogni zed by the imune systemin fre
prefery gy s ol h TS %té%agrﬂt%e&ntag% HEOTTRRIAG WIS hegien. The

antigeROMN EhtdrstBis fe'raqu s@fe@ﬂ‘eﬁrﬁ&lnythteo%l%ﬁ 'JE‘)HH Bf‘"(a% antigen of a

carrier. Preferred haptens are peptides, eferably
microprgpiisuies @ia patboging (la)nﬂllh@e rstiganh €¢)eict amugdn pendt (dileHergfn. Very

r.ot ei nti gen ferably consist of 2 to 200,
preferfigr g IF BRrgn e afiirbst pref erably of 2 to 50
[0051 RN Rag@ehddf the zﬁltigfeﬁf@lf ifter 8 OthdTRE N SBbEMBRPSS @8 Santigen of
of protein antigens consist of about 6 to about 30

mtere%nﬁrf@rsdeuad&agm@moﬁ @n aptigéremrefdrahbypelem polypeptilsl eempising at least
. om d ) § Lvati ef
one a0 B AP TRERAE RN gt o o

antlgeﬁ [oIf Uitbrefta} aq)blyﬁdbtadﬁ cfo,ns@ﬁﬁé ef abirdtcls @hrefetabl) £ EaMBecutive stretch, of
nphet am ne, cocain

ammO(%é%Srﬁ@rl@%&p wdeﬁ%a%wéﬂl&ﬁﬁeﬁ@)whefﬁé@ FeifPRBPSRTdfecan be bound by
an antg}%ttipgir"jggﬁ%ﬂyd%%%r@f@&bgy gﬁﬁ'f&g Ffjeo@[?'lléey Gl 139& 0> preferably at least

nescal’ i ne
90, me@nreforabdy dislcadt G504l ‘hame pﬁﬂablfy at r‘léaat 89 tand nila’SEpreferably 100 %

sequet @éﬁgilﬁ?ﬂgg ﬁé’nﬁﬁ% e el peieraies #ﬁagmeg}t of the
antige@NSF IRerf®TROA$0 B RAUSGIsREnS U6 a9t 1088 ipRSerably 6 to 500, more
preferably 6 to 300, still more preferably 6 to 200, still more preferably 6 to 100 amino acids.
Very preferred are fragments consisting of about 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100
amino acids.

[0052] “antigen of a microorganisms or pathogen”: An antigen of a microorganism or

pathogen preferably is an antigen of infectious virus, infectious bacteria, parasites or



i.e. the antibodies of the invention are capabl e of
bi ndi ng an antigen of |nterest Typically and
Pl0w@embesshd y, said antigen of I3nterest is a propei/EP2007/061570
ant igen, a non-protein antigen or a hapten. The
1nfect18}1%u %Oﬁg?l n}lt?%e%ggmflgsig f?lgtzz l%l c%oeolrgra? t?ng Ool;rgpgar‘%mlllotsg%% o well as
natura@ﬁscﬂat@@tah@gﬁ mdrdy of WEBikaisi Gieftof (8 A8d fsy@bli@@R, recombinant
and (d) allergen. Very preferabl said antigen of
compquide pdigh 4re idenHead te AT Slpubs iq natpya mﬁ@rgémsmr?@tlamsl gdrinduce an
1mmu1|9gn {ésﬁ('ggté %Eém c ?JS}GEP%&%{E}—O&%&Q%F " 8 Ig)@ﬂm?ﬁt §1191ﬁgr f&f an antigen of a
microgufgedierady] gatlmfgeﬂ ipoliypeps bd ﬁnnﬂlﬁﬁ}ﬁdfslp@h%g(hamokeéaﬁﬂ/oo rellular) to a
nt.i geni c, det er m nant of sal antigen. Inaprefer ed )
naturai ﬁBﬁBP%ﬁltsmaamlrgS‘@rPéﬁmpg@f S q H’é cgHRYys Véﬂ”%% bagierds, gagl mmitgctipus fungi
t r
that <7 RKBERK) DRERNE! i BpRin s %%‘?‘S%%l&?‘iﬁ‘”%ﬁé?%@ 23 st
paraglaphl itgeragof2si thirdrresdgrapihettei disdaswic pélwipelptis decocamatbé herein by
ound by an antibody. Typically and preferably, said
agnent conprises at |east 80, preferably at |east
[0053 P O%tuiRreanii; gg@ﬁe-rﬁ%ﬂio@énul LeRfta @Paposhil,| suchBY £p&ptRt efsakdidted with
at |l east 99 and nost preferably 100 % sequence
a tumQrdemanesy amdchhlslap@n bﬁgbmbbﬁn nanm@defsifumwy pitegens yarah@l prepared
from &Bgefrecrgp? !e%h g? S?l%ﬁt o) eé‘}ectg gf)&%cerpcr:eé ’e ro%%%a?nsl%le a5 Rscribed
in CoBéH),ct ADf EaMeEfI&fsaabbly 334 10553(.1(994)5th| pamaryepmﬁ@f@r bl antigens, by
to 200, still rmre preferably 6 to 100 am no aci ds

recombiayt teliodegyerr Bt de povyBHCSTS @8 ke Y i2AEYR. Awpar antggens include

wisgs sl oS P 30, B OB 08 g, S

antigeamziugbmisofatai of prepaed asvosimntlpat hygay qhefmeablkjows in the art.
an [ infectious.vir i.nfecti ous bagteria

anti gen
Canccpa P ERQS 1 %Cffm vt ?’E?U%Otflﬂﬂlé‘fdj o5 bilfra ARG B ST: (EAID fahcer; breast
cancet N&r¥iBA12E4ncH; CHRPIEARINS MaClcoRA! BARERA aRioWRktal8Sincer; esophageal
natural 1solates and fragnents or deérivatives thereéof
canceciargdstak $an®y,nmtre¢pltheb¢1 rreepkaﬂths,nlanmhcmapdlmdsanmndhngpmcer (c.g.

identical to r to natu nm croorgani sm
small g fiind Boniyafpallbemafinp o depbBysMes SRLERRE ouprian cancer:
pancrdal adanBarE HAMAAVaREr; foctQNRAYEE shicomalll §lah dafBcd testicular cancer;
antigen of a m croorgani smor pat hogen if it induces
thyroid gaiogtiang renab panesie af hakhes atheamm@@m@%andﬁamoyna{so a
[0054Ua1‘§é£12 éntl eglf:’?g Igtgsgcli Q40 ttlthget rlr% u%ezil Sen?%ea elps]c ec Pel'sjlg’ect to an
animallit6 pejdéins etﬁﬁtibcgbylﬂ&SDNA&Cf BRI Miiral aalﬁq)rdcaﬁec@r gd@e&tédrby proteins or
W03/ 024481 {\Ipage 23 | ast éjpar a;lghaph to page 25 third
RNA gngoded hp e DNReotiaik pimal &referalby die temn sq @pﬂéffnat ayused herein,
0]
refers I?@{)l%ltéglrllp%{nsc%g&{g% ﬂgeﬁnnua;{a% %ﬁhmg SollJ aIBNAe%EIH (ﬁ)e At Sg%gl&g{ég(})y proteins
or RNw Mmded bly'rﬂre limangreneme anNWiachddard be sdiiﬁdnd)nb)enﬂmdlment self
. anti bod(%/ ran can_be pr ecffar ed from can
antigeg oS ESFHST! ﬁtyreavlép%mn@ CERIIERR (Hal e 05 Mgty molocules or
fra m&ﬁk loF seffQho BAAEPhE pRIciHE I RSE 4 & g@ﬁh%nrdeﬁttltya(l)f at least 95 %,
Cancer Research, 54:1055 (1994), by part i al
preferphly iaf yaﬁgﬂt%gnamtprg‘embly d5\Jeast 99 % are also con51dered to be self antigens.

[0055] “Allergens”: The term “allergen”, as used herein, also encompasses “allergen

referelﬁ

extracts” and “allergenic epitopes” which are capable of inducing an allergic reaction of the
immune system of an animal. Preferred allergens are pollen (e.g. grass, ragweed, birch and

mountain cedar); house dust and dust mites; mammalian epidermal allergens and animal



reconbi nant technol ogy or by de novo synthesis of
known antigens. Tunor antigens include antigens that
Ploywapmsastrbgeni ¢ portions of oY are a whol e t UMOPCDEP2007/061570
cancer pol ypeptide. Such antigens can be isolated or
dande{) [ %Pogé %gd ! Iﬁggug? rs]%cr‘gtt{o&}/r% raéldllnsc an é%n%tngﬁ cat Prgn?]ooo{an eht dlrungs (e.g.,
pmnmhhﬂ1ted to, biliary tract cancer; brain cancer; breast
ncer; cervical cancer; chorlocarC|nona col on
[0056l: ‘ﬁ%lzc_trgen&ﬁ%mmaat” daneed hergmoth dgran antigame detegaigant ds meant
C t I [
to roff2RCRAe pgrlioh A0t Afleb R SO RB ATy RERIRA b, BV ffohocyes. B-
lymplmejftbs respc&idan domignreatipabt dsteonasnts by ahtilealygesducavar i an
pancreas .cancer; prostate _cancer

al .
10057E arspeeiriclly Bindies ™ Gadhodx] eéatlge?)es%ec&@rseﬁ%}éﬁﬁé? antibody relates
to thd Qﬂﬁl% SCQQIS:a%EhtZar Coéf%%a118054?ﬁlgsel { a% n. afhemsf%ac'iﬁcny of this

carci nomas and
interagtmadbdtercei the titebaderand” thel éntigan i(gmityy ef eheractwmdi by a binding

considgf SE gt e LA BBt e ORD, LTSt By RS ppe apparen
affinit VR aﬁ%ﬁg% Yart Ekﬁlg% afmsiahflcAninfRdctioRdep&lddRnvthe th€cture of

ern "self "antigen as used herein, refers to
the angpedyednd féhgandiedn, deéhmm apran @n@dlt;qans;)ﬂ]b@ apphrent affinity of an
antlboﬁa dua%t Snt elqe&lat &l tb%/l rl% It Ot Irar%:gl of rrnay T;}%{‘g%lci)fd c%gltlgyhlgher than in a
monomﬁdimanétwns ahé @Ntildens Tame pFfatigl 1S proRtablyesdetdrmined under
froma conbination of two or nore self-nolecules or
conditiqng dreitng raenayalent wiractione K be deteinyiged hametheds kaown in the
0;
art. Kfl g‘ﬁ%{eg?g@? (g?qﬁgr]r%érﬁe&ﬁpc&; glibg%f %?&a%tﬁ?geeg a8 B\tg gér Olgme}/eﬂl%ned by ELISA,
most pefisalde r‘t@d atf (EIHSAS@séntﬂuﬂyi getscripQObbExdmpleeT, g\ehlaem a constant
The .ter al | ergen as used herein, also_.e
amountaﬁuewgg]ﬂlzew%eés coferted itk pget dilupn BB%E Paiipentration of
a puriféCaftARAY! BeRiably dHohBGIAN alib&LIFS KR! ?fe' LPyv of Fhb&agment. Kd
I mrune system of” an aninmal. Preferred allergens are
is thep oddtemm@@i as t]g.r ae@qentra@pm efl thdianghodnehaeu halfinmximal blndlng is

o AR LS P P ion B Ay BRI Bhicn i
deternkif€d B Ba#bro dﬁﬁ@@ﬁs a¥ @O0 beah RS 8.l & @RAKIL Y UBwer values of
., penicillin). [0056] "antigenic determnant": As

Kd mé.tgetd afstsobgay, bindieg pEtha antihedygferthe aetégearthambigher vaduaredtd. Thus,
n thescr)oggeiXF Iog at% algélgcgt&gng{e%zng%lqb%ﬁﬁal? AR (I(i)cgg d %gBﬁglemf%call?; tblndlng an
antigeh €sPiafkeest)0, \ﬁzb)fﬁﬁﬂhl ﬁlsadittldttgﬁlmoﬁstdﬁtt (@] praftad l}b&etaﬁhhétb@)descrlbed
product i on. OOSég speC|f|caII bi ndi ng" (antib
abovegnd fthpr prefiralaly formeneyin gf mano‘é@#ﬁmf ERACTIQ). 48 é*smpét { mu (<=
3 C L ik O g-3p°
10 Mghﬁrew%@%ﬁéogplem ci ltO 6)(/Io)f Bltog%gfe%dt gagﬂcl%{losgr} r}%g?weqo M). Very
prefertddeara ntitaddby capebld hﬁbladnlng gennfigdd with aykld b8less than 1 nM (< 107

characterized b n onst ant or,. Jinverse
“subnapogp: @%fob i HRSTIR %}8@%&% ra(b%a%d lﬁtcﬁeregmer@dble %H@@?%%f%d?ﬁeractwn
Furthdr HREfetrBe, aﬁ‘h?&ﬁ'ie%netre %E}%a'bw 6% biRflin@ i bR Witk LKA 0.01 to 10 nM,
antigen in a nultival ent |nteract|on depends on the

more grefaratilyo€06f to AeMritillboay paefarably afk0 latet 3 gMnmoamembly of 0.1
to 2 n]gﬂ wh%l(r:etlﬁ'l Purth%rs Sr%}[ergb? %d isd Qt%rmnrlgc? P Bl%glggahenatfngtlergcttic}/n %tlll further
preferred antibodies are capable of binding an antigen with a Kd of 0.1 to 50 nM, more
preferably of 1.0 to 50 nM, still more preferably of 1.0 to 30 nM, most preferably of 0.1 to

2 nM, wherein further preferably Kd is determined in a monovalent interaction.



antibody to an antigen in a nultivalent interaction
may be significantly hi gher than in a nonoval ent

P10y piosnsobs on due to avidity.!7Thus, affinity i SPCI/EP2007/061570
preferably determ ned under condr ti ons favori ng

ooss[CRABHRRR HBREHARRY S5fER B A TR Wit gy o o

antibodftdigshedasd aaﬂlfahﬂr@imahsceﬂrt@lﬁe{p@brﬂtltﬁﬁﬁfetﬁlm Hiﬁdin@)bf an antigen is
ELI SA, nost preferably by an ELI SA essentially

prefergfely dlefopmtncil in prafforescance greayetsrenilaly ﬁétsétnﬁOﬁhrlﬁﬁW ipxample 4,
wherewg ?ﬂlltgﬁﬁtgpofaanﬂ%cgg\%efé%nsg :l?sg%oﬁ%}]%(; Qi tﬁ@ 51#18‘!1%1 of antigen bound
by a cahtdidpbdyng saidefueitally yAatioaiiavdbpeatcdaomt mbmd;ahali oclls are regarded as

. EX | e.scFv or Fab_fragnent. Kd._i hen det erm ned
Specﬁ}ca@yn@mm antigsR. yhop {Ee WY QY ﬂwqéwerrgme ﬁg&fﬁ |hlgiler than
the s@rarrqbte&ea ForOQRE0Y 8L1s, ALdrSLORT EMEMonald RflcRe FRDAURL Bher than

nteraction of an antibody ahd an antigen is
that ofd@mevhealled by Bi acore anal ysis as the ratio of on rate

d ff t f Kd
10059f | SBeaf Ao Bint ERL kit TR st B 80/ Pt in the bone

marro® Yflad @Rirhd) R pREGNEMeMBlH8Hoahd KetiboiWpecifid fdr AR aﬁﬁ%éne ¥bllowing
of the appllcatlon an anti body is considered

mteracts)@ewrtlfl |tl¢earnt3geb|1h@fﬁ¢@nahteamto gelagned c¢lhprodeeing "antibgrees specific
for the an% nSSO%' g\%{eon cgnshant (Kd), preferably determ ned
G &t i"oel "abeVe > and furt her preferably determ ned

[0060] n“&nﬁ@ﬂﬁyfﬁlcﬁmBlcell’&rﬂ§t1$631fher¢1ﬁ t&b té’fﬁﬁfanllgeﬁllsﬁ@fﬁclﬁ aBl1” refers
preferably at nmost 1 nmM (<=

to a ﬁorcelrl &Yag) gxpyesspp gatibodigy tb&t—arwbmo d%ngwih betaiep ghopprsigen of
1ntereﬁqgég %?% ﬁtige%&gﬁéi @vfggh Qﬁ?ﬁkﬂgbﬁg% g@rrmag glﬂ}é%tol% uﬁellégt \%h high or
low aﬂﬁuftyFtoerwhrchfdemabbmdmouhm gleigendni ned in a rmnoval ent

| nteracti urther referred an |b gle are e
10061 b B & estParms eth hGeins HRETHB-BI01C 66 (26 Hegl r%l? grpe that
is fonﬂé@fo@lﬁ@zmsgya %Ilrn nkRt withMhe a?ﬁtig]eh offﬁft@reﬂrﬁfh%ﬁ %lﬁ ¥elPfs activated,

0.01 to n st preferably nM wherein
by spefcu'iiciaﬂe rrecmgefzergﬁhb ytnt(gen ef nitﬁrwt it peadllf¢ratea t(rrﬁmn/aiténtiy producing
1 in Erac |on S%d furt r ferred ant gles are for th
Pasm%a?ﬁ bi8d Jengsfi tCF f AR fCe 17§ gpegehic for the
antigeR Mf iR Bt ﬂfaﬁﬁtﬁﬁ@lﬁieﬂ tRéir %chquﬁ’o@ Qf V8 adtiddnl o MBfcest is encountered

preferably of 1.0 to 30 nM nost ﬁﬁeferabl y of 0.1t
again, znmry%@aﬂéucanmpgméfr itppefeicklyl prokgrdtes det ermi ned in a

,,nt O 8 cif aI I

roos2P ARl EPIng TS 0% B 83 b SRERINAHT iy apinivetipe 0 an
animal &ﬁﬁtﬁﬁged @f iaRrantl fegeendbsaltigyed dorrainaaielcb refedably together

the specificity of the bindi ng of an_antigen is
with ag pdfuypring dos¢ exnsblecrf inducang ¢ flefestalde é @fﬁe@negeeavnse preferably a B-
cellre@@o% gntially as set forth herein in Exanple 4, wherein

e Intensity of a fluorescence signal is correl ated

[00631M fﬁag’heThmam tag, anifergbly bopundfidayioa meldletedﬂmpltagu mjers to a

Polyp%@e@g%%ﬁgg%ﬁﬁnééé&%% S %;ﬁ%géw%pﬂwﬂ BEi% P uHe P Hfication

or deie@ﬁ‘oﬂ RiFeRS | Yo pbRPeptiddObLIEENESR §1't£nﬁ1|r étﬁacﬂﬁlgﬁebf the second
han the signal det ected for control cel

polypmeiﬁ &0 abbbstragailn pengpla) anyspeptide eastotmwzfmt Whleh ahiaghleedy or other
o R S SOTROREwEF bt P oo
tag, niyd€aPOPRy-histidine tag, protein A, glutathione S transferase, Glu-Glu affinity tag,
substance P, FLAG peptide, streptavidine binding peptide, or other antigenic epitope or

binding domain (mostly taken from US06686168).



marrow of an ani mal expressi ng nenbrane-bound anti body
specific for an antigen. Fol]low ng interaction with
Plhywo hesastrbgen it differenti at€s into a pl asma CRCT/EP2007/061570
produci ng anti bodi es speC|f|c for the antigen or into
100645 SRR, eyt of By st BURSSRRERPIeD gefif ' popiigude of
expredsnavé&t&iel df wai §a|ihe€X}Fﬁ'eeWelﬂﬂhdlbﬁﬂlhﬁ%xﬁtﬁ@ﬁmﬁrv@ctaﬂ expresses a

to dlStIﬂgUlSh bet ween t he antlgen of interest and
differest rRalynentifgens. andifigiert hardibedy 1 Pecvrsd iskprgssion tlivsgrics are viral

hi ‘ ‘
exproSi, A op SN et bRVl Rprcn 8% FpLl Mylicel cxpression
librarits eel griferrds blﬂmde bé ﬂenmcapalbthtyobﬁ/seﬂf ~eplitdtioneFertiserinored alphaviral
B-cell sub-type that is fornmed follow ng a
cxpressigyiy HEIa A R AR YOt gt SiHgleprigo Y\m%cﬁesapee”%mhqr@n about
t
e B e T e AT B S e prossion
libraripd a&nﬁlndbﬂsﬂ@sahﬁbﬂaung a$ idesedibodnior yexBnpr Ins W@hwéO25876Al and

Kottef A PP o el Al o it SR U SIS R by rference.

[0065Pnt‘mmpliﬁcity' oY iRFRSibn | (MONCOURE &rBImAlRHIBity BB MIEMIOR refers to the
cells can recogni ze it and quickly prollferate [ 0062]

ratio bé¢twremithd mymbenof ustedtiper sirns tagiclasr m Rnvitedi profgrablyaplghaviral,

isteri an tigen of interest, a
eXWﬁ?““”ﬁ%n 389q%hlﬁaé%9cc%§?% %?ﬁ Plﬁﬁg?eof pref erabl y

together with an adjuvant in a dose capable of
i nduci ng_a detectabl e i nmune response, preferabl a
[006613c$h¢ apﬁls%ﬁgd)mfld%a] methgdof gensrategmselagingo prg &Oé%mg a cell
ug t t

expreSinfl Shifld,00e SEfi8 FRHRD BmdrE &l "B Ipplication provides
methoﬁaify@ﬂﬂingdze c¢lb e}m‘ressurgeanf attibpdy ispéctfadallgrbimtingl e antigamnof interest,

of, the second tide or ovides sites fo
said mgghod GOEREINGIINS B 3@%’5&)&6‘&6‘1%% Ao PuEtign of pofated B cells a sub-

populdtdnPéf BCE &y HNCtRERS IHfs Pr ﬁ%f?tc%bﬁblflﬁf &ﬁic%ﬁy bllndlng said

anti body or other specific binding agent 1s avail
antigeo @ iftereys €bl) ganecwmingfahi alphtayirblagrprafaigs libmatyudderein each member of

| t t tag, . hi st i di
said SRR S AR i ocs PrianBpey sedbtioge e o yagisplp rozion
(VR), tb@gl) gehiatiang fuRitufd D RANMD Reules WWiRRLR YAid igbforRilpddogprises the

i de, or other antigenic epltope or binding domai n

step o( abwiiryng amlpf@N@soﬂe%qse@))m[ 053]0 eSO cels, whercn
cach of4 ?&dﬁ{)ﬁé 8u1%se O8RS %WA ll’IIIO c%{l 5 dn 8 25 tnte %f %ald at least one

expreSS| n vect ors O e sane

vanabmgﬁ)mr(\ﬂmgandl @iy alonﬁ?gpar @)%Sﬂrﬁl’lﬂ ofegit anwitiexp roemes nlecules into an
di fferent pol ypeptid a different antibo d%
alpha‘p:faéfeéplieéﬁowﬁweésﬁ% intiadspiag i apbavira SKPERPP RSN into a first

popul%tiotﬁrd’cfrﬂla@ﬁl’nalﬁ‘?ﬁé1 llgr@g?{sgﬁgﬁﬁg%lnﬂggdﬁ sr saﬁf(ﬁgﬁ'az?ﬂgp&pressmn library

I braries SSiI on rari e
on thprseffeca ofl shldcmlammadlﬁn tdeds;r amhpf&)bISblatlyg dfom said first population of

Jf-replicatio Fur t her phavi e essj
mamnp%?lapaqefgé aﬂ grgingpaich|cg lébst%ﬁc e&n ﬁ'i*ﬁgqa@igﬁm B &gﬁ antibody

dlspla%@%h% Refac f! speliiesif) BidhRuUtaiaaR b A iRl of &l fragment or
spl ays a dlstlnct ant’i body speci es.” Very preferred

antlgeaicm&vnmmt demoéssi on
[0067] Furthermore, the application provides for a method of isolating a cell expressing an
antibody specifically binding an antigen of interest, said method comprising the steps of: (a)

selecting from a population of isolated B cells a sub-population of B cells by selecting B cells

for their capability of specifically binding said antigen of interest; (b) generating an



libraries are Sindbis-based |ibraries as descri bed,

for exanple, in an999/025876A1 and Koller et al. 2001
P10y Magss9Bi ot ech 19: 851-855)19 whi ch are i ncor ppeHERIOT/061570

herei n by reference [0065] "Multiplicity of infection

expre{sH) rbéérprggr%eettr an alp%'anlhé&;' t1ye8 10n. ;agﬂ ' ﬁggelrlef Ir%gs COtl’IlpI‘ISlng the
steps PR igbh@stingha ﬁlulftitﬁ@d of PN@f ﬁlbﬁsbhhés @h@)ldﬂigl dndibodics, sald generatlng a
expression |ibrary and the nunber of cells exposed
multlttl‘#‘e ofi P4 maosédls TriaPEEpE i thatstens pf o\l despliymst ﬁf@aﬂ éﬁld sub-
e [ d [
ro RS KR 795D oo L Ay B RSBSEF R Min rom
said stﬂhpolﬁlﬂﬂhomaﬁ Barellprosecaeispel nﬁt[bNA mbletslod atdoddgal C¥Rls; and (3)

expressin nti bod ecifically binding an an
hnkm%fqucmle}s tsaldsésaal}?e?ﬁyﬁ&{) SRt Pl [ie rg?leeﬂesoﬁo eae%yﬂler by a
DNA %ﬁ ﬁ%g RGinkE A pg' A@hif shﬁ%ﬁhﬁf&e %fqﬁl\ﬂ%sm@lecules into an

ubpopul ati on by selecting B cel
GXpresishm vecaBtpprfdralﬂy umtb aslpépha‘vnrahbxlyesblomdvemg)rswhdfeamacgenernber of

nt t t h
said eiq?rsesbq,tge/{ﬁaﬁe péqk%%f gen sﬁgilnﬂg]ilavbrlaﬁg reajs\gllé{ expgrl?cso%ies an antibody
cornpﬁs?hﬁ’g 8SBiaN péptRicah YHEVROAASC VR Aatd ROt GFd R, therein said
| east one variable region (VR), by (i) generatlng a

HCVRr@nd iseiddeCYR RAinied ¢ ghabisothoinby edid lidied r@mm r(gk intigducing said

expresrsmoln flblraglS pgg]tgra‘% Qlag%g a L}%ln‘glral %{xzﬁ %gll?)npﬁt%%ryc eﬁltiosa ﬁm epOé)ulatlon of
cells, @actbrably sainthndNA 6@lsequ) eissphiyigaiadtineiads of SEMAexpressmn library,
nmol ecul es encodes one of said at | east one variab
preferaldyi ofnsqid/Riphaxiel (:fmryssano HP18&y» 015 plesc swbaccopf §%uddcells preferably
L1
mamngg)'(ﬁf)l{rl é:éfé'sld gaHQ 666)%21{1@ ;BHII s%l?dr O%Eg gatgdéfgfaé/e]'llg ﬁgeferably mammalian
cells, expl esbérom daideat s dettoadafof ithiestappbifity af thenandibody dlsplayed on its

manmal i an d) di.splaying antihodi es of sa
Surfacspgr%ﬂ cfly M%%é% %ﬁnﬁlgea 19;@ t ?fhaefbfgep%% aa%lg%q gieterminant
thereof®@mmal i an cells; and (e) isolating fromsaid first
popul ati on of nannalian cells a cell, wherein said
[0068F eMoréaycs ethe cipplicdtion prveides gabiniciliogl off isohwingri icblbaypressing an
antibogktséﬁel‘gciﬁceag]yqqn uég? gét%{ltggece %‘rgg%g%%{dgr?lg%ﬂ%{ Cgllélﬁg%llq theaétgps of: (a)
selectﬁigtfﬁfnﬁrh ?@ﬁﬁlaﬂicﬁ%ﬁ@Eells[aoﬁl@YﬂopEHﬂhbﬁ SF BR&As by B&lecting B cells for their
application provides for a nethod of isolating a cel
capabiixyp %wcﬁlgalémbladmgt&@miwn@ee@f m@aest y(bb Bengragean canrasgem library,
f. 1Nt h onp S of ;
prefergbliye i1y S&ggﬁgﬂrraém eps(s)rr%hl 1 %rh atingd @1@1@? i the (s?e)ps of: (i)

genere&imlg papltitaid onDXNA Bndleddlé’s @Mo&ﬁig Ea(ﬁtlbbtgeﬁ serll éeilefa@hg cornprlslng
eir capahility of specifically binding said ant]j
the St%’ﬁ of {d bisaleting fererit TR oRHEBR 5 B GHS (Pb%nsyﬂbmg Said RNA

to cDszIeAﬁfe(?j;jl ?@hﬁ%ﬂoﬁh Ml rC@Nﬁ)ggldeﬁl%{ ?Qoll 6@%&’ mod&ufks usmg a first

rsing the ste generatln
mlxtude)ﬁ olﬁgmdecletﬁtlml/&on@hemlgl adean cm:l iohgorartdodel %),ablsaofchmphfymg

oSS e o, O et corpr SRS e

using ﬁ%k&o?ldam&'tﬁr@tof Bﬁgen&ieo% ORI %%eﬁ 188)¢ %) RG o @)’Eﬁ\é&)tldes capable
[ifying fromsaid sub- ation of B cel

of amg]eﬁymgdL@MBl cogdingDigions;| @@L(ﬁbbnlgng op¢angensOviReid rsd a(ch)sald second
pool 06?3& 61?01?5%;\0 #g}%g%h?tégrstfyoa QM elaﬁ nd Of eg resg?on reg) cloning said
multitude of DNA molecules into an expression vector, preferably an alphaviral expression
vector; wherein each member of said expression library, preferavly of said alphaviral

expression library encodes an antibody comprising a signal peptide, a HCVR, a LCVR and a



DNA encoding a linker region (LR); (ii) cloning said
mul titude of DNA nolecules jinto an expression vector,
Pl0w@emiessid y i nto an al phaviT4l —expressi on vect BET/EP2007/061570
wher ei n each menber of sald expression l'ibrary,
ref erabl satd a r ion.li brar
transngerr]ngoo CIC % a\ﬁfth §/a1ci ( | SI ?’1 Salg&(?\é 1% e Blélf)et% taeééch other by said
linker HEMBa; @;) LikivEe @14 ERRSERITO[iBAEY, R eicfidly Whe fa@plﬁvﬁﬂl &pression
HCVR and said LCVR are linked to each ot her %
library, jinfR e firsbperswationf cehy, rpé%fG@Mngélélmhé& peEss 69) splaymg antibodies
of salcil I@gs}/on Iﬁélrtgéﬁ gﬂ%ler}éb ?ci leﬁééjﬁfagfex %ﬁcﬁ? ﬁf)rg@% on tBe )s/urface of
said cﬁllbﬂ‘rpﬁdferahlytrﬂ“l shisl; méld)naﬁals pélBy laﬁl@ (@ntold&m@ ﬁ?&ncsﬁldsﬁnsdpopulation of
essi n I|brary, pr ef havi ra
cells, gr)g%x@gg b ammpg gp}pell%req w Elfefna%aé &%l Plssaqe c‘Eeg|fprSthe capability of
the arRTbBiF [RDlYcTRATRS | ey Al Sind Alti BGighs %FF‘ terest
© asal ¥ ?gr‘5 a%y popul atslé[g}% oét’ %peelcl S, %r eI% élfgg% r%ma m crestor 4
fragmcretldrenn@nuecﬂdtcmmmmdlemoéal dcell is sel ect ed for the

abi | i f the,antjbo dj. ayed on .its surface
10065 0BE Rt PilifT<y RGHRG™S arel AT Gen Coiodrh b S8R Groigion library
preferm@gjyemld QlpHANrAI08HI&sBat BiraiyN alihdr N@ngRfses b%@g&l peptide and a
Mor eover, the application provides for nethod
transmesrdqrmqmgloa cell expressing an anti body speC| f| caI I y
o70p} ¥ g %ng‘e c%)eenm‘t?fdlrlnnrltltﬁséle arﬂéir?]%a S TR D
interegt€is| & lﬁn&uﬁe@QﬂUhﬁhaID Anfibody, gRtiembby aSkiregt laﬁgbcﬁiyc ghl & further

for their capability of specifically binding said
prefergadt grpladingent; saideprhody (se§01§%lér@thhﬁe said antigee of jiarest is a single

y S a

chain hﬁt?rg)%lg %rg?eg?rlﬁg Sasgig‘%/m ”@ﬁlg?lrlllg@? 55@) dlgél%e?i osd(ﬁﬁ)g SutREBEYsaid cell is

prefergﬁyeeﬁtressgd aasmal t%de;entpfrlsﬁlgAamrhmmﬁndﬁamcregibng In a preferred
bodj es, said eneratln gt est of

emboc? lfP)en‘i @it 2tlpang oK FooRirsed By st aﬁB‘%@f&d@. “bt—’ﬂrlaé’le region

(HCV(@)an& %%%RF Eheﬁh @erﬁﬁé ?eg%i'ﬁ L@v R¥ us (ﬁ)a ﬁﬁ%’ef féﬂé%}ﬂsdf doBdiment
said said first pool 1 ecul es using a

each mh¢mlsdr offisatl gk pressiorolibrgon pcdfe‘@bhyd;esi ahﬁmmralsaxpges&lpn Ilieaﬂy encodes

o, ol i.gonucl eot i des, capabl e Lifyin
an anfifio RO Rl b e S PP TR Pl QUafiEE o7 singte
polypeﬁﬁféle Qher@h{'%aﬁmb@lwéﬁﬁlelb‘éhws@ §§1‘gﬁﬂdpe?hdé W HCOR, a LCVR, and a
ol i gonucl eoti des conpri si ngf | east
transmsnbyaieu CEON | &eplceléqoaﬂmlde pestierabiyl |qQN4§g CROJR L odtisiye reglons is
synthessgzlg%?seco dro)%tg?neldlfrn K| 09 ][J)l? %um?lnt% noofeaC f b %ﬁcbﬁ cells, cloned
and cpNAsenBdi xPre3sibal vedtoK reférably an; alﬁhaivixalcdxpfﬁsﬁgn S&tdr whereln the
mul titude of DNA npl ecul es i nto an ex reSS| on vect
variabyitgod @ﬁ‘bge;n W srEDedie 1sdrgirpessd by agaamply i mecéléfiewnt light and
e [
heavy CHelh TRAREC oS Thi CXPRERSolib) Eﬁ%zdﬁéﬁ%ﬁﬁ%mm&yolmum
encodmgrfﬁ@WRls ngd A GVRmaid heptg dem oghiEhRy a DNNRnestding a linker region
ransnenbr an ai wherein said HCVR and. saj.d LCVR
(LR). iﬁ*erefqrﬁ,kla& PisteEsen ”&Oﬂgve%ﬁalgaaeaerﬁﬁ%@? CYRIGISIY: ligragy, preferably
an alp'hmlfa@ AYUBIBG015 BbfAre XRRREOHe| M Y () %‘f’eﬁér% Mmﬁeﬂu@le of DNA
al phaviral expression library, into i rst popul ation
molecokes catddgng pirtefodreabsayd gmaingawnqeislhg the d)epszl|0£p(ll)aa}m1vigfymg from

s SfirmPRRHRE A B Bt BT GRer i R e RS Stbeie Plgvrs

amplifying from said sub-population of B cells a second pool of DNA molecules encoding

y ol b} g %1 algtlgen of

LCVRs; and (iii) linking specimens of said first and of said second pool of DNA molecules to
cach other by a DNA encoding a linker region (LR); (b) cloning a specimen of said multitude



said cells, preferably of said mammalian cells; and
(e) |solat|ng fromsaid first popul ati on of ceIIs
Pl0w@embesshd y of mammal i an celtls; a cell, wherei PCERPTIOT/061570
cell is selected for the capabllity of t he anti body
of DN% R egﬁf"es 1;19[{)] I’E]ll { S%rsé?srlf a%egct(? f 2 n%ra 61?1:‘[%;21'61%/Il}%haﬁgrlaln&pressmn vector;
Whereﬁﬁbﬁihmnﬁﬁﬂbbr bhesigfxprdsG0h Abrhdy, Prdfe@br 6 chi® Al FENExpression
each anti body_encoded by said expression library
librarysr ericefietblap #IbOLY doumpsHAg raaplgeadp perfideors IHGY By ;a LCVR and a

transn(e%‘t}r!ﬁ?er re%l%gpgﬁhgll%fh ?au? m raﬂg E&e o r@g‘%ﬁ%ﬁ%&@%ﬁg ;ﬁ%? by said

hm«xanyomody speC|f|caIIy bi ndi ng said antigen of interest

unanlze r n anti body, preferaply a hunman
10071 pfy 6gwher|me iijmu?wg H&‘rnéﬁ@fir%eae@ B %ud:,ea?gDNA molecules

compraRt k gs@%s%?e(% fsbfaﬁh%mg% ﬁ%hﬁguds dﬁgﬁ%f@fcemt@ §Shscribing

is a aln a dy, pre era a sckv
said RNve t@nDiNz’qoh}ndc(c)splhalyiéfdlg)fnomlmuisQENAc:epml AN Acmblecilss using a

r ab ressed. as a, sc co ris
mixtufd S S oA RS SORERs TR 45 Dy e PR B aR eaneblg g pmplifying
VR clind Bghs.one VR conprised by sald antlbody is a heavy
chain variable region (HCVR) and a |ight chain
[0072), ol athphar epg'ef@rre@ @(DbRi,dlme‘nh gaid genelatlflgl rat mkltlmee@ lePNeg molecules

t
comp B8R Tyt 23F o BFAREOVF Pl SLBIGRH B oL Rl racrving
said R&VA &ﬂélmbﬁd&b) aﬂﬁbﬁfﬁhgl 5l QiksONAoEl first foodbeBdRdmdsecules using a
fusion Proteln consi sting of a single polypeptide,

first fdpgi o e%gan%m}ﬁébtqoar@r@mp e deast awei ghapnysigetifere capable of
ot Qe PSR (AT SEPLON TNPLEBA Koot or o

rnolecagent lmem'gzezd derard thﬁxtmiet aifhedighnwriewrics soapiopgl at i ast two

oligorglegigp SSB1IR Of aEvBTIHTCH SBD AFEiaRpHAG Labne Specimens of

said FRXPIASSHPRBRE 1B ofPRLInbILREVRS dadRidthdr byod DNA encoding said
antigen-specific antibodies is increased by randonly

linker|regikn (g Rai Fof empeeferréd gmbodingnh#avygrdehaf thesarcleaing from N- to C-

ns I i fyin .
rerminy S RERR R dF AS TETE SR POV Brd G Ry sid
order is@FgEVRErRMYC AR DNA encoding a |inker region (LR).

Therefore, in a Breferred enbodi ment sai d generating

[0073hn Tl plpeglgu ofnvariableaiegionpised eteatirg mweémh%meraélly known in the art
X rar he W
and hebseﬁeeefla escrﬁ:)e IV% &ge dgs; %ﬁi eCU?thS nglrl] élgéla%% dmrnates, mouse,

rabbitamd blﬁdlt@S ,Foﬁ advilevy 88€ BattaR gIIcargr (eds NoPHae Hkslpe oA Laboratory
[ lifying fromsai d sub-pqgpul ati on of B cel

a
manuzf(l! ?Cg{dng%mg éka%@m?w el e pHEGHMNHCHboRiST Andrip- “Widhopf et al.,
sd b 0
Gener A PR PR PRRE RIS ENBRE: T LGty pmg Hoaw
chain | CoKingg &;qaenmnsthaélrsalﬁdldhs%idhapﬁj af a$a|disc$ciﬂe9ndequences of

: ooI. f nol.ec s to h ot her co
oligonigeieptsr %@d? 5h SPRRg By G %Pcﬁ%ee@gm R ot regions).
preferfdy tH@Vlﬂ\e&fdl ok €6 ULESR | ddH Mg RIB SSHE Aor¥ §hdiloned species

preferably into an al phaviral expression vector;
whichwheuaices @a eiconpritied hotfemsbw obf@nmeeggrtb@rmorda mélgynucleotldes capable

of arn%[lel ; ﬂ%\yR codfc'n?gl geg?ol phthéeh que %esgllgns preferably human HCVR

coding regions or LCVR coding regions, can be designed by the artisan by comparing known
sequences of antibody coding regions which are available from databases such as, for

example, Immunogenetics (http://imgt.cines.fr/), Kabat (www.kabatdatabase.com), and Vbase




library, encodes an antibody conprising a signal

peptide, a HCVR, a LCVR and_a transnenbrane region,
Pl0waub@soss1osai d HOVR and sai d 42CVR are | inked t OPEREP2007/061570

other by said linker region. [0071] In a further

(http:/. A egeeﬁlrcgd ec%ogci b é? %e%?&%é%é&%?ns%@ %J(ﬁen%qs g%uta%le for primer

designRWAséd 6Mg@adrdl Eﬁﬁiﬂl@@@uinaﬁlb%u@f bB1 |0‘fa thé Rfore mentioned manual
transcrlbln% said RNA to cDNA;, and r;pllf ing from

(BarbagghlH et minbeds.) Jgre SHisimma— n‘bII@@QIaé@'YG@filW@l tipg Hybour Press,

[
2001)%}1& onu%}r %:é Qgezl tg&ga Ra[ h% agﬁrsp%ltlﬁe?ﬁ %égs%lhggglllcr%%otldes capable of
arnphffyﬁg HOYR [;cﬁﬁﬂ@]relg{lcmtsa)rfhﬂ‘ﬂhebdmgef:gbn? aviendio qiirdfatablyf?ldjprimers
generarlng a nmultitu nol ecul es conpri ses
Comp%%eeﬁgta%iﬁ reptactipn sftay ?Wgﬁ‘ﬁl\ﬁil\?m% fs filﬁoar%map 1edopfiorugts &ﬁg wherein
prefer%{% Bsa?@'dlgon&aéotfd §nﬁ§H iBENg §zﬂ$i dj; RNA rte%mﬁD%'rth(:F)Strategles for

Tying fromsaid cDNA said Tirst
amplifyoigecadesclosingg ¥R i raset msztlbﬂde of &lblat}}@nucandotBrdé@ry (1998)

G & th'%g‘éwﬁ .\&("‘%0' | %Lﬁa@u&b@ Lﬂgﬁupgfﬁg'tﬁ Hs223037

[0074F aPQf&@HAoﬁgdrﬁcI%Sﬁ&E%de&‘é@é ©ftriEh @Rése@m?sanusmg) % allow for
second m xture of oligonucleotides COI‘I@H sin | east

cloningvef§ b iagemidececedite scgiapabl éleoqirl@mﬂon $ h (D RRcH@VrPgRS2 or

Rs1-HEPRARTCHICHSE SHIERR RS E R R LRy iy T preferred

embodMen€ rsa@ldte@@lcaam @htbs akedistiedi fodin (dok) anotter anp ra&flea’,st Qﬂe of them
enbodi nent the order of these elenments fromN to

generatesep pinglsstemdsdiogehang Kodgky snd vt Rl &r directional clomng

vor [V S PRSP EPLL AR A e o

restriction an&tnamd;afedteﬂ fecedur ot gieriedas e koodasch RSEIE le Raed, Pmel,

Sfil oS eg%g%gﬁgp{h%f S baguBon ssipdcs dap a1 which cuts the
seque%'@@@CCﬁNNmm% aRafRAg ﬁéﬂceseéf ﬁgl aﬁ@ﬁ%ﬁa’re, respectively,
Phage Display - A Labor atory n%nua Spri ng
5’-GAEHoAGGRIESEC-P0ehd iSnGﬁiﬁ@AGGIC@rGGﬁé 3tfhalmre¢rs suitable for the
Andri S- W n of . Anti bo
gencriifo oyles B Ardl 1501 of CRH ASSBADI offoLThe -S1-LCVR-

GGSSRHS SHEBUYGHE GG P VIR SPROMRBGREn dEREBEI (Barbas, C.F., 111, Burton, D.
Andri s- Wdhopf et al. discloses sequences of

R., Sasttti JoKudindobi ama@aﬂjl €061) Bhwq Pyapty - Vadiahotatory edrwmrl. Cold
[€ NSp referably HCVR
Sp“n%ﬁgrbﬁgLr%"& t§ s or>” I?%%% El%c? nng rg%%dotf]ego of the afore
[0075ETh¢ bin@eh $ITECR Ssunidh kdpps eqUeR a8 hafanilnabd:pDCHRECbding regions
herein by reference. Furthernore, oli g%onucl eot i des
are angibigs by FYFR Fvith mixpisg offenarl tco%ﬁn?F‘gaIFde BRRsegHinqy/rancaling in the

frame%g%g%&ﬁeg '&9%3115 %ﬁJe@trl%ﬂl yTﬁ%gﬁg %ﬁlﬂ 589! ROGibed here:

grons, cCan e arti san

Sblattéry ID,OB’pﬂbunygAk Ok%)ﬁ) $ed]¢fﬂrlm‘&Ssemfof mh@ohuﬁgotldeqmmrs for amplifying

regi ons ich are avail ab om dat bases h
humag %g eglnons Wmmunotec%nology f‘ £7el JJS {Rs an a ternative Stg gc:he 1?5% of a specific

mix of antisense primers for the amplification of HCVR, kappa LCVR and lambda LCVR

coding sequences, one antisense primer annealing in the gamma, kappa and lambda constant
region can be used, respectively.

[0076] It has surprisingly been found that the efficiency of the subsequent cloning of
specific VR coding regions can be enhanced by pre-amplifying the transcriptome of said sub-

population of B cells, preferably by using the template switch protocol as described by Zhu et



exanpl e, I munogenetics (http://inmgt.cines.fr/ ),
Kabat (ww. kabat dat abase.com ), and

Pl0woybmsogdts p: / / vbase. nT c- cpe.£am ac. uk/ ), and BYI/EP2007/061570
i dentifying consensus sequences suitable for priner

al. 2O(gll yloq[nglhnli?’%%ggﬂgﬂ §?g :%2"7%11?‘%&%""' e?%gtra&g?d‘mﬂ%ﬁ%blg gytrtp?smed with the

CDS @igonﬁ@l@@tlde $h@gp WOos @ the ANIARAY Atod ?Mnﬁ@éﬁﬂﬂb SE®I™ NO:33 as
Habour Press, 2001) and the references cited

[
switch %@}péqtﬁ Heweveir thep-amplifpation: of thestrageriptome needs to be balanced
I [ [
i h O3NS e AR ONATHLLY 0, OG0 Mmoo of
sequersaicdrops.i mer s conprise suitable restriction sites for

the cloning of the anplified products and wh
10077} Thesy dbt prederet f‘dvl?%n?ﬁa@» ¥ rra%%ﬂﬁmgd) éﬁl@o%lggsta.CE’NA comprises
<N Fyt e
the stbsDSCDrd- 0 Ffing el ARLCXORE B4 |05 oMt o 0L, wherein
preferéljlggsaldl prasmop ey doogyis8s 2fhe- 2%8s anll V@i tskiznfpvay thscrlbmg

polyasngRiath NG PG Bt ARG S TR0 PSR pd g ampliting

doubld Bﬂnd@ﬂ] GDRER Yron® sall Isawid Qran@b@RDRO.ah o hiethes pRiRt@%bmbodiment

coding regions in the orientation RS
said sele@ivRly RaCRNRI? porfomsl mgath@muggwclﬁszies of SE&} HBINYO:32 and

SEQ I%Skt()r#ftY : oLhFlarthe%r Pre fR r%eéd 8ms?c? HBPF 3 r(I{O am 811 1%%?1{1%?6 stfan ed ?DNA 18

res n Ssi Inc

perforh%dslﬁsuﬁg’l ehOblipbarl@tnes af SE@ B MNYH83 sdﬂdalﬂqdnbmomaan Owherein
'sticky engg) thus allowing for directional cloni
preferﬁ]ﬁy dhqpenker gHIRER syglep iRdesy tieangdGyporg ﬂ)ferfﬁfﬁ@YHﬁ%‘éh%ﬁasStl” more

pmﬁﬂgﬂgqoﬁpQ4 %ﬁq&ggﬁﬁﬁﬂgMguaare cutting” restriction

nmes sel ecte rombut not limted to the |ist of
[0078}Ashi pritesigll ,safdolinker Pagion nfayedansiSf of amn fiolSpqitldeMmﬁprlsmg suitable

preferaply, the RS are recognition.seqguences f i
length(m ﬁ%l@%&, tq ﬁ&cog%aef&% épmogﬁ%éﬂﬁm\@%esssmja y af@ {%@W and

light &Qﬂ%ﬁ%ﬁ% 1 101%S|In @'ﬂije@gd %ﬁodlﬁl%ﬁpﬁl?& hfﬂ@r)feglon consists of 5 to 30,
GGCCAGCECCEECC- 3

. Primers
prefersblytSatb 2@, fore nrh%radyéjnéltcaw ound ofost pisfaablpef d8 asmfa/aoc;d)l‘lm known

the format Sfil - (GSSRS
oty 4l et 0 B bler EoR, MY Hr 1 0K 1l thus, (he
immuRAIeEital eharac’f@rlsﬁébdofslhb\/r@m}ﬂi\{% alg?iboél in( ﬁ&ﬁ&)latpﬁfa&@ resultlng single
D splay. A Laboratorﬁﬂ nua Cbld Sp rlng Har bor

chain paterdyt digkePregiens of 9ha216)5 aminoa pedy ins{agthhipesally lead to the

07 n .HGVR hu kappa LCVR and human
forrna{lo If:) ;1,0 Ea(l]:%ﬁa P%las o gvéllegere]ls 1glr<eer I%%}BPS ?/ %rlsorglg ﬁ)tdggst ltS amino acid
residubd ?Sffpitlfaﬂﬁ lekd 6 QE@fd‘rm@U&eaB&P&r((ﬂluafd)hl e$ ans(@zm) | PIRAS 85(16):587958-
eal |

83; HPB@;%@E r;geﬂ;?%)ﬂl’é\uﬁ i %i@eﬁ““é&““%f Hﬁﬂl%é? §< iFudson, 2005, Nature
Blotechgﬂag%rt : @ghqﬁg 11599 ghhenp a[%urtﬁé’rg(g@féf%d Ambgg'l%r%?ﬁ s linker region

set of “oli dnucleotl rimers
consisapl i 15y tan @ 0h unmasn pn/eﬁeﬁ@l}o g. 14 rzmmlimtaemih noidogy. IBa very preferred

1- 278 an.alternative_to the of a s
embo‘ﬁﬂ?moﬁalda]h‘iﬂie% ESHQD GRATBHEES OF %ﬂ.ﬂ%? &ﬁ%ﬁﬁr FONSLES @frﬁcﬁ 115 NO:107.

[0079HCYR a kapiar LirVRRAd chdplidant Qi RSN r@é&y efic %ﬁcod@:ﬁe by an
antisense prinmer annealing in the ganma appa and

oligonuglebidde caomainenin saslginovture an obgomgéqjtodq:gg@p@@tablvreh)sald first mixture

of oligonucleotides, and/or in said second mixture of oligonucleotides.

[0080] Said linking specimens of said first and said second pool of DNA molecules to each
other by a DNA encoding said linker region may be performed by ligating said DNA
molecules with said DNA encoding said linker region. Typically and preferably, said linking



[0076] It has surprisingly been found that the
efficiency of the subsequent cloning of specific VR
Plhywq owiss7oegi ons can be enhamded by pre-anpl i f yPemEPIve7/061570
transcri ptonme of said subpopul ation of B cells,
is peﬁér?:l:er %bl )f’Ckfé/ ﬁquvﬁlrl e?a?xqg%wsggg £ Z\é\n t?rpagpr otR %ogeq%g’nce of the
ohgorﬁ@l(eéﬁde%%c&ﬂﬂ s @by CD%iolﬂg TRuS tif @%ﬁﬁ’er%b@ embodiment a first
synt hesi zed wth the ol i gonucl eotide SEQ I D NO 32
part of prdd dinkergRaIRT it pnesded O el Qronudeatido copfaned3n saig first mixture of
t t I
oligorfilebidhs # ShEma IMAENELaig MR ERIATE, eoaliPby O Blponuctaorid
contaiped Bi slaicbselcmsd?nmftuleefftoallgnnwc&ffcﬁldeﬂ\#heﬁqm preé&a‘ahyd;aidl‘(ﬂlgonucleotlde

possi pl.e accu i.on of sequ ror [,0077] ,. Thus,
encod g S&MBF Bt OpKt @g%éﬁdagﬁeﬁéf‘r&wn dai geif o qﬂtlﬂe eBFOdé%g gud second
part oﬁwdtlﬁk%&oémﬁﬂrﬁgsdnt (Wacrlﬁlg expﬁer&fn ﬂ%ﬁ ra}%@f(;egalﬁ%ﬂé ngdtd'\‘@rlap 1s at

transcr sai d sub-popul ation o
least Mﬁﬂf@ahl}’pﬂ’f éefaetr Hbnyors piraderpbly-aahqabi 30/ iand noshprefsddy LHaucleotides

i tenia e s R TealrOHd BVERgr o' P slat SR & most 40,

more FRfbridY a@rﬁﬂiﬂﬁ)}’éﬂwmgﬁlib%fgraﬁt ARGRE2 £ PN JtideMrSih&hh.
single stranded cDNA. In a further preferred

[0081 nhyoa furdnt pl@éﬁr@ds@@ﬂ@étmw Isgrldtlménmﬂsmdrﬁgefrlmep@of gt pool of
DNA us'leg%letsha%d 0 s%?(f %egclpﬁe plpg? effrlg A H;gle&Dl n%N% each 8t(?1ers %%er%rmed by
PCR La[ﬁgl thé yligghudrulil® dicadde  ECORANICEoPaid m(mm NIG{70G:s fpFighers.

i gonucl eotides of SEQ ID NO 33 and SEQ I D NO 34
WﬂSZlmEmMIYp red grrafsraply, h@e nisnBERe omuibgricc 9E IANA] golesgles encoding

antlbotdgg2f rrg%ga[‘t{? %}ﬁmQﬁ glg?gfe elrlrlg@?d%?e Os! ggﬁféga&far] hl!?ig%]f§f \% are about

750- 8@0 bmai lehgthsad d:‘uﬂthen hgeﬂfemlﬁglfkankmyy wanSi lstesm‘ctlam yites.

oI JBERE LS RT3 SDNPELS et a0, L Bt i

secondl! ﬁgéﬂyoiaﬁgm hﬂ)lﬂécufeg a @1tﬂérgeﬂptla€edg§91)@cﬁﬁl IbNAamB[e%{ll%ﬁ loBhined in

odi ment said |1 nker region sts of 0,
indepgndeftet G IrsacBonsp e@ch, readion mbﬁee@m@l 35d1fforezt)palanﬂo Ingrsucleotides

capab%h?a%&ﬂ%%ﬁ Q{R t%%%lgg é%?%m ?\e{eh{ap%e?qglﬂ?\l\ﬁeet&]?%p:ﬁ@gleoﬁdes contained

in an infiVid@N GBS tloRQrs i Ue tedhiBnARNsatib NWRus, HiG hikEMe Jfedigeaticleotides,
characteristics of the resulting antibody, in

said it thigirar ofofoligprructassides |an@os| gl escetidi mistutd sddgligonucleotides

cornprtlsleglé ﬁelfergtl)l%a ns?sts 9ﬁ§xa€ han alr gfn hgsonu ?t?deg capaebli]eg(t)fh amplifying

0 Ca

VR codﬂmgﬂb:sgdjxﬁSprefe\Mtﬂy G8SVRI dd)Kﬁfg Ireg@m 08 LCOMMcb&inpg Ge@bns. The artisan
| east 15 amino. acid residues typically lead to the
may qopsiggk it rqtagflarggpvthe HiPaEGragen Af D](Jg_Xg g@)lecumw@nerated in different

( 7 3 )

reacti (%ﬁg 'V\gﬁ“l Ajﬁgeie ,paﬁgﬂ)l ngg{r;m%ieoﬁ essogt}%gigog?ﬁwllj)NA molecules,
preferihlp tseidhfiet mgVorZﬁaﬁcQ}ecoﬂd@Ge]loﬂBN)A m'Blh&mlesj 1o the fsamt encentration.
The a %grfz%l% 3 %?B&Ss'ﬂ i P@apafn vl B 46 A ol g TRl i firs

and/orvs%'id/ sdRb&d E&ﬂ%@ RURGHL B8N hakddid d)frlﬁﬁﬁ ﬁl@&bﬁl@s G&mfﬂgsc%ﬁam VR
further preferably consists of SEQ I

to the mm]cy bhthe coucsvadingr 'R eodiag regndin ﬂsrgeneme @f Baldn Begells.
(0084] B9V R 0atlySarNG LD Yaid enerati i

yplcal y and preterably said generating of said pool of DNA molecules, preferably
said first and/or said second pool of DNA molecules is performed in a single reaction using
more than one pair of oligonucleotides in said reaction. In a preferred embodiment said

mixture of oligonucleotides, preferably said first mixture of oligonucleotides, comprises at



ol i gonucl eoti de contained in said m xture of

ol i gonucl ei todes, preferably in said first m xture of
Pl0w@biogosates eot i des, and/or imsaid second mi xt UPET/BP2007/061570

ol i gonucl eoti des. [0080] Said |inking specinens of

said.fir SL,8 d sai con cules to
st §fisgph@ro R T SREBRHE il PSR BEY sforky g further
preferR@r £@boEheBY shid IRiNting 6ﬁbﬁg&[\¥éld@5ﬁh@0 lﬁr@t‘éra&M}f @alaaﬁﬁ;t [PNAture of
encodi ng said linker region. Typically and preferab

oligonggleatidqsn kRPMpPTLLes jé rleast hiseh bry‘fqv@izy lle oligenusiaotidey f:ﬁ«\ecte(%/ from the
t S

oon R YD BN S ISR LA im0 s o

ohgomc]feuﬁddseprepﬁe‘relﬂg rsaxlds cesb ohiixreret ofaolfgohﬁctlecﬁtﬁfet @fmpiﬂbsd at least two

ker regio ded by an ol igonucl eot.i de
Ohgonéls pdsseer ahfésaﬁs G ?? g rﬁaie%r VRt AEP RotNTgEsbly human

LCVl@@éjdl 6560 Irpﬁrfgrtﬁér fefhel! Rih&Qis2 hiRE W%féogﬂcleotldes
an o gonhucl eoti de co tained 1n sald second m xture of
preferably genduckent migsre atheliginnclpotatesy adhyrisaiatl least two oligonucleotides
I i gonucleotide e jng.,said first part o d . .
capabf; HRPF EGRi K BRi LCai T O Bolraiembot B b ACUHRRY s dnixture of
oligon®8eefigksP eTerQLfl sailddebddik@rx i@ P dNigs ANFEJtiREs, %Bn@‘!l@és' #PQeast two,
wher ei n urther preferably said overlap is at least 3,
preferﬁhlefaérdtﬁoyudtsotltct@ag@lem@d fremorthe 9r0elp@pa$3$tylga1f SEERHD NED49 to 56.
[()()SSEtnfn| irlr?)?etfe rd: érrg%r i é yhjlg%g%t Iofs og}sgiolngcleoeucf%§ pr. ng%’e?a%% kdld second
mixtuf &f @lﬁ@hhyleaﬁide@psdimﬁr@ses o N&sPtvas th&hmleatldém&ipa&@ ofadiiblifying

nost referably at nost 24 nucleotides in |length
1ambdpob§¥% lcadiagf (egiomer pEfepklyr Bemandaabdie dtC ¥R @Oqllil& Kpgigns. In a

ety ORIl SRRl P PO E g o

ohgoﬂuslepﬁadtefsp rcompribys RCRass twg dligenadléqrios clapadile d:EfSamphfymg lambda

epj.cted.in SEQ SEQ | D NG 70
LCVR @Rs%aq re@%ﬁ,c%mrgﬁn?w'@%rpé? Brl Pid e of QIIIEPIH’Q?EGOU ¢s, preferably
said Satohl t weenpd Q\Ipblf%ﬂnﬁgl%t?&s Lgs apt '1@%@' @\% preferably all,
preferably human single chain anti bodi es,
oligonprlebedalskigctad frmm Ehelquupmoesmtmgmf SIIHQIIS(NDW t<|> ﬁ8 | engt h

[0086@ f%%yu%er errliee];j[e ldéﬂe&% ﬁgﬂ?gg%?%ﬁﬁ%ghélg‘?tl(%k&l dt fiirgp mixture

of oligBHuBRUHi&S, orPdaed SERRH YnikAirél off IoigbmAMtidEs Sehprises @dl amount of
pool of DNA nol ecules is either generated by poolin

pnmeerNAp%¢ etaunplsfyoist ¥R geding rﬁeglmpyélﬂ@em | fecrardeprongro ﬂB(? all reverse
ach reac |on rf nt pair of
i S TL S0 AR s AP, o
[0087T epi @ﬂﬁthei/\fbﬁf@‘tddl @higfdanadl syidt dmeibody auaded Bptshid@spression library,
contalned In an individual reaction are in an
prefer@l&ml ko said r dphayiralnerpressigng likyagy.y cemprises exactly one VR and a
t f
v SPSTICLEAL 55 SO Lol LB Ui iR
[0088p| Ingzo furtce ptofeesl aopiimsesaranpibedye ciadodyd bpssidskpresdion library,

exa tI .one pair of oli nucleotides C. of. }
preferafﬁis! r<pichipiRiTebatitg Sloag Big: SpRRES awﬁﬁ%}z@w%aﬁ%@ and said
linker rlegibﬁg(mr mL%/%r&éi’dée[&teﬁeﬂblﬁn%a) ﬂ@VRaLRl%VR”%Md (b) HCVR-LR-
consi der 'to standardi ze the concentration of
LCVRnWleme ecfgeblgsadedddrns BHCVReLBAICV&act i ons and Wi th
joosofl 55 shent ALl aollgonuclieatidss L st RelexBhssed with o

mgnalsl%f)@lﬂéitd?&t@ﬂ_lngﬁsal@%tﬂﬂi@ﬂﬁ%1|tﬁ§ scdrBtoby PathdA® through the endoplasmic
concentrati on.
reticulum of said cell, preferably of said mammalian cell, wherein preferably said signal

peptide is located at the N-terminus of said antibody, and wherein further preferably said



The artisan may further consider to adapt in said pool
of DNA nol ecul es, preferably said first and/or said

Pl0w emsnss7pool of DNA nol ecule® the rati o of DNAPCT/EP2007/061570
nol ecul es encoding certain VR to the frequency of the

mgnal%?eé{lg >PO E‘rd%g zﬂ\fﬁfalgﬁigg ﬁ?c{y g%onggthlgfnpr%phe 1?/5 glg ra%gpos 1ndsa1d cell,
prefer@tpefmtshidd nidmradish REW! Fakth&EMdrepkagub@shodpr &f @kplebysd with a
sald first and/or said second pool of DNA nol ecules is
transmsaptigtanisgionrenghaiingypaid raetahqdyaﬁ g ical mrsnlaang AYerp mecterably, said
f
ransr R o st VT 4 T IR PSP PR al et pid amiboty
to renphﬁzit&fchb:l o thaiodtef Buitﬁetce mf)siild rcell of h@iﬂc@@nﬂm@bﬁs‘aﬁd aiﬁﬂa.ody in the cell

npris tl east ol i gonucl eoti des capabl e
membaar?ﬁr rarlyq?m%ﬁ deBRveNRR So g Pefitdhigking,(Morap & r%’}ras 1991, The
Journd o8 I e kiesgs_s@jod m xture of oligonucleotides,
Ournpre ferab Ogmipg( ?n?r st mo’;t ure of oligonucl eotides,
[0090L offius, eS8 peﬁtfeﬂr@h@nbddm@ntrﬂaef elomlbgw spkéimen of said multitude of DNA

gonucl eoti des sel ected f.r group .consi stin

molecBles "I NG, SHPIED 1B, oF i U EHEr 5P SOPTRNA Bl SHTRRIAN vector
compr®Rb thdWtisusre (D fgchbh GRNN BINeR b AR Rict Qﬁd%ﬁﬁf afaldyart Aoy comprising a

second m xtureée of oligonucleotides, nErlses at 1eas
signaltpaptidd, adHAVBI edLiVdesn arfamreer@bramrmgm ndinkagpespe@yrn of said
rnultlt}l(?e gp Ellj\{At %neoﬁecbl}eéﬁr ?I guas"ti%r%A (j:lllerne enco%&n%nsalg Qransrgemgrane region;
and () fugeriviallgainkérssaiP DN Lr@aktyuctad d seead ONA ddhigt @hcoding said
) ol i gonucl eoti des, conprises at |east two
s1gnalon>qul6ﬁ u&reémig deid wuibay do dhe anpictory inst wasp pehcravrpreferably said

d i [

nc S RO HOBELPE ST AL TR Bt 0 e
wnﬂnmﬁbgmnmaMﬂﬁdees conpri ses at | east two, preferably

ol i Qucleotldes sel ect d fromthe grou
[0091?0.%@;1 5 &F @éng B Desehoto; the %CretP@OB?gPWWIO a eukaryotic cell are
genereﬂl&elttﬁﬁxfnegl fEtediient S&idked bt lé&@m f 8l Ne9MCli 60t (1969, Protein
preferably said second m xture of |gonucleot|des
Engineoymgy i18ds6.dih dreaghbddnoeint) rl@omgml gepiides dapablfeorfa secretory or

type Iﬁrﬁ%f lgrﬁ.ﬁealgr%nbd &.m%e g 8$fg%l ? Ehe mgt}aif ert}%dg/ derived from a

secret@r‘?b?ﬁﬂtﬁﬁnﬁudﬁahéj HEXbar 6f Orfle Oﬂehﬁﬁ Npot@Pt @S, (albumin, transferrin,
preferably said second m xture of oligonuc eot i des

11p0pr@f@m§r iigeeungelobehsy), tano emrwﬂnlatl watrixd eosotempémlblg@m, fibronectin,
proteog :arlls];),al q%p Sl(g P‘ggrar‘noq%\/(? su?g eo%% gené% %’1\‘(1;1 & nkephaLfms hg%TH) a

dlgestﬁil’eeér@yﬁb| ftrypaiing cBEROMhsiH, )@rnly’l@sepfn‘t@hu@%UCH@d)rtyh@&ﬁuclease) or a
nprises at |east. two, preferably all
milk Iapregtb fessiaotackdaungia). gt & angre d’ﬁ?fﬁﬁed grbapinhsthssigng! geptide is

denvegﬁg%lgl? n%r?untoglogﬁln [%ﬁeﬁ%blol 2 fl‘é”f-eﬂﬁ Mvdtfa lfefeg?ogr In a further

m xt'u Snucl eot | des
preferfddresmbdalimémrseldosﬁgml peoiiaas emﬂtousieig happadlgﬂlt skdonrgnal peptide, and

' re of oI| ucI eQt i des .conpr amount af
Whereﬁrp rab éfa%léib?l RooR 7 COPPTYS %&E? ?eé%bsﬁgzlmts of SEQ ID
NO:10dherein all forward prinmers and all reverse primers

contained in said total anmount are in an equinol ar '
[0092} atni @nc[ 00Baqimkent, asaids rttatmemembm‘ner ragibre i odbirivetht frgmi dn  integral

ant i bod ncoded b pre |on library,. . .
membERnERGHY I ) QT I BT ar G LB CRET Y 1ebjogiy an intermal sop-
transfEAABNbBAS- 1 BHRE tsbYucABE dMR @b a type I transmembrane protein (Do et al.
(1996), Cell 85:369-78; Mothes et al. (1997), Cell 89:523-533) such as a cell adhesion

molecule (integrins, mucins, cadherins), a lectin (Sialoadhesin, CD22, CD33), or a receptor



transmenbrane regi on, wherein preferably said exactly

one VRis a HCVR [0088] In a further preferred
Plhw@piwedsstent sai d anti body entloded by said expr BGHERIN07/061570

I|brary, preferably by said alphaV|raI expreSS|on

tyrosnll kukag? )(ing%l?nnp Cﬂz‘%? Eéi: rggelc})/?rder Sg dﬁ?g eceipt(gr) In a more
preferkéd\dthiddiiay] %auﬂﬁ@‘ns&ﬂb}nﬁr@é&e Bh@/&nmefmhra r@é@f&rtﬁﬂ@lsﬁ’le kinase,
said order is LCVR-LR- HCVR %0089 To ensure
more gypfeebly dfosp| aymans pladglef-demtved ogrpwity afaﬁoraﬁtﬂqe@wy(thGFR) most
e i
prefer?{ﬁ? : %%@y@%ﬁ?ﬁegsg%a%gghcc@%%rt %ﬁm%%{ OB%ﬁ(ﬁ)ﬁ th a very preferred
embodindopsad msniehbrand rogionf is slarided ﬁfbin, hmna:'nf EIDGFRybemzf cls:Amn, dwherem
mral j an cell, wherein preferably said al peptl
prefer?@wsa@a%&n&mr% 1Qetody FRTRRIESCH or SHither et b%ébp congis o SEQ ID
NO:10dherein further preferably saidsignal peptide is
cl eaved off said antibody during the processing and
[0093} r Hns pbrntagpowsdDd dxpreby saicbmefb@dabs y polypsptidt fwetheradangmising a tag
cel urther

d tib
allowifig e AHSBRCOT GEs, R es g SR E IR Guiteitafion of the

expressRnl [cVBMPRANEn a YBfiNer RrSkAERRMYodiBRin€ sdi8l ANAPEIYORAAE: comprises a
region is located at the C-termnus of said antibody

detectpndag axtweegn @aﬁf@rablmsatddtﬁyeotlgn tegniaith, and adﬁe@n futhehpreferably said

detectloﬁltta%(c)%xlﬁgrlsae(s:t%hg)tlll ﬁll%ihgﬂér%erraa‘lb%ﬂc]og%sﬁs?sc (ge ac gve d,
[0094f oIn @wafypb@fer&yl daflodirmedki 9agl {rvibodn e&cé&ﬁa@ 539@ Exp fEhgon library,
Journal of Cell Biology 115(6): 1595- 16002 009 L
preferghly by spig %PW@?E?’?%%S@WSH@%?ﬂmE%GH acsigndl peptisle (SP), a HCVR, a
e |t I
LCVR;)%pfrﬂélgég :}eﬁgr\l/ Zg%{ H&'prﬂé%ngglgm%%aq%ﬁﬁ pﬁglvekér’fﬁ hBrder of said
clemeets freas $hooN- ve dicoC-terannipyr ¢ S@sd adiébodl ep:SR;LCV(RaLR-HCVR-TM. In a

furt hegawgqqen rat Ieﬁlga glrg%ﬁ%ﬁna%tgbg ytd%l%g od; @i n&i(? al;ge%gn;lﬂgdé preferably by
said a BQ\Q&”@ E%ﬁﬁl lﬁ‘tﬁ mP¥seh hRIPD e%tﬁ@?ﬁ@)n@ﬁCQf’R SALEVR, a linker

[titude of l'es to a tirst DNA el enent
regioneldoda m@nsm:rdbltana[@mnﬁlﬂ‘dh end eglﬁtcntlommg (TG), whereln the order of

sid el BB R Ml gt P b oo 1 PR RGCVR-TAG-

TM. said antibody to the secretory pathway, wherein

Ereferably said functionally linking is performed in
[0095k uEhe anukaglicityaef @aerabl@dg\ﬁﬁlc@em rqg@mspneifqﬂkléﬁ inghe Hermat Sfil-

LCV%%@QR%%%S@C é@%gpﬁﬂg ll—ftﬁ%% Sfil gdor y pa 1n90e91t I §f¢'essmn vector,

diIrrecting a pro secre

prefergbli ity Qtviiral é;qiréss@ﬁlaiegt@ﬁ&ﬁ@dt yeflapiyinto ﬁlntahﬂlaafrﬁl e&pﬂ:sﬁbﬁ library,
di scl osed, for exanp in N elsen et al. (1997),
creatlrr& B athodn @W@i@ﬂnridarar:rolnla wreforied sabod vt ﬁfﬂé REprepsien library is a
d r S r
sind SRSy ARTLASES, 5 VA LA BSRERL KSR PR, i i
where@ Ginéier @&pﬂ:ﬂaﬂ@ sa8d AN A wadisfis oamranﬁf:n oétthe Topaatiéden wherein still

furthef pixdenay 6.55) %ﬁzﬁ&&gﬁ%ﬁlﬁr gl'&n%]%@ﬂrpﬁ lr%sfgfra emiiment said
expreSihl A6aH W ah a[fﬁﬂa!'vir)él Biﬁ‘eﬁi&h {162k}, 2888 cin| bRIFQINGt daflti alphaviral

prot eogl’'ycans), a peptide hornone (insulin, glutagon,
expressioadriypiryns der@rﬂdépjmlan m@haﬁ@]’s}-&)@lec@d from the group of: (a) Sindbis virus;
(b) Semliki forest virus; and (c) Venezuelan equine encephalitis virus. In a very preferred
embodiment said alphaviral expression library is derived from Sindbis virus.

[0096] Alphaviruses, including Sindbis virus, can function in a broad range of host cells,

including mammalian, avian, amphibian, reptilian and insect cells. Their genome comprises



di gestive enzyne (trypsin, chynotrypsin, anylase,
ri bonucl ease, deoxyri bonucl ease) or a mlk protein
Pl0wq cmsssrgs | act al bumin). In % ore preferred enboEPENY61570
t he signal peptlde is derived from an innunoglobulin
refer chain vard able re further

elemegtlse?ag)r Sﬁ %g n%lreaglﬁ% AEPLeSIgn S?f a qtel %p c? Qiln rhg?e n%logous Brotelns

encod&ﬁ@ji) Audléightids Basdd Sirgnahomept jde arﬁcndlts/\h e r ein
referably said signal peptide conprlses or further

[0097Er1=!\‘ epaismpod bpdiits s8d grpsern Ditay 105baspdomp sipglppendbis RNA
repllc(g[gqg%%/é(ge?;f:xp?@é rrg; tBP@E{E& I[%H&f{]oﬁgs'nglgtg@rsﬁg% p&&ids" @ also be
separagsth add ﬂmﬁtrucﬁmlcbrbtreﬁmmmbrpﬁiﬁeddkbgkm b'ysal pakagih@relaline or by a

stoptransfer nmenbr hor se erived fra
helpert\S;BJé rpﬁtcpgr@];ﬁg%l?eg &J ,pll?rgi hlem{lg_egg%fl%@g]ﬁndbls virus
I
B L b A o
6439-cHheh agrefeaed @mhodlr(lﬁt,a!;m&hp@smn abery 10b3®)d omitwa separate

Sindb{s@{lgzgtrgﬁgﬁ%%%%ng é’lél:%‘%f 135 ! th Ilg%%lsit Icgl&rrélg Ee)lns ﬁ)le gal%ptébody, the other
encodRigehekireduapRiine i Snﬁl@is%a&é@ﬂ%ﬁ'ﬁ‘ﬂ%[ xR $Btch® useful in the
derived froma receptor tyrosine kinase, nore

contexjr eff éh@amvynmmrhah ureen gsertikadein dletaily ey \@%9@%035&386611 which is
inco ﬁﬁapmﬂmn% > mge nost preferably from hPDGFR B chai n
q? accessi onynuwB NP 002600). In a very preferred

[0098 E Mhnshicn@fibodsabitt dafdadipasion diteart &g hphisésSandepraseidnfeoidr, wherein
human PDGFR bet a chaln wherein preferably sai d
said cRpraprQFRHeHtanG & Wil SADISSYHPR VSRST, oyhorgip treferaplyesaid aiplyexpression
S E [ I S
vector® qu&)r(lptra Sl’lg(ng%l %ﬂrp slh@ é@gas g\%%gﬁ]lypfél&h?r . qu%{fg{%bﬁg QA1G alphaviral
expressompvdcsir ig dariteigiral Smd‘mg virhe Idet pefdred afbodahts said expression

reSS| ald antlbod and .t he quant fIC tion of the
vector, %S'p eq}%rpentsrﬁago g,]sa& fs&gnlaﬂ QFDt r ?Hlsrnernbrane region

and, o? ”?aml d%bt@or@tﬁ% PadydkiEd Bkr Wh@@@orﬁpr@s%& %%étl%’tlon site
mhereln preferably said detection tag I's HA

allowing ehee clonfngg phséctrabﬂydhe pabhtytlstaspjacciht éomngnof @d rmiltltude of DNA

rlses or still fer ons of SE
moleci o "Gt Spisean) viHioR et §refr EHE P BeT BB St represay vector.
prefer%l&'sﬁf@idéﬂpﬁzﬂ%m %Qpﬂ@yméiﬁ'vgct@lx Rb8$Sis&Na IDNA &dnteding a signal peptide,
preferably by said alphaV|raI expression library,

prefergldypriuse g kappadivhi clpﬁelpsigd@l egRyle ard H@V@mqnlu@mega)n preferably
a tran{/\i%lmr(elrrarr]lrete%glon éie ')eda?r%m [ %ﬂspﬁ@ 'R?%gtar Rll_n( wa?rﬁepreferred

r of sm enen rom

embodinict i expr&kionaiction bdrmpagdy nusleothiRs UGYRSL Bf BIEPRDINO:1.1Mn a still
a further preferred enbaqdi nent said antjbody encoded
more pipfegied pmbogiraisgil PIsFUPY veppe @pabhyvisyl expregsion vector derived

from ﬁhﬁ%@Wfﬁ@ %%}%% ?Walfﬂcf 8%%551&?%&&%% BisS cgqﬁl erabgl consists

nker r o gl on
oprélrSﬁIh?EM%(ﬁﬁ(@HéN(egS)on (TM and a detection tag (TAG),

rei.n .the rde of said elenents. fromthe o the )
[0099@ Tt FHTHISE PECrEst gm mslewlqe SXPIespIoNHRLF, wrﬁgiﬁﬁtlwmmphawral
expres[sQ)Qigv%cto-lr_hgorﬁyllsreb Rl HIRIAL ¥ncBhin Sasﬁgmlgﬁpyﬁ% GREcABly mouse Ig kappa

regi ons erably in the ornat
light chaln 51gnal peptlde a transmembrane region, preferably a transmembrane region

derived from human PDGFR beta chain, and a detection tag, preferably HA. In a very
preferred embodiment said expression vector, preferably said alphaviral expression vector,

comprises 4 to 312 of SEQ ID NO:40. In a still further preferred embodiment said expression



LCVR- GGSSRSSSSGEGGSGEGG- HCVR-Sf |, is then cl oned
into an expression vector, preferably into a viral
Pllwe@zpsession vector, nost pr efer ably into an al ptEEPI0BT/061570
expressron I|brary, creating an anti body expressron
referred L. d .expressio

Vector 1|s 61}1 aai[%alvgaﬂa el,s%an V)ez%tlo nveﬁ fﬁergﬁ C@)IS T ] gbelm (aid alphaviral

expreééid’n&}ecﬁﬁ( PRSI0 dr bidiErably cddiity 6flpDEISR-aIA-RNSHEQ US NO 39).
erein further preferably said RNA virus is a

nembe
[0010% Iny s furthepyarefaried zanboghaens ispidopplation, pt rﬁe}ateﬁr%ﬁel}saﬁ |d9rlved from
o n TR S48 ALPORN R So NG BEGHE LR i o
intere@ X Phicetitst ohartibbdias }mndvrdg@rneqnmlgpm ef mrtabdtyn dwitdo@l @ieavinimhl can be

p sion library is derived froman al Vi r
deteﬂ%l@rigyelae@lp%ﬂﬁrréa@r fsaewefm 8)211Si G bFY% F511§ Lﬂrwb)m a preferred
embodBRTh Edﬁift@é'reﬁfefé{rhﬁlyssalda{‘t‘ér (I{:)he\/ﬁ8§é B%QH a%%éln?s at least 5 times,

encep itis virus: In a ver erred embodi nent
preferala'ydat dbqsha()rtrrad:s engt escfehlyl atb}reasty2(] Qm@erhugled thanom the average

populifioht SSidEh, eIW Wi BB o Ty B dhgep Sgapripsicd away by

said ahtiEhédtinercSaITRchRR orditidéhic a8BRhBhRNhertePt i | i an and
i nsect cells. §EI r genone conprisesel enents capabl e
[0010b]f Indzi fusther n@ferqﬂr@etmd@nmﬁfsarﬂrmrealrﬂeld amekligiondas been exposed to
ins, .enco ciﬁ nucl ei.c. aci
h

said agt age& Q 181%FGS§ %1p {002{ Fra%rnf:nt oL an 1 temtu&ﬁrbt_}f Ieofd wr%lgrem preferably

said eﬁpﬂ@@&l 1§nbﬁitway5céﬂ IdttL&led‘x@Sﬁir@ rlnfelcbdirﬁfzvy’thlaSpdﬂﬁfg%ﬂ o® iméunization. In a
Si n%‘d}e Si ndbi s RNA replicon. However Er essi on of S
furthes prefrradraambogdiacty srid snppeltis prahas\/berearnfs@te@ ¥ Adathwgen| vehprein said
I at 1 .
patho%?l ﬁ%@l @sesleét af gr;/ togﬁée;f%{;r %?%%@élgﬂ &I %%'ngchég agr)ellt}rgmant thereof.
[001021]ehp£furtsh|er pusfored| dmhmrinﬁart adlidpopelitiéll of Isohta\B tellsRk derived from
Schl esinger. S. (.1993) Si.ndbi s virus eﬁgr esyg . :
an an\reelt gmgwunized | Wy ngn d SPRB| FRIBRASIHON (RGN g #Hie cipenogenic
I
comp(tbﬁc%oglgclroﬁ?n}ﬁ%t s ggalll%éhéagigrel o (S)lgé%?b g?@a Iaréﬁ%bnzoefgﬁtg{]eﬁ (6% fragment
of said eplageat & i@iemibla‘sld Rdarr apigeoto;rﬂﬁtertm@ne nﬁ salil pgtigdneof interest.. Any

nonst ruct ur pr ot ei ns ant the. o
immuERl; g eha st FRTLa ot G e e SRl oS 1R invention
Genergllpa¥icfradl 8% PERSSIsAdNS ygén%fﬁ‘ﬁmg sef éﬂfong nltﬁﬂﬂﬁneC QBdpRxse. OPreferred
t he ‘i nventi on has been described in detail in

IMMuEEY B9 /cCOMBETBAIS i mm@srtm@rmmsetg Heréius-lisyg particle (VLP),
prefer?ﬁ%er%t]ﬁeof a[ %%Sl)aclter}rloo p$ A dll oorg vecPl(S;’r q]v]\‘/he?tr m 8acéer10phages

rary conprises an S O ern sal

QbetaEXPL@S61 RNmuGréferaby & VPl R X [Hae®aibplihge €¥ed; and said antigen of
wherein preferably said viral expression vector is an
interes |op HA WP FgINI @ dgP@aaE fhereet Brmuppgsne omrasitiep uscful in the context

of (e ef &t irom géljngn%?&@s\éhf al, e W@%ﬁb/@?éﬁﬁi@dﬁe nb‘\xf)o 006/097530A2,

erive I's virus. In a pre
WO2Ma6i (1 5exi s s VB0 20@& 036 7d Atrpr | WER 0DBIA2 23 et smmr lrig963A1

worqfidafsfhy. SEPabiERRRbSa | NUOTRES G o Nl osssa0a2,

Woztﬁfsﬂlofsk!%fb?f GROBPHH 3 EE79R3IAST I'ives2005/08430% A8l | OWdEH 627242,
cloning, preferably the orientation specific clonin

WO2080/ (&R LI ¢ iW0RB04H0DRMARD eWR20831089D5Q, d  WO2004/007538A2,

Woz@g{@i@@‘n &g@%@[}/oil%&fr%856&90(?9‘1?8&& N8 SR55h03/024481A2,

which are incorporated herein by reference.
[00103] In a further preferred embodiment, said immunizing of said animal is performed with

an immunogenic composition, wherein the immunogenicity of said immunogenic composition



preferably said al phaviral expression vector,
conpri ses a DNA encoding a signal peptide, preferably
Pl0waorewsmesizgs kappa |ight chaim Y gnal peptide andpP@I/EP2007/061570
t ransmenbr ane region, preferably a transnenbr ane
is enhang?(f) rﬂ)lyggﬁ Iel\égn%gfoﬁgm%lp ory dsu§§ arrlceeS Sﬁ)rgfg‘eraf})ggltbalr aII& glnn%ql}\l/nogkllmulatory
ohgonﬁlbﬂ%bﬁ&t 1888 Prefe@abdPDyohin Sﬁﬂldﬂ@lﬁi@ﬁ 1Cp(|i-r¢oﬁtaﬁlﬁﬁé |011g@1{®leotlde as
preferred enbodi nent said eX%GSSSIOH vect or

dlscloﬁﬂdpf%@ﬁrapleewpw&?@p%/ﬁ%‘@dﬁ& FR0EP4PP B @%W%OO4/084940A1

Vi 4N | (expr 0
which aF SncdHBRRIT HSRLE 1) ORI PoR PR Mriagippy said
unmetha®d) . C[pﬁD&ﬁﬂtalhﬁnga bhgdilhxe[eopd@f eis r edilanCSE(DenID saN@:54 of
I on vector, preferably said al phaviral
WO%@BW@@ h whigh &rlnC%B%Wéﬂégel%ng%eréﬂ%di ng a signal
[0010@]63% q)@t’hup{h%fsﬁﬂﬁm ﬁhe MPHSE tb ginﬁaao&%a%é S o ?ﬂﬁ‘l‘e D eSliER@btration of
e, a transnmenbrane region, ferab

said 1mmneg®mbc<an1®srt®gls aesuliery meugh amnrhddlyrmﬂs Fllﬁcazﬁtefmted embodiment
etection.ta referably HA.

said iSHEIRHPE oD TN "Lt Qi BUEHEBRe tipbpeifor i etformed by

adminBt@fRr AR ¥ndahdheAlcPRMosRlon & ¥PELS Shidthl YEFh& three times, preferably
conprises 4 to 312 of SEQ ID NO 40. In a still further
three forsef Bmeadn ertbodisedat logsticne evqsk eprsfesre ot mtervads ﬁtwo Weeks up to

a pr.e n 1 or de ived from.Si.
three rnogtlﬂ VIn aaflgrtﬁer rprgf% g gdsm ﬂg\r}}e}lg P ){Ibrpg%l%}n of saél tamrnal is performed

by adrﬁﬁﬁ@ﬂémfg&& 1&ist POEE padtbiib A0 t6 1190@fig PPedid Bimitfo goid dmiposition
ID NGO 39)., [00100] In a further preferred enbodi nent

to saidsgjipna bR yimigstpie). db aduthe ereferedermedipent Ribimmapnogenic
14t
com @I BREELE b A0, LURERAT R Cordl N LS scimant o

alum.titer of antibodies bi nd| ng an antigen of interest in

[Oﬂlﬂé]eﬁ]eqk,) 51 dr %fng%%d?q% gn%%galggogﬂa‘géﬁn .Eﬂsg;&ted-llge gqu i dgrlved from
a sourP& glﬁé@ﬁoﬁ“?ag%ﬂd&ngb)%%&dﬁﬂytl ﬁlph&fded‘r %ﬁéf&@dlﬁ' spled6r lymph

in the f sal d ani nal sat
node; p(c)ebmaabiayrom; anddd) tigQet ¢qrmmsmg)atenmyeffb |callbsl Wait prefesably said

s higher. than_.in th ver age |on of i.d
sourecy WO 21 o ek Rtz Haroogi B s yRBuRof e BEH B cels
compridRs QPﬁﬂéﬁér@&y AVRYstOYE I%Qigﬁe@m)l'og@ thoabnidMdae %@1@ Cs)

fragment or” antigenic determ nant thereof. 0101

[00106] fmﬂtmferrsdeefr@mderaeténb@du aremel isap dnammahor S’abufda rarapreferred
ernbocilﬁlegt fsala am g@i@cqgc? gohlothéal ?uéaf‘é‘&dsﬁﬁ g ?ﬁ éa)nﬁ me(l:“nS t(b) mouse; (¢)

ra msn or an ent c m nan reo

rabbitVIel @) Bhlpkéilf &f albbyy Iﬁ‘afeﬂ‘e&)éﬁibﬁﬂﬂh&nt Saldyanvayl 9k mﬁmalabreferably
exposure, infectign with pat h ogen or | muni zation.
a rat, 3 FoESE Qfrd Epany lipp dirthey péﬁ#%%ﬁ srebndimgntpaidanimgpl 4 Burgpnized mouse

orahﬁﬂén besn,i eﬁé@@w%ﬁ% a pat hogen, wherein said pathogen

r| se anti gen of interest or a fragrrent or
[OﬂlﬂﬂnTh@eﬁf cznde b ethel sesehing ffelramifcloﬁlﬁ@bﬁﬂl]ltlgdn s@ecflﬁc thtélsodies can be

Seni TG It Dy BT P APRHTETTEIC RO R elting from said

populétmﬁué‘f’%[b!t&i BOBARSH tshQJiBo WhEs LR Bk %WI&@Q&Q'H? cells for their
conposition conprises or alternatively consists of

capabl(has) oBspicdifigally g]gdlngfsaldmngggsof 1n(eb§st aref geagtm:_lm kngfn gath@ art. These
rnetho@? tarié‘egt?ene(ga? :t}geteﬁ{eg?scttliom Elagé gn—sp'g\ﬁ@n é geel S con aelltleerlrl? sra]lfadn population
of isolated B cells with the antigen of interest. In a preferred embodiment said selecting from
said population of isolated B cells a sub-population of B cells comprises the steps of: (a)

contacting said population of isolated B cells with said antigen of interest or a fragment or



I mmunogeni ¢ conposition known in the art may be used

in the context of the invention. CGenerally preferred
Plywap@sossTposi ti ons generati ngla strong i mune rBSPBP®ET/061570

Preferred i nmunogenic conp05|t|ons are conpositions

antigew ertlrﬁllm%&&e\él (r: t Zrc? (gté Peg{l 861 Vslé)F 1ﬁ8@ e{)lnﬁl\aI)%L%,l(? antigen of

1ntere§RNAﬁﬁg1ﬁbﬁrerﬁﬁQ@ﬁ§d@ﬁilﬁantﬁféz&& or fr, nmost preferably
RNA bact eri ophage Qbeta, and said antigen of

of
WOIOShP@&é@@@ wetheds Apr pejesiing Hewesaid menlatipradgpolated B cells a sub-
e
popul?lt{ng\qﬁggflgo%ﬂgragggp@% ntcﬁ 8f BS%B%‘ o8 6%%5}%8 @’v&)&i QlidNid FACS
sortiny\GRD A6 /10L& TH3D AL , WGM]XWHYZOQSPKQ ,6WRich WO G026 Tidldin by reference.
W2006/ 027300A2, 005/ 1,.17963A1, WX006/063974A2,
Thus, m4?m@@@9msa1¥g@9%%§@éesﬂi PAREBEIOB/ YeselwaB cells a sub-
populéﬂa%% g&fgdt%%rsesv@g gg:g% ;&%ﬁgg a\é%fgl) %@1%&%&%@ of interest
WO2004/ 096272A2, "WD200 82A1, " WX004/ 009124A2,
or fragBa0 @3am@mmnnmommﬁmachtﬁn@zad@bpmam@nmo lated B cells
. 003/ 031466A2,
withs W@Qi&@%@g e ﬂ’}ﬁ%@rsﬁ@r%i%% Vi Antjgpn of interest or
fragmé@f &r eRe&nid QORARIhaht tiRrdofr w@ (o Pr&h&ViRE dnsshRM m@ms wherein
said i mmuni zing of said animal is performed with an
preferabhmwdg@ﬁ‘ilar covppiess ati forthenrefeedbly eonsistneiipradeniieireiy sofl further
eni.¢c _co itioni s enhanced by an
pmﬁﬂ%ﬁ Smgggﬂﬁﬁg %??a q%s??ﬁ%e preferably by an
[00109NTHLIA pEsfériad @hbudyment] godyelbadiol fiem saisopRlaebe odiNofatby B cells a

an _unnet hyl at ed CpG cont ai ni ng ol i gonucl eoti de as )
sub- pQﬂUéaéwaﬁd‘»Y cellr coampippes & pqrfprvé fgﬁi&@s@m, wherein preferably said

4 :
i Y2005 DETT00 A RDH OBESA0RE L6052 soppes
steps efrijay b(bmm;ttlngasladi pd&]ﬁﬁﬁt[tyll af Bdla@GB cetls avith segd antlgen of interest or
oI|gonucIeot i. s g of .
fragmggipGo8) Eeas zetsmwr Fra WHE@Pbé%l t8HefeP eyt or fragment or
antigehRf @i &R Gant HABIHAL 1ddelddSwith tahﬂﬁbrésl&@nc%kd% afd (NG parating B cells
artisan to find a dosage and a node of adn1n|strgt|on
boundofo sad dnfigerunbgenicst oorpgsicti onsntigsid tictagninanthihgieof by FACS
. antibody titers. In a preferred enbodi nent said
SOTtME. yuni zi ng of said animal with said i munogeni ¢

[0011610THPH SirkHcP @réf&ré@é&%d@l@n@%u@ﬂﬁbféb&h@é ld{/‘cg iss@llddted from the group
| m’runog)gnl C conposi tions to said aninmal " at | east three

consistingws (a)pPeaf aMghme@élm ARG () Wé@ﬁ redn () rrhedanzine, @ Cy3, ()
Cys, @ec £ ?,3@ ? ’?,t(\l\fglfexaqirl e]ﬁye?,nly efe]:abl NS n%fl of Wexa 546 nm (h)

ee rmn er preferre

phycoefybtadi (PB)} (i5 gictn ifloresécht Pebteih (SﬁPQ (A talerh Slyp st QOPMQJS) and
y adm_ ni stering at |east 100 preferably 200
(k) ﬂ@weelﬁgS%blowmateu(ﬁﬁ{fﬁbé@ﬁw@wC eiodimgers aiid f&mrwaﬁnce dye
is AleRE%4% 'nﬂg BISAM dﬁl‘@tﬁﬁ atl QP coflt%xtaoif tiE HH@e‘hﬂBﬁ ??Ib%[lﬁ%gf a compound,
enbodi nent sai d i mmunogeni ¢ conposition co an
preferalely Wi aaitd, anpgetf of aiddrystFer eftugpeicat olomrni@he dmtemmnﬂiee&oé, with said

dj t 00105 I furt : .
AuoregighiH He PG AB b VA PBSOP e dbtr SRR Py direct ibling

said cORbbYRAL E&[Bhng said fluorescence dye to said compound, wherein said coupling

may be effected via a covalent as well as a non-covalent bound. Alternatively, labeling of a
compound, preferably of said antigen of interest or fragment or antigenic determinant thereof,
with said fluorescence dye is performed indirectly by binding to said compound a second
compound, preferably an antibody, wherein said second compound comprises said

fluorescence dye.



a source selected from (a) blood; (b) secondary
| ynphoi d organs, preferably spleen or lynph node; (c)

PL0w doowe/ossaos ow, and (d) tlssue”corrprl si ng menor yPEI/ERINH061570
Most preferably said source is blood. In a further

ferred i d latien of jsol ted
0011 PEfR §he GReFRRT P afPibROHE, of dples} P flefiftal g antigoni
deternbih@QdhdresroR kel sad teMLP, pRIBMEbI) . to [ZOVLOGF a|KNA bacteriophage, most
preferred enbodi nent, said animal is a mamal or a

preferbbly do 2 LR of pasternonkaze Rbeii riprein sd @ntigAnned] infegest or fragment or
I t
antlgerﬁrlgu(gegé;rﬁ?%%nﬁ ?ra‘%%dl}tqs %b%%ﬂ (\g@ %hﬁﬂ(ﬂes‘&%ﬂce((ﬁ)\?eﬂy;mﬁmg(ﬁ) anti-VLP

antibogly ed eqid A0 Miwddinsaitl, ansiav P ammlmily ib $abaledamintakaid fluorescence dye,
preferably a rat € Qr
Wherem BYe zerr R saieh et F{éﬁ’t angﬁaoeiy dh .difﬁ‘ftfyn?%bawaﬁm% rﬂélggf‘écwe dye or

blOtlng% HVR{n - 118 cd%@ﬁa%!%ﬁ'y a human. [00107] The

iciency of the screening for and cloning of antigen
[00112]pkciohé¢ qara‘iatredbcmim‘t@shman faed sihgginf o€ antetopt ioncirapmsmd dyyantigenic
enri i ng..anti S ic.B eIIs
deterr G AR 2SS 1 st piatiaRiSup % Wb af B0 Dptedonhage, mos
prefer@dID 10 aPVILRIF BRctfiofRage JostabWheRlL&did Bsti EnCstl ihierdsP br fragrnent or
their capability of sgqem fical I bi ndi ng said antige
antigepfc dateravieant tl@ﬁr@ofglé neeidd yitk r$em1n uarescheccadye, byrhinsleng an antlbody
d11recterE1E %games?] 5221[1 ea(I:1IP1 en 0 %?er%ﬁq :0r Icfgt Tl a,[c 8r alﬁ}genlc dgteﬁglbna]nt %hereof to said

antlgeﬁfoﬂ ﬁ@éraiteﬁir ﬁragﬁlbhts oMahhgdrie da&hhgﬁﬁt eHeréoT! eviREdin shidl antibody
preferred enbodi nent said selecting fromsaid

dlfe“%’o%ﬂﬁl%t sadhagfeen o6 nderes OB fragmest ¢f anfipeipe pefeapings thgreed is labeled
|

wit LSRR AP SRR by 0L BB g ntien o

interedt ol dra@gatenoor antfgeagiendrmanaanthegeiiic daedtBr lab¢ladby said fluorescence

t_her eof d (b) select] B cells specifically
dye oty Wﬁ@pté“éﬂgﬂl ’é\*&rfiﬁéﬂceo]@t’a%‘ﬂ -erest or fragnent or
[001 lﬂnfﬂtﬂ@abﬁm %ffgrcgﬁtzﬁﬁ‘ td}qﬁlﬁﬁﬁm%lbgﬁ)lﬁp@]mteﬁ@é‘de 64i& Qub- gopulatlon of

for selecting fromsaid popul ation of isol
B celleagJ lb@ldas thelpppulitatafeadakllBo Celctiicahebintiag ksalridmngemcbf interest,
n- cover carrie FACS

be fu ege%i“&eéis a'nac?@gtt i“%{s%}fﬁﬁ/ e*g%liﬁéeAép“\‘zﬁﬁ g‘ﬂf fhose s 1B colls

expredsﬁfgo iRefuabgdbingiseki R¥onief effeRtich THUisitenHEd. ORGernatively, certain
nbodi nent _sai d sel ecting from said popul ati on of

undesir@cb tece dTE3 wells predomimppolyudardseing ﬁnd$I@I tysesc ofpnimgiagglobulins
may bt hs xcls tdch SA(?(L%O a?%r Vl?azi‘ﬂl N2 ?ﬁcrhl a5 fol ?m?)?e %I ﬁ[? opgi?urn iodide)

eres r or an eni C nm na

oder VhEA&BOﬁ Ahbl)o-aaﬁfo@@tchf)gnﬁgu bl pa@pliécattb oga:l@t fosolifal edllB Further
s with said carrier and allowing said B cells to
addltlmaHa OF@lt@@a@Vf‘érarqel dheathijoy aﬁaptemamair@ﬁ sg¢h asnf@r@@mpéﬁr YO-PRO-

1 or ALh8d%Nha %%g]%ﬁggg@ LGt Pl?ttc?e %{bﬁl}t&tﬁecr gof; and (c)

renovi ng cel pre erably said
[00114JaFuritlesrmoritr ik sidgandagebuy tohmclune efd eaid bbly:ctmgnﬁomt ssidopopulation of

. beads, wherein still _further preferabl ai d beads are
lsolatﬁs‘alga?ﬁ%ﬁép ®opgaiin of %on §P Noitye ¢ Ffé%eﬁoa gwa@a?%ﬂf a B-cell
spemfﬁarh%kéleb?&érhﬁlg f&r@m%fﬁz@@pul ation of isolated B

s a sub-population of B cells conprises is

[001 lﬁlelnf ofurdr Gybrhasntsork setfgtmg\/ﬁfenesam poredaioatsif ysodaediB cells a sub-
populazt oé'[ oEi) Eﬁglgf A %rlg?asl T%e B%B W@glgg gz!ﬁ t]pg]g()julatlon ofl SolGted B cells
with said antigen of interest or a fragment or antigenic determinant thereof; (b) selecting B
cells specifically binding said antigen of interest or fragment or antigenic determinant thereof;

and (c) selecting said B cells for at least one additional parameter, wherein preferably said



steps of: (a) contacting said population of isolated B
cells wwth said antigen of interest or fragnent or
Pl0wa@ptosgsyThT det er mi nant t heredf; wherein said apti/geonés1s7o
interest or fragment or antigenic determ nant thereof
e b R8sl AOAERATBREG O at P SRR M
sclect@ framt pre®Rte oie BesdM dpadific trhek QO hrditalfiHCD BP6E BOZD, and vitality of
) 400110 In a further preferred enbodi nent said
said B pqlisi axdéeindl agyreative sdecsieondar f paremetes sglesied femishrstangeof 1gM

) ‘ , | . ' ,
antlbo?%)s,( e(s)ggc:en.qgfégﬁ é@ﬁg(g?s? {pggegg/ﬁééﬁ ?%:51 c%@‘@ E?tﬁ%:?%,raa%]?resence of
apoptdsgh médkersa Fl uor Dyes, preferably Al exa 647 nmor Al exa

001155 BT ko SBE Eabk prBh Sm n TS e s i
intendbl YR GRGE gad'séleetk}%ﬂaﬁ@%ﬁpggﬁgag& of is/g\l | Red/BIYII Pk %‘tﬂé?&lﬁﬁaﬁon of

enbodi nent sai d fluoresce eis exa 647 nm
B cell\fiexer Sd@pnsas thaistepef sdedtmgtfootlassheviiched Bt ¢etls, prafeedbin fpr IgM-

d bl f id t f int t
andoQfer PG EnE Yops. 2t ety Strdefl-waf R RERuBE B G,
[00113RIa bl QISGEREMEMNE sdi® sOBETHRY MRH s FpYilatBh REKMHAGIB cells a

in the art, referabfy by direct |abeling said

sub-pepwinsionred Bogellscopinrises Biaisteps olidrsvdintiagdyid nopuksipy of isolated B
cells ngoﬁ\l,ngﬁo@ %{qti%e\é\lh ?ifre il‘[elte?egs %{é %ﬁ%ﬁ%@t{)&\;&%&l%ﬁ{% ggtﬁ%{nfngﬁ:tt t%gre\olf, Jirein said

antigeAl dfeimakitvet Yiaghahebt ngtigénia deetmand th@est 8r abbidokith a first
said antigen of interest or fragnent or antigenic
fluorcgrenes Ay ariterein drefprablynpaich flyaregcance dye dv dlze @y/enmsAlexa 488 or

rfor LR y Idi [ u - .
e T Y
and/osatiolpl) aoitpdicaowicaeiprshciemtisigiviaid/ocanesipEnaaibodics are labeled with

N A S DA K T -

dye b8 BR¥redcin&oPh edat etV ihictP i €T abhy bR heVWavOEndh of the
RNA bact eri ophage, nost preferably to a VLP of

fluorchoteemvipd dyesa(th 6tsa fluntvscaica dgeii ahdan} sqperatiof B n¢lbrlEsind to said

. or fra nt. or antigeni c determ t thereof is . .
antigelig S AR firetag Bl ie SR Aotk By i to said anti-leM
and/oi¥tt bowikdroaaid DO D Mtibadids M-PACSRE@IgN said anti-VLP

anti body is |abeled with said fluorescence dye,
[0011§hEerethe ciiicedngy abthg ssbioquerisFreviPe aracedsatiis vieyy alvieaiegeagpus though
I le .5aj,d. f| worescence. dye ,of. - - -
not atsB R iAol M G PRE Snf e Rispln = gpttogy quyits surfuce
compriyee absi o@e e efe Dok 08N bn§ Ringl@wnitibaan sgcids v BEremit proficrably each
fragnment or antigenic determ nant thereof is_ coupled .
cell cqmapraseyjapdiffgicat antiody speries. b igfscenarRAs ggesally siferagsbto as “one

antiboazggr &qleffoﬁﬁ%bl y to a VLP of bacteriophage Qeta,
rein sald antigen of interest or fragment or

[00119nAI gren aatilebely epam sedinfortnhe caotbei &hicabdl fod axpiples diydusing a viral
f|l uorescenc e by binding an .ant.j body directed :

expresglgag! lﬁg%t'.ys%rieger%ﬁy !aa é],p%yqul pieasen H:;raf}f, gﬁ%ﬁtcﬁgﬁsmg a low ratio of

expre Rl GLMIrE paeliBhtE RRRLKIDSE S et SahSmARLiAD8A1O hen introducing
Interest or fragnment or" antigenic determ nant fhereof,

said emas@nrﬂi‘tgajydntamaidb‘bdypopulation of said cells. Thus, in a preferred embodiment

said expression library is a viral expression library, preferably an alphaviral expression

library, most preferably an alphaviral expression library derived from Sindbis virus, and said

introducing said expression library into a first population of ecukaryotic, preferably

mammalian cells is performed by infecting said eukaryotic, preferably mammalian cell with



di rected agai nst said antigen of interest or fragnent
or antigenic determnant thereof is |abeled with said
Plywo bwswseence dye, wherein pHeferably said ant PODER2007/061570
di rected agai nst said antigen of interest or fragnent
said \%ral ae@c%) I(fg?‘l{)]horbg%tg’:hm Qr%lglt OF[EL a(i)c{ a rp%gdfra{lteeg&)lr%srﬂlﬁ%bﬁbrary, wherein
furthef b%@ﬁl@e@ﬁ?@lﬂf@&ﬁigeﬂ pe&@r@ﬂa&@]at bfrnhl'ﬂ@h@lbo Bf Mgfe@fondof at most 10,
certain tﬁ pe of inmunoglobulin is intended, said
preferally apBlost htmeis Rseferbiedt mosi\2, ape snasbarefarably apatest §.4yIn a very
f I ing said antigen of
mﬁ&ﬁ%ﬁ%ﬁ%ﬁlﬁgtsag ]¥ﬁ@%%§gﬁﬁ%%%? %pqaddltlonal mar ker s
[00120hAktbrnatieclgpeond antiboaly gnask fornmescanfbebrahedvkd by transfection of a

pressi ng. | obul.i the cl onr ng of which is )
plasmrﬁle@ﬁlaefe sa {%;W ey Relpratly magipalipn e r,r%laer?%g%trarsf@twn rate
is mainBlided aozraeﬁgm&%n ngycoe[mgeéﬁﬁglg gew%g?lrrs%ﬂdtwe@ iOfot expressed in

I munog [ins y be excl ude tiona
said cellst ahust, )l atr&rrt&er smbodmeassaid mtrodnang bad e@ref(sp]‘ml[dlrdnyumeferably a

plasmlagglgqrﬁrarzj m? a g éﬁt 88? [??tgﬂn %ugﬁrygﬁ%: :pggfn{aﬁ y? %%n%ligf cells is performed
by tran9RbtALRA! YeIRN witht Qi %‘kbl\é@ﬂld/n v‘é@ﬂoir afehbgy vaRp B&l@sé@ressmn
mar kers, such as, for exanple, 1 or Annexin

plasmiflsy whercapfici ration @e@metl tb@ mu@ealthf) salé SEPIEEtioTE VeePlss preferably of

Further ad an 8ous 10
said e{é’pres 1011 lasrpldl%,g r}rgr) t(l)lﬁ]nélg}bgr (f_) '%ad 0t1 G Drd 81@?51 %algrnalhan cells is

chosc€ & ireS;uB 115 UpproQipidtély ioad cepreise lvcho@ pmf&hblly\/cﬁlesﬁbﬁ@ilb@ Plasmid,
for the presence of a B-cell specific_ marker,
per cplpasyQicairgieradty mgméharezslé W[h@tm gyrefierpbly fthe tthapfection rate is

malnteﬁn@qo JT@QE } ﬁ)é §§-It ‘{)po p @%19 r@f&%ﬁ@é Hsgfgor%%fgcpressed in said

cukarydie cstleps of : (a) contactlng sald populatlon of

i sol ate svvlthsadanrg f ere
(00124}, ‘glgﬁém %ng?l‘%@@%‘iﬁaéd e a%}Pgn é‘ﬂg ¢ ésr%f‘é OnnE%;?Y%rACaS sorting. In
a pref&%c@&ﬁﬁdﬂﬂrnglt%gidl iSo18RCH ff dafld Yol g’l’rgésntﬁe %héjoia@é sﬂﬁ’rﬂn?gald first
Interest or fr agrrent or anti genl det er m hant thereo
popula o @ﬁ)eul;aiye‘cct i pgfeaily Bamelalign fagtls anth east aohgen of interest or
naI par anet er,. wherein ref S sel ect
fragmetgr 1@61&19 e&eggllma ﬁéheéea)g" :hgrﬁ: ﬁ_g%/nep? lnger(af,t) hragment or
antigcRRS tiétbﬁﬁﬁn&ﬁ' BetcbPns flgeld ﬁ@tham&&esﬁﬁlc%(?&y%d 4nldOofp) segaratmg an
presence of a B-cell specific marker, pref erably CD

individyral Bx2I0 spemidicallyt brnrdtn)g sfidsaitizeR eblintsresanel dragpnicny og antigenic
determﬁgn% flergofs Ey %C%W It"gé st%r a’FEet Esre o%esa < e?e%tlgﬁ 9ag as a component

presence o 5 Boa Epresence %o
of sai@nintibodl @Bplapedsanie sfoa@ebf sﬁ&aﬁkaﬁaﬁ&q&sﬁerwh}d mammalian cells

presence of apoPt osi s markers 001161?0’ pi cal | and )
aﬂowaor%ff@rﬂa?él yelect r%l c ol ﬁ@)f@%m%ﬂ%&r@@ e rrrgsalbfantl % giyus, in a
prefer%ggéﬁbdcﬁme t qﬁ b dﬁﬁétlﬂ rﬁﬁlll&ts h@[@éti gta%r m%ﬁiggreferably

ation o P'sPa s popu
said detetticn fagrig Hey, and) s iisdstirtghe sicepdofidmécet t(bmgrlsfes rthe steps of: (a)
Iasiésvvltcthcells refeé@Fgql for I or
stainit)gy pyi ’dgtI?O\Pé‘ agop ) ikapygle. e étﬂlaﬁ“@ s WHf a compound

spemﬂcgﬁ%l rlﬁ&ﬁﬁ ¥& sBidC&ltb&ionl @91 dAbreld s@ld pd'o%{ﬂ%ruﬁﬁqs labeled with a first
nbodi men said selecting fromsaid popul ati on of

ﬂuoremotead@ (B stwhing saidsfirst mulﬂtlanrozf ulfry®@ic prdferablyrmpamgekan cells
with etag(gl {1%%8 %P fmtel(eai) gltgfan%}l oF an gemcp %gt%lrrfantnlagtn thoegreof wherein said
antigen of interest or fragment or antigenic determinant thereof is labeled with a second
fluorescence dye, wherein said second fluorescence dye emits fluorescence at a wavelength

which is different from the wavelength of the fluorescence emitted by said first fluorescence



cells with said antigen of interest or fragnent or
antigeni c determ nant thereof, wherein said antigen of

P10y otossssbs or fragment or antdgenic det er ni nant PChEPBOT/H61570
is |abeled with a first fluorescence dye, wherein

dye; B e(I? a0l é’nnfgaéif { lVlglA% eﬁnscp(%B %el(l%%m ne%]xgalg hdéte??[?)rll Sta% ]and said
antlgeﬁfil)lf thtpepUbiefrid@fer®br itlcaicidtcBmaRhi tetof, byamdans bQ%CS sorting.
d/or anti-I1gD antibodi es, wherein sai d anti-lg

[0012%an1/ ifurther ieobgdymant sHe deratingean Hidavider wel ﬁp%lﬁ@é]drhlndlng said

antlgeﬁra)gL iAercdt top 'ﬁtr gmegtu@r BT 815‘1‘8 %e{%)ﬁ% aﬂ@ﬁl %o@ e(ﬁoff]&'CS sorting
and/ or said Iuo escence e en1ts Iuorescence

comprades aharareplofrfgtthervdelcching saidi (feﬂlez[telﬂist fone radtline nulayah@ogt, wherein
of the fluorescen tted by said first fluorescence

prefergRly saidriy legsy ong a%&m%? @a@%ﬁ‘é@n 1§, SB‘SEFﬁ%l ffogn &l 2 paghive gslsction for

el n
Vlt&llt? og rsglgfegegic%r tﬁ% tpiréé o@&du néed&: % ﬁétg?t h&/&egnd%r%é;é%ﬂge selection for a
parambeusdedted faind pantrice log Engmmlbodibss)r@ynd‘eA(ng@mlbo@es presence of

0118] For the effigcien bsequent .screeni.n
cell g et qang PersReF ASRSRE B QTGN oSBTl include
negati®S S8RticAl for HRABInEAE oAk lor @XRHE EHS TR BH:, dindBdiRY MGigdils). It is
anti body on its surface coggilses about one,

withinpthef skilh joif yhfé%dtﬁfm yo andudes indgisiscdantigndy), Qrﬁ&ralely in an unlabelled

rerera eac rISGS
forrnamP %8 dscpegnelgl oergely PEP Icorngectee ncgr v S Pressné% an E}Iﬁ’%ody binding said

un&mﬁ&fﬁﬁ@ﬁﬂ@)o as "one anti body per cell fornat [00119]
one antlbogé per cel|l format can be achleved for

[0012%1xhw|f%rth%;pr frig) cmbptinagnt sxidrmetbpd Aurthasregmpriscs the steps of: (a)
cultlva[cﬂ1 &f &nakt %n?g%\,@fe%%y %}Eéfalxe/x p@r §654i@ ﬂldl%gﬁﬁ réits f0ehel n}%resence of a

0SI ng ression vectors per nu
second)bopllktamy@ﬁ ¢ukaryptief gefbdbly meammdliaarcetel (by vendyary the capability of

trod lib t irst . . :
BT e G e
antigeR "OOHERAL of SrhnRXP ro@saﬁitggmk' PG ndn® (Rerkdf, qh a further preferred

expression |ibrary, preféerably an al phaviral
embodrenesad orrifyibg apylprlmssthe prterserfalid)ystaning] phdseqoad population of

expressi i brar |ve from.Si ndpis virus, and .
cukar g R R by e s CGI1S P el B B tfpor gt g antigenic
deternPia il tﬁéﬂe@ﬂ vﬂ{eréiﬁ l@afdyéﬁtigen o i RSB R YrdpRiBR bk aRtigRid 8eterminant

i s perforned X infecting said eukaryotlc preferably

therGOiﬁsalmiﬁirenl@nwﬁblal Wr@fh‘sacreddm rad (b)(@ﬁrt@@mgmlls ispecafigally binding said
antlgegroﬂn%r%sql &r %rnen %r ?ntlrgaﬁ de eﬁ'[% t@ere?? Ib %Aé?a afl%r o d

wherein fur said 'S per

[0012&) Ii2a I’ﬁifthdarpbﬂeﬁdrie&l éiﬁbd(fhﬁl@l@tt b fﬁﬁt @puﬂﬁﬂ@h dioeukaryotlc preferably
preferably at nost nor e preferably at nost and
mam%@tl GsHaRadQp| gﬁeﬁara%s%pdosal spepng m@atlﬁpe@fewl@ayotw preferably

GRS BBl el A Ldkolof Qioth ot B pr 21 cols
preferatdn ASRC@ N @@dl(b)(b)Nanef%cmllQ Rndic)dHPK298T dells, lpre&"erybly ATCC
No. @%ﬁ?& eﬁﬁ a %Eflsfg@é e o PQH}G@ mﬁgﬁn{fﬁﬁnéﬁ%ﬂ% Af gkaryotic,

preferh®Y Ghalihafifh CEAD %@&t Iﬁ@&eﬁbgﬁmdsam 3&hd pLBRoA DFNQkaryotic,
expressed in said cell's. Thus, in a further enbodi nent

prefergledy dmamtnabeau cichgy cgmpdS@xplr psgeroblyl cdnsatsy of 3K e2 lalotNs, avherein
lasmid |ibrar into a first ul ati on of . ) )

furheB g ToBy: 170 Skkatalh ARt i it DR €M eSion, fpmpaherein sl

further preferably said alphaviral expression library is derived from Sindbis virus.

[00125] The method of the invention is by no means limited to the nature of the antigen of

interest. Therefore said antigen of interest used in the method of the invention may be any



by transfecting said cells with said expression
vectors, preferably with sajd expression plasmds,
Pl0wub@sos193 he ration bet weer ¥e nunber of sai dPCT/EP2007/061570
expression vectors, preferably of said expression
BRIy PR AATRE L, B, BRI B g o merstis
recom@ﬁﬁﬁ@%ﬂt@h@r)ﬁ Hite& @E@&&l ﬁﬂaﬁ/cﬁﬁércﬁ'mbd@[rﬁérﬂrﬁl@'alﬁtlgﬁﬁor antigenic
expression plasmd, per eukaryoti preferably
deternypgfiiad isalytaderom aBrdi Sﬁurﬁﬁeﬁré%gat@riyntlﬁ‘élwf ﬂ}‘i@‘ﬁ@@tﬁ%ﬁl the present
t f
1nvent'icﬁl 8a n b dggﬁll'ﬂgéss%eg %\?wg?%og?nlmngl é g}[e%ge(p%né%@ouﬁ])[e%lnt% @Ef’é N9 fused to
VLPs ellslklg rry@imlﬁmﬁelﬂ)NA[ t0chn2dues | Examﬁlamyt frecederdsattseribig gl dtachment

i.solating of said cell is ne FACS sorti
of antjigeng tprefler!kearastitlet @FFeH’cSC é‘? ] %899%%%@ \5(0&1@298 and in

WOOZ?@.‘%@'OB SRS disbp srﬁreE BfwRich aﬁ@ﬁer@\&l@ﬁ {HCH o%é(pb;f ferférEnce in 1ts entirety.
popul ation of eukaryotic, preferab ian cel

[00126} trh asprictrizdt ¢rgeodiment saiéransigewroff m@;e&nﬂs slectdt frgmn the group

consisift Ry haliretT (Gt el P et Q) wfechra rilogen; and

(c) haptdRel ed with a fluorescence dye; and (b) separating an
i ndi vi dual cell specifically binding said antigen of
[00127]nineat élg‘ther @refﬁm@gmmdlmentamd gtigco ocfetl@rem tat allergen, preferably
use of .s

an alle&%?n o ’teﬁibf%Z an%esgrgg% 8%65?1&% O(I‘af]g lleg ﬁ{%eg,o%refera%ly Bet v I (birch

pollenddll%ﬁgeﬁ)’ gH) st dest auedgas eroferabdl Deepl K 8B idast mite allergen); (c) cat
ably manmalian cells allows to further sel ect
allerg@mwefé@lb sF%leblr ddlperyveneam phosphelipasgidy (8hSdaeli Iﬁowwhlte faced
r y further
honw‘ﬂﬁ8?“%% ggégﬁﬁgfﬁ%ﬁﬁggggﬁaﬁer %h%?e g ?y said
[00128i]GIrEa:ﬁthhnr pm@rﬂeﬂ chihodmmeht Sad dnmgml cétuntn@sm asallf-dntlgen preferably

i ndi vi dual |1 npri ses the steps. of stain
a sclf-agfigeny ¢ f‘s%edpﬁ | it EBprosonsiag ;9&@2: IL-6r Q%>e$rawl9cyte macrophages
Ch faga [ .
colony e R B P MR e (APAS LEB ML RBRALS: (o) 1L
23; (h) glvmbedeapsih factdri (’E‘ﬁF)f dlplor; ds)c:@ncmoldy@Wa(dy)ofsm@;ilem rigetor kappaB

igand JRANKHD G P N o B aP g beta, preferably
al’nylofld %gﬁ%btptl@é (ARt lé@?”(ﬂ} l%ip%ﬁkﬁ@nbretf&%l?oi mﬁé‘ﬁ%%;ﬁhrbc (LT o), or
said antigen of intereSt or fragnment of antlgenlc
Lymphkﬁi‘blemn'ﬁnéll:if [B)he(béod‘ascuiaﬂ abddthcdiaM groweh SecondVEGF) and vascular
| uor escence dye, n d second fl uorescence dye
endothfial GO CrpieT YEEIFV\%LZ'W HOWMCh T3 © SPFflefrRank-L:
h by,
M- CSFrﬁg‘Axfg?os’tt@Es;fﬁglgr'@g);%%n hh Eb‘t@h‘ﬁsgaﬁsepar @Gidﬂ Y)IL 13; (aa)
IL-17] chdbi) \lLeﬁga(lcc)thddykmam(ﬁd): Rleklytubl (el hHRIAI (dff)oréHBH |(gg) GIH; (hh)

cr 39,50 57 B Pk Ty R B SEorR: nd (o

fragm&rﬁg bt to &%}%glchbﬁn Be bkt 1B %[101% MQh@IS PicalSéfdnses.
ara an individual cell specifically binding

[0012%]a g amﬁlplgl@mfe@feduembgd@@qnt S@d aﬂtrlg@lrrefnnte@ﬁt aattigenangigen, wherein
nant t.her eof FACS. ortl

prefergbqt e: : S%rnmi %ntl%e{l IS sel Pﬁ%(/iu F(%rﬁere %rg}l% g?rllshsgmg z%f 0@2: Nlle]lan_% (b) HER2

/ErbB eqsﬁeaarwn@@l)fjl(&)l @Dal(naabaaabma) (WhEGELR (malegr@haglhafolastoma) (e)
aid at | east one additional paraneter is selected

CEA fmecsw]llem thyroih sincene (13 LIt lekeméar) (@) thamapymejpnagag grotein gpl00;
(h) ty1%§ hasc 511(1: gﬁ?sﬁ{a@é ¢4 d r%t@mg,ef)r%‘[}etrﬁ‘tﬁy TRAST R0 OO 2,( i b NAR7-A nt

neg a ection
protein; (J) MAGE 3 protein; and (k) NY-ESO-1.




paranmeter selected from presence of 1gM antibodies;
presence of 1gD anti bodi es resence of cell death
PLOw oreoore53595 and presence of ap}jg*f osi s markers. NeQEEP2067/061570
selectlon may al so include negative selection for the
[0013@] g{ pr% etrreg fond {,hhrnen‘l‘f)%%é glr%tige:nl e%eﬁttejig gu(r:f t%ht;%% Otf a pathogen,
whereimedﬂ&%lyrydﬁspatﬁ@lg@nisl @eR{cd) frorrtaé %rcam Yorisf3tiA® of: (a) hepatitis B
abel led format, in the screen in order to

virus; bt dlgprratd Vaishi &) BN Y éds)usgtlaﬁ Cavitush Gyrotsv e {§ radiogvirus; (g)
d

eSS KNIl ARSERL st R 60 SHGR s 0

RSV; (m) Toubplasmet i(ngPRsmbeiast fatuigaruipt 6f)etladmadienactley (Drasmodium
| d|V|duaI cells in the presence of a second

Hmbﬁﬁ% ) agpddukaryotic, preferably manmalian cells:
[omsi]bin yﬁHhEy¢1e&rﬁeB ecnﬁ)%ﬁﬁ&?énlt gatlar afft eaadfqma%gﬁg Gl BARYR A Phthogen,
eukar yot i preferab Fian cel

whereap@mfémblal $ayd kinhgémgf sntﬁ@siarst s@mﬁecbffronnttlm gsiup amsisting of: (a)

hepatipiy, BRER RSt SR Thoniirehes SamMAPPRI T i usme A virus

HA prohtén.St eps of (a) staining sald second populatlon of
eukaryotic, preferably mammalian cells with said
[00132nkni gé‘w@ﬁ nrfrft:mctasmbwmeﬁt aegdr@ntlg@r ofamtqrgsém e hapten preferably a

hapten setl ted nﬁtth grog% FoﬁSés\lf]i?ler glh{l.]pé[?sl‘ﬁs]l o aﬁa? top%:r e@? rnorg fin€ el’lvatlves

preferh‘tﬁ? Gﬁe&dte‘dﬂ frbmaccfdeﬁié[ eatQiiteheyR, meghiul) af@toptirn@) stimulants,
cells speC|f|caIIy bi ndi ng said antigen of interest,
prefer@hlywlﬁ@ Frompmplistarpias cocae.dYIRMAKmetisnedioxyBgthmplstamine),
r re e

methaﬁ%ﬂgt)é%n?eét hl%%%%dgtr? a Heh g{rn)l/egt | h%.ﬁlﬂ}ll?({%&? %?é}%rably LSD,
mescalfiaanpdiloaybin.ehdds canﬂbmmdsphefaevaplpyefaﬁdd eﬁﬁ;lodlnmnt ead antigen of
. 0 ation.af eukaryotic referably manmmalian cells
lntere&@aﬁ#ﬁlrg@gowcqiwéfoép BRiFOLBRUTTSALYSS  cel | 5 sel ect od

from (a) BHK 2 1 cells, preferably ATCC No. CCL-10;

(b) Neuro-2a cells; and (c) HEK-293T cells, preferably
[0013NTSGd NodivigkRL-cell ﬂm&yiﬂgrsaai angtbpdyp p Eingarest darethion di msett to clone and

sai.d first ti n of eukar eferabl y : :
rechii i PR S R Shhs “nBbie s Fefbhseh said antibody

dlspla?&péﬂ Siid edl @dﬁn§ﬁ%&6ﬁ§%¢ﬂéral]@ﬂ&6%ﬂﬁ ke dFRI¥E@FdraRaGfle! Weitkamp et
conpri ses orhgke erably consists of BHK 2 1 cells,

- 2RBedeilmnfunot tlpr?e7r5er236+2,37i; alindpexgiples i t&npmsmeartq/ oxpress said
n.al phavj raI S rary rein s
an“bO?luerstlﬁearnypr% AP YRR i Ao MBI R otingeg  Hdson

(2005) SN a‘flﬁé IBi&dclfnbm@ySB(E)b;IIﬁefWabLySas 1EG0M35] prdfeeabieishaty <hf1rnan IgG.
vention i s by nmeans limted to the nature_ of
[00131‘lh@n@nmqsgléﬂltbf0ﬁ lﬁ’f@r“é%lg rePRBbERBY @ngla@ca%ﬁpﬁ:cgﬁwﬂdf binding said

antlgehrbtfqﬁt%?btst féstsdexkfbsg Qﬁd%‘ilﬁ %{( tﬁlik‘?oﬂ %ﬂ&t‘ e{ﬂ%?/ r%bg I[?umﬁcatlon

anti gen of nown or yet “unknown p Venanc
tag. F@tﬂxadipmaﬂte exphzesmmbf gﬁgle@hammhab@hés asand cr@sonthian bern described

in Ray o SBA0000nCR B Grnto G 1 ko kA f 51 Ceotiatiofd PEbrk Biosc.

Bioen&. 99(%5‘2@1 2SQUIER. inRERIdRN HRELERE HBENRs Thr hNhehBdtofUsi8lucing an
in the present invention can be synthesized or

antique cspmﬁcraélmbwdleg phestgdh @fnmtarcﬂn phiddne¢tbod/cwpriging thessieps of: (a)

1solatlBg 8 glglg ﬁ%qggss r ec %5‘ ?%tgrcii té)c chnl &%ecf'e'scn":g(eﬁ%loger; )(b) obtaining
RNA from said isolated cell (c) synthesizing cDNA encoding said antibody from said RNA;

(d) cloning said cDNA into an expression vector; (¢) generating a fusion construct encoding a

fusion product comprising said antibody and said purification tag; (f) expressing said fusion



of antigens to virus-like particles are disclosed in
W00/ 32227, in WOOL/ 85208 and in W02/ 056905, the
Pl0wale@siossses es of which are hetewi th i ncor por at eBCHEP2007/061570
reference inits entirety [00126] In a preferred
produr?t 11 a AN C(gﬁglf,rlf? ing &glgﬂhm?n }JI‘O uthirb :\ rﬁ],rrth?eg%n% etr?ec(ji % ment said

antibod@ |cﬁm@ﬂ§dsgﬁ Meast| 6 VRIPrefaiBly garCVR Ghd arHCan aﬁkf a urification tag,
pat hogen; and (e) hapten. [00127] In a furth

Wherem ereeerraléw saidbdfdicas e SR dmar PyéHally spish b@é@t atrds sgigh LCVR, are
derlvealf{ro% gr?ensanf%roqfsgfdam{ilxm?lg il ﬁ 9ﬁpef?ﬁ%de&}ﬂ?c%utnre&rgaf(p@grlnthemmng of

consistin ergen, pref
said CBBITA (Vorhpr(das tllefstqpcdﬂsyﬁthaiikiﬁg grg)c; str(abded‘ni]lNA fﬁblﬁ"sald RNA wherein
preferab use dust

| ] ' :
prefer%)ly gﬁ@esmgle éféé}nd@gthﬁiff,Dg @glit,llles%;gpélpgbﬁlv) ﬁ8|1\t1(§]35 46 primer. In a
fuﬁhe%’@%fé&?erﬂioéﬁlﬁgﬂﬁeﬁ‘tosalld ﬁesﬁ%n 6€aid ¢ ﬁ@j(A ;Pﬁﬁfler cornprlses the step of

te-faced hornet venom allergen
amplifymgusaod ePNA froagsashsisglefstigadedt czDIGA) whe@i 2®Ierhlviy aaid amplifying

. urt her. ref rred odi | ti i t rest.

i perfodng Gip W iegBhe BT af SERDINOFY o dh 4 Eifayimers. 1

a stillf fugied ﬁ%f&fe‘élué?n&ﬁﬁlr%bﬁt datp p@fificdtdh th 18 Fe( Poeferably human Fe, and
granul ocyte nacrophagﬂ; col ony strnulatrng factor

where{nGvaBe) prefe@a)bly said paii jon (&) campriseper sitll fuethen pgefsrab@f gonsists of
SEQ llE}'N(jI' ?09 (Ig)a egye {%erre(dh%m‘tt)o 1m?nt2§1? o%ressglon Veg{ iS P(Ng%%asg-Sﬁ-Fc

or actilva

(SEQ b Q&DGH %Mfﬂlbther(piéfe@dl embodindcl) said Bxpréskingash s@ﬂnﬁﬁbh Mroduct is
receptor; n¥I0|d beta, preferably anyl oid beta
perforg}ggt mdgla(rmﬂhaa 2eilsy aljefqr?lﬁﬁ hit HJ@,K‘q%%"Jb cellse r%@pl%pdles comprising a

oot UL By 4T AP BB 60y s

used te ngothk apécaficigr afstahl afnalbbd))r for agid mhﬁgen( ofderds) of frg@mduk bt antigenic

detem%ﬂ%ﬂt%héf W Firtef?rDlg L i)@ffﬁ?g 0?1\5%;}& ot a3 ﬁcsnﬁfaéyu%mid antigen of
interedtYdr dnt 62 hndidenic3; det@:ﬁﬁ‘i)aarlrtl—fhei]e%f leHQ[)eu{ %alg tegt‘ﬁfg) is })referably

Bradykrnin; (dd)” Resistin; (ee)

performeﬁl;by(ﬁlﬁ)SACRIelst ffreficyabIiRbY EL}SA e@astuad]yra;s d@kd(ﬂoedi m Exireploﬁ
a; (11) Interferon g; (nmMmM EG--R and (nn) fragnments
of (a) to (m) which can be used to elicit

[00135"MLN GhRat6R! fuFRSPRRSRRs d QRURR of Hréducitigt R rantibody specifically
preferred enbodi nent said antigen of interest is a

binding appantigan o encresiter eqprresgmefsadaﬁﬂtlyoci}aasjan unmnn@gf@blgeln preferably

as a s&a%slgsﬁll@%tf? d; f%l%{%gtl?l% rlglgls C %%r}‘érra?f}) %‘5951 ga}at NFab%R Yhicken or
humar( ﬁﬁrﬁﬁﬁkﬁél@ﬁﬂmnﬁlbst freferdbGFash {utgl hug{aﬁﬁmnginbgbbaﬁﬁ @¥R)émbodiment

(e) CEA (nedullary thyrord cancer); (f)
of the( InyeiKiow; )2 H(e&}odhafmﬁr? H%‘P&r?@nﬁltﬁ’PéY épW@iﬂ”@@m@lﬁg an antigen of

YA ISHRL S ST A Bl S A BB ot

accordingtcethn ;maiet dés)rlbéd- eﬂiﬁ@e [ (b) GBt‘hBﬁlig RNAafrbtlf alibeell; (c) synthesizing

DNA TG é{rﬁﬂrﬁ?’ ) RBG PterBinpFRRey pPSEarepding VRs of said

antlbofél?fe 'bz safl @t @e? gEﬁ&mﬂ &'b%ééloﬁ ‘%Bﬁ'étﬁfci &gﬂsrfsmg( &ld DNA,
hepatitis Vi rus; i nfl'uenza A virus;

wherciepad Exiress@mviansigyct @e?nqodtngvat epst orfef YRod sami antl’ouéy e@gr):ssed by
Ni.| e vy

said cglﬁ],?(gﬁggﬂ(r%%s{n%bs\éi e;mres%go}r Wﬁtﬂ}\% LA gL Vrnr ’& é){'ef%rﬁrﬁ embodiment, said

method comprising the steps of: (a) isolating a cell expressing an antibody according to the
method described above; (b) obtaining RNA from said cell; (c) synthesizing cDNA form said
RNA; (d) amplifying from said cDNA a first DNA encoding a HCVR of said antibody



RSV; (m) Toxoplasma; (n) Plasnodium falciparum (0)

Pl asnmodi um oval e; (p) Plasnodi um nmal ariae; and (Qq)
Ploywahdoansstdba. [00131] In a further preferred enbedi/ERW07/061570
said antigen of interest is an antigen of a pathogen

abl sai d antlﬁpn of |n erest |

f
expresgg(f ée n pr ,O tgﬁn tln(gua first §§51%n co ruczt (‘)OIIH)Iél ﬁrét DNA,

wherc $allB it eqireiont di‘)lnﬁlrucfc KB) encBling @Théévyochéln{ iﬂﬁmﬁ:ﬁog%tmﬂlﬁlcﬁmprlsmg
and (b) influenza A virus HA(Eroteln [00132]

a heayy ehaie copstast apgien (BASS andntaids BiCd Bantf) g@ah@‘fmg ﬁ@@r gdd cDNA a
second ?)T@Ahéglgécgﬁ aPié‘vﬁ gﬁ lséﬁ?iaﬁlgﬁgcﬁf g)(]gr%s%& tbgfd & %%) &? generating a
seconclhBKprslItm d@rstmat tongeisingy efié sedoiny BNAeWhed:nf saithsecond expression
codei ne, .fen | , . heroin, rphi um and opi um,_ (c) .
constragt; ygReAking a ﬁﬂggffy @wgbwn%qgég@& @%S&%@ hdtghﬁl@ constant region
N@M@( t [
O e N e R AR R Aot bt agd said sccond
expressminl comstmogens, cqblr éh er fabthyr prSrredesolaldiment p8i HOEGRKisaid HCVR,

f d enbodi t d
said LERH GRTGFLERRGFe ey ARABBER of ni ot fne or of a
[00135’] Hpﬁ'fﬁﬁh&eﬁrbféﬁ%ﬂ\é%ibohgﬁétﬁ%hldsélﬁeésﬂﬂ' donde@dt, §8Y Ifirst expression

| ayi ng 'said antibody of interest can t hen be used
constrtl@t aeﬁldéﬂﬁéalairﬂ@ccpmi pacowionreanstruy aexpirdss crgetingodhedrophobic leader

seque%ce ar%f%re gglohhsg)g:cll(agg sg%lﬁa ;1} Iroopﬂgl?lﬁol(j:agerd egl?lérﬁey onst v%eferably a
humarn RydrBphcebid leé&@%eﬁ@d‘ncexla@ﬁﬁth%pﬂem di‘ﬁboﬂimetﬁ Q843 firdt expression
| mmunol . Meth., 275, 223-237) (§r|n0|ple it is

constrieids fLher cacashts %§§m§1&|h§aVé{rﬂhiabb]®i @ph0h10a1ﬁ9deve ﬁ@fweﬂ@ﬁ‘r Aq a further
o e f

prefer%d d%%ﬁd‘{“%glﬁ)t %tld ngc{ograe& r& éfé %?])g t§%§, §§§Fﬁ§% ehgc%g 11rnan light

chain a@dfogﬁobmolshdep r&fm&mbl yvha&uf whildyhurtiara fighg Ghaif (l@li&éﬂhoblc leader
€ possi |I|t produci ng recopbi na ant i bodi e

Seque%Cﬁelé.SF eetsﬂ? I[P l}?dgrﬁﬁp §%1ilst55t3‘%t‘?fg(éh B RERresan] Cgalp&lydmphoblc

leaderesé [BES aRRITH lﬁﬂﬁdntl%ﬁd@ﬁ cB&hﬁ'h?Hro%hQﬁH @éad&os%aﬁén%b ng a

flcatlon tag. For exa he “expr essi on of
[0013%]| hgal ﬁlrthhlapmfeami|etnbddm$enasaldmytﬁhesﬁmsg ofsaitheD N Aaremprises the step

of sy%ﬁ%%{%lg Ssingi% 1s$r§ﬁ%e%5q@&\TeAt OOl%]%%ﬁX' jv%)épeg? ggn%%rna%lly said single

strandB¥l QBMNA i93yBthedZedludd8)SEQJND Nay¥entak an ptikef. €Ok Gurther preferred
rovides for a nethod of producing an anti bod

y
embodipeti $di¢ aym;te&yzm@l of galérpl%mﬁu @étheroeomm@s &l stspiiod amphfymg said
tho | e SO
cDNAggrBFnegasllgng en %%nrgi g g)ﬁét gzzlretgem B&\t%gra sa?& % C}%In?g 1S performed

using testigbhateotidoyef SE@)ID(NJ@ abnhd GERND Nloam mrdnels ol at ed
synt hesi zi ng, .cDNA encodi ng. said anti

Il
[0013§lfbhﬁsf§ﬁiiemm feryed) el@b@fhmﬁgt gaifl HEBRALS #thymas heRR preferably a
humar?iﬁl@cgé §é19d%e f6H%he 5%&135) &%&@ﬁ%bf’ o P! @ RQISHEER! - (b) human

encodi ng a US on uct conprisi'ng sal ant i bOd
gammaal HEUR] {¢)chirhan ghagia QfBIC@Rpraﬁds(dmgluﬁmndheavy chaln Fd regions,

f ysi onpro in a_ cel and pur saj si.on
preferﬁizsgaﬁg o e rereprodtsbbdiontt S §CCR W human
LCCRg n'f)trdéfgﬁg £ A0RLHL IRCR 68 D @hevgilouﬁ rehgiaRl or: éEa)LIQM&n kappa

R, and a purification tag, wherein preferably
LCCRs andi (thumea dambdrel GER . ror e preferably said LCVR and

[00133]ainda lﬁ%%’r p%fgrred embodiment said amplifying of said first DNA is performed

with HCVR specific primers, wherein preferably said HCVR specific primers are SEQ ID
NO:102 and SEQ ID NO:103.



derived fromthe sanme of said individual cell. In a
preferred enbodi nent said nt hesi zing of said cDNA

Pl0w@ ooupossses t he step of synrﬁ%§|2|ng si ngl e st re@MER2007/061570
CcDNA fron1sa|d_RNA wher ei n preferably said single

[0014@]t {nﬁagfu%ﬁg I%“{f?t notdgnr?eztigtz eg agﬁplhrrfr'glg 9 al? sg‘coné?)l@g 1S performed

with BEURhgRt#icNgirdérsSahereGDPRfrbisy arfd TOMR bsRid pemstsefre sclected
of amplifying said cDNA fromsaid si gle st randed
Y

from leaprenLCMFe prsicHicoreness apdl {andhdlin d-QAlp specjiihprimersply & Birthgpreferred
e o al 3
emboc?@ Q% sg@ I%r@IVIQ @E&:{% {3‘1‘1 81% ﬁxf ?E,ﬁh QCN% F5het fgg pEiRetsD wherein
preferﬁﬁb@didﬂ‘b&]ipai&@‘dRpﬂpbd:lﬁb qainne:m ateag cbmbﬁmnop roéfaml admleyselected from
ein further preferably sai , ,
SEQ I&JNQ ?%é?lf .9énwvla§E&)1BrN§ by a dyithgr Hratl.efrﬁi Fmgpélfrwlaﬁiﬂgi LCVR
e R S L B0 AR AR s LR
specif(cSEerD aNCn Bé’l)nbmla‘nom of any hee sqjccEécéfmedSEQ‘dDdNﬁ)e?ﬁ tos%? @ith any

I g . of id fusion product is perforned in
Oneoﬁﬁﬁgiﬁﬁgﬂqggpfz&fpreferably i n HEK- 293T cel | s.
(00141t PAFHIRE pRMIRId ShttdlideRUaid 1.CARI98 HuffinGAPpPECCR and wherein
expressed an gurlfled usi ng standard procedures and

said Ié}‘éR p# ef kuradl FaprsedCVe. gt furither spéardd emnbgdigenisedidi LCCR 1s a
numa AT AL EEVR WL LS Bl gRTent. or

rgenic d&ter' s ternlnlng t he

(0014 Hﬂlplﬂlgc@)wlsﬁ‘rﬁﬂlﬁndgfob%ﬁhﬁ o@ﬁtprigﬁ@y at Beas@i ghdant iligen c@hin can be
i nterest or fragnent or antlgenlc det erm nant t hereof,

recomiigpidy pradiced by sTIDERSSING HioefbicAmIt yexprsstion rsatory MEthesmme cell,

AR PETHS Bh L LTRSER ok W A HESENREE L con

clonedvietdodingfe epdpmﬂ;snonrv@ctan Ens) inady cspedirhért ahidyexprossdhg gf said first
an antigen |nt8rest b ressing said anti body

eXpresgipn; %%t%%f@ |a8% Qf 54 sprqad bq8§03§038 BEPTARIISSY SEPREng said firs

expredsIIRURAGHRR Y fé&ﬁt of P ﬁl;st Qiﬁgﬁqm&t@%n@ efﬁ}gscsﬁlg dafif second expression

rabbit chicken or human i mmunogl obul i n,
constrpctea‘sqxaabjfw ssoml éxﬂr&syoﬁlmtmm wh@;rm@gslambﬁltst nxpr@s@n vector and said

ment of the inve od of producin
socon ERBTT0 A5 P ARt PP TSt RHG. G- Afc} QETH cmbodiment said
expredsiig€ beSdaid Faitd cXfRENRRA CcOMPBrucsiangd §M8aidt &RSn@féxptdlion construct
i solating a cell expressing an antibody according to

comprigee CRPICHOE shad dirstisatreapon eonsiyt sk sich sm‘gn@mprmsmn construct as
I
part o? ﬁ‘lle 1?18 eﬁ%regs?%nm ch(?trgecl 2 e%%\é%agl(g 0 sgﬁ%vec ord 19 %gBlS (SEQ

H)}Mamagbody expressed by said cell; (e) generatlng an
expressi on construct conprising said wherein, said
[0014%&€‘Pre§h§l BrPresivdt plispeqies BfsHt mefﬁfabIYeagma@nénthdtﬁs expression

casset'%g: g: ﬁﬂ&l’l&g%ﬁc agesd JlliCﬁsdo H spleéllfegé pg%?g%gﬁfe mans, and

expressi on construct
the coerevmeidinentcades aicquanethent cmlpmlﬁg ragrestheti&t gips alddwingad insert the

t 1 t d rdi
o SR LR 55, By TSRS wie i

expres%ﬁ‘)'n ccﬁﬁ{rhct ddrdp ri%ﬂ”tﬁbe&b I 901&% shigr s BN RN, o ()t expressmn
anpl 1 fying fron1sa| first DNA encoding a

cassettgf whaieth snd |fim$icb}ewp$les swetbqllssmcddmglshld HEeYRgend rmcﬁm@ly, said
IS IR O T AT R N—
compr@®RS @8 isAl nforb §aM¥rabhatdhsistdMO e R fbl&RiiPfb&i XN ID NO:117 to
120. In a further preferred embodiment said generating said second expression construct

comprises the step of cloning said second DNA into a second expression cassette, wherein



a heavy chain constant region (HCCR) and sai d HCVR;
(f) anplifying fromsaid cDNA a second DNA encodi ng a
Plowa @eRoss79sai d anti body exprebised by said cel | ; PETEP2007/061570
generating a second expression construct conprising
said segé]dq Segl‘t%s§1%n %seggelr&egr{]ﬁol alnlg(tjsaﬁﬁ ﬁ% ﬁigéisflg% ﬁblyr’l said LCCR
hydroSKUbY ic8ddiGe dnb@hindG/{?l&lréin FOoflisdr PéfefabBl QR §d@6@)§x1ﬁr8§hon cassette
said LCVR ?u reSS|n said first expressio
comprisshf Stk tmerA @r@faw 13’3@?(51{5% @fxp PRSP sckasirsh ﬁr%tSEQu 1R NO:121 or
1220 cell. In a further preferred enbodi ment said HCCR,
said HCVR, said LCCR and said LCVR are derived from
[00144jumBone EfBdBGent mid ahtibddyess qapehedrada ésrhosklemed fivai:da) single
expressi on construct, said flrs expr essi on

t t
chain pighaces RIS TR B ogiTd (Db () Fab feemmsat (@ Bab e frament: and (0)
wholcSHEBHIN DrércPBAr 9&%@% ﬁo}ng%@ﬁ rlg %egﬁgm e qgsf ﬁ\g’ilg%éi@preferably

speci €s specific oph equenc
said aygrtefdgnadphyman hmdwdy,rmcht ppHobbly d BHgdumsequebely. I n a
o0tS L S e G D5Phe e Sk 0y G oty s
first eiaf:ﬁ@ﬁs%&h ohiseitd BAHBIscE AYRBRED]Y Bordidtdbf BEQ A @118 %hnd wherein
nbodi nent sai d second expression construct is further

furtheen@&nabhg saidveerad elxp@h&ml@ hwsﬁtemnmmphmﬁ ferefesdde ﬁOHSlStS of SEQ ID
equenc [ ai dro i G
NO: l%gl eglae?ur?her re%e ({] en‘?b rngté’][ ggl anltlﬁ1 (t%hlé aaﬁa% fh rnen erené said first

seq ence ] g group onS|s

expresfon(vartoR USMPridea pp prdférgbly cohdith oNFHQAPNOLSS dndadsicin said second
sequence; and (b) human | anbda |ight chain ,idrophoblc

CXPIeYSAMEEIO8 BQIBYSS O pradaratily cppsigfs Pﬁﬁr% SEQIPNEF 71
[0014?]"'1310qI ﬁﬁ’[hte Sy%{‘l’%a néIH]?(?dlf?l%lﬂg Ii aciﬁibgdgqgl% %ﬁp? gﬁ‘l%nt wherein

he step of esl zI ng S|ng e stran
prefersiay daiRNAst ospecssion cpssefte maﬂnbmsaajrqarsfbm@lﬁc@isrsamfegﬁ@ DNANO:120

S Si z EQ NO. 35. as a primer. a
and V\flﬁrqﬂ?ﬁ e‘ﬁturtg?rep ¢ra ye%g%ffd» t SPUpL§iody ﬁ%%%%&ﬁ f?lﬁaﬂ%ﬂs Qp ppferably
consm@pglf\ SfEG TRENCE PP Th S£ Fudiie n}ﬂEﬁQe@fen%Hallﬂl&w B $alitbdy is a Fab

fromsaid single stra DNA, wherein
fragmpntetﬁlé rsaid| fyrssaipdesaiop | viettpr ngrnpssqsarmfmblyumnmgtstdfesEQ ID NO:85

ol i gonucl eoti des of SE nd SE
and saf SRR ST B SR e ok o res A PTog A PR TS DB FErD NO:110.
[00143RindartddidR dnfboRirheHTBRidHHFBodP ﬁsﬁéﬁfréﬂ%d’ a@aW@ ahldddy of the IgG
sel ected fromthe group consisting o ﬁ&h’ human ganma
class, profigaity o BEGhukehid, &ﬁ@rzg@wherem)prn@ gadmatibpdy is a human
antlbodg m()sté)r%d‘(aglé/ghﬁllﬂa %ﬁ‘v tl‘tc):haﬁl n Fd regions, pr ef erably

i 'on? er preferred enbodlnent

[00148]alnda b@%dd&nﬂod’dﬂﬁ&ﬂ sbﬁ@ﬁhb@dbefs&r I@kﬂ ly aied hueRn Iix%ﬁbly sald first
sel ected fromthe group. consistin

CXpressionFEasyey Ceﬁl}’rlﬁﬁ}rﬁirPrFfﬁFﬁ%bécq_I@@F? 0‘? Fdﬁﬁ 3] N;Dnl 18 e\ﬂdrwlrf‘éem further
f
preferi%sﬁ psedf %gco%gb%%{r%%_&v%ﬁkgte E@Jnfélfl%” oz e,fe?a%gréeo:n%ﬁ{s HNQEQ ID

orne Speci
NO: 1. efne rahirthes girefetey/! Fénshmlaméntc sqad i fﬁmst xpressi@EQactor Nldmprises or

preferéﬁ% agli?sg% SE%E!;(S a&lgf\ﬂ(a 18% Hgl]égﬁg §2!é§ri] agcgfg (rg%]le}% r?efsc?orrrcgrdnprises or
preferPRY LOEIBYof said SEQ ID NO.71. In a further preferred embodiment said antibody is
a IgG1, and wherein preferably said first expression cassette comprises or preferably consists
of SEQ ID NO:118 and wherein further preferably said second expression cassette comprises
or preferably consists of SEQ ID NO:122. In a further embodiment said first expression
vector comprises or preferably consists of SEQ ID NO:88 and wherein said second expression

vector comprises or preferably consists of said SEQ ID NO:110.



with LCVR specific prinmers, wherein preferably said
LCVR specific prinmers are selected from kappa LCVR
Ployw pmsiofizes pri ners and | ambda*.CVR speci fic priPEI/EP20DTIO61570
a further preferred enbodi ment said LCVR specific
ri ner.s_.ar.e L speci-fic.priners, erein .
1001488 LT FuTPROT s R REd af Py T e P Whgrein preferably
said fi€¢® DA d rOEhs Qttc RBIPEIRE I Pr&EitaBL; donoivts SEQEQD DNV LI Ddnd wherein
93 with SEQID NO94. In a further preferred )
furthep pséaabiie seid Saeamnd cxmRsE PR 6355PtEe GaMNFISES Oaprefcrabih eepsistvg SEQ 1D
NO:12Pef f | Surfilct ﬁéﬁnem&]dﬂn teg {iaiti)lls‘y e§g116gsié)1?r%g% L&‘M@) iSes or
spe0|?|c prinmers are a conbi nation of any one Sel ect ed
preferisl pvISKD bTEBQIDINO Y84 d witicheimpyid ecw@nd bxBECid Dvddtar chBPrises or

or 101. [0014 In a further preferred enbodjnment said i
preferﬁltbmom%st%\ogsﬁﬁ%#ﬁémo'7éch1 a fythen eresrredsembpdiragt spid agtibody is

I i ;
¢ e EERNR L o R L0 RO o
of SEQdDaNOulndrand avitzgen INGURr pfdOBUR] saldsepondeippéssion cassette comprises

[ nogl obul i omr .S heavy and | i ght, chai
or prefeib ol RER 1 NPokcdn by il Sy diment said fis
expresdion RERR to@BREE DB bRIFeBIS tcBhsists Bf RO 1D Belnld- wherein said second
Alternatively, expression constructs encodi ng said

expregsioghitecioh apmpased os aredierablsncpnystaphsaedhEQdDNOdE. i nt o a
i hgl xpression vect.or.. Thus, .l n_one odj ment_sai d
100153 1% RS B0 B ol By B3 LR Bl bfrraoty

said figieQpre@LaNEhsXRICOMPLINE EPASEIBEL coRORT loif SES) EXPIRSE] 4@ wherein
said first expression construct as part of a first
furthepRisFaaldy spidpeeang expregsien prssaitd s BPHosRIgEIPly consists of SEQ 1D

) ' t ) i )
NO: 1EXPIS3Sk gfr: gﬁﬁ‘g‘irefr&‘f de@?bd@rﬁ@ﬁt Q?Ild AREEQ < CS:{T‘&(IP r\?e%tg)lr ggblnéprlses or

vector, n sai rst expression or an
preferstdg conkigx pf ®BQIIDMNOSOtaad vdrcecic saitl satall egpresbidroveairdomprises or

cell. In a.pr r odi ment. sai d expressj ng of. . :
prefergaly gorsivsef %Eﬁéﬁgﬂgﬁngﬁ d lefheaﬁ@%fe_ds%ﬁﬂa)dg@%mald antibody is
a 1gG& Xl S QR p?éf@r%%{y%&d HRIPEIreKon Rt %bﬁ‘l?ri&%!cﬁi rﬁréfﬁlsc&)ly consists

expressi on const t and said second expressio
of SEQJPsINOUIdO aad war¢in dfirthch prefamblyessepl esendexpressiomrcassette comprises

erein prefe I .l expressi.on vector is 15 :
or prof@EblS) SRR Sbar 180 FL2RaR % 1t e kel rrediment said first
expre3RRAGIcBRr OBpHi{ds ©r F@f&ﬁﬁ&%@hé{s@ BIBRQ IBWOBMHN@Syherein said second
expressi on cassettes are produced encodi ng HCCRs or

expresfsioBREcior campidsas pe predgablycensstabf spidSEQURPENG;7land t he
r.espaondi-ng l-eader uences ang- conpri sing .a . .
1001 FESHTRBRSHRE of SEEF T By 07 Br 8o SRR, B v goression
systenVRne @i mgtHee @it OMSpichlly anPréRrabed wnbedpiriig 98isdid antibody is
generating said first expression construct conprises
perforped igtcakayptie (calhs gesan dirthor Rrotorekly wid kP cells are sclccted

r i [ j i Welp¥ -
rom SAREREARSFAESHY Ry QUETh 1t PRRSERShADY goresing
of saidHaitbdiyds pptiodhicd iheademakaqugidc eherheprefaalflystidenammalian cells

are selapfep ram R 308 brealiv T 08 S eianeerBl Bt gpmmatian
cells abd ARKSERT RINC 117 to

[00152] The invention further relates to an expression vector for displaying polypeptides,
preferably antibodies, most preferably single chain antibodies, on the surface of a cukaryotic,
preferably mammalian cell. The invention thus relates to an expression vector, preferably a

viral expression vector, more preferably alphaviral expression vector, most preferably an



120. In a further preferred enbodi nent said generating
sai d second expression construct conprises the step of
P10w@ bamiosrgesai d second DNA i nt® a second expr esSPOIEP2007/061570
cassette, whereinsaid second expression cassette is
encodi sai .. and,. preferabl sald. L .
exoreg P heAER RS B R SRR L B elieRlgy comorises DNA
clemepts &hesdid ¥ siAbOpdpeiaontreaspicaiti e SRR SR FrefRiHY, Se&cction tag,
or still nore preferably consists of a sequence )
and whereiaciuger irefierabpaieRESs P Vestor POPPTiFRGULHTICiN giseallowing the
: ' i d i i res ' : :
cloninE HRELARRT (R oRehiR oS AERRESRPERND: IO grodine said
polypgufdes, frbjeratilyBoidyant{boily Fakable aggens,; infod saiff(@dprdsRion vector. In a
fragnent; and (e) whol e anti body, preferaply selected .
furthey p rregi@mtrqjigpeqtgsgl’d q@msmgﬁdfep‘@b’co%@wéisal Jgﬁe@%pzys and said
tricfiBh Git@ i hPBHYnthGorPal RS 1RNGIPAGNn JTRSHIsBh PhGERAR oiRising fir
lfsrwfull§ human é%t?%o%y. [%0145 In 3 pr?%grrgg ising from
the N-etwbthd iGreeminirsiaisdidamgrab pdpytides sad Palyptptadprprdferablyesael detection tag,
erably said first expression cassette conprises or

ef
and sai {HpIRPRRaRGREORt s of SEQ I D NO. 120 and wherein

[00158]Uld D efeftQf @hpRliMesedadt SiERANYS ﬁ&@[seﬁ%éérlé%l\%ﬁﬂigﬁt chain signal
~conprises or preferably con3|st of SEQID NO 121. In
peptidg. g fuiniber pretstred cedpodmband bare transragrabrang fegidyis idgrigedHzggm human
ragnent. ereikn sai.d first expression yector. .
PG AERn R PRk SRtoc BT R Bl BN ipaopng e kappe
light chii@rsginal f&ptde 98¢ e4id tRKHIH @BBIaAO ropfat i dchastipfiddésn@ah PDGFR beta
. preferably consists of said SEQID NO 71. [00146] In a
chain. £ly at Yesy PsieTasy grelp diner dRIdeIFPTesSIOE VAFET BRIERIISCS nyclpaides 4 to 282
r f, i i dar . i O .
of SEQIBATBY, 1 BEN Hidte BEGF RIAMMLAIRLH shid Sbr 88 &R an aiphavira
expresdion ¥&BoraderiwkdefremnSindbisheirusp rvefcecialdayd ahphdvise cexpiession vector

o GERRERR NGRS B IERHQPARLFIES Y eoneret

[0015§]a1rfja @ﬁ‘tttﬁéi’ ‘iﬁié{feh’éd %n%@@irﬁén@gﬂﬁrﬁet&ﬁgn Q?DQ friar $4 a further preferred

expression vector conprises or preferably consists of
embod@mEnt BaiOsigddl grptidaiisl mewende dsappeslsghdnchaattognal peptide, said

conprises. or. preferably, consi f sai,d. SEQ I D 1. .
transrgROSO R 1 SN GH IO BBOP ST S8t i PBbE gtection tag i
HA. IR¥REESHERRE cAbBlid Bt 818 cRRENIH vdche cbaprisdsafgleotides 4 to 312 of

referably as Igﬁg, lg&, 19G3, or |g&4; wherein '

SEQ I&Eﬁe%m g selhiferthenpraferend dnsbadimentanidarpicssdy veeiorsis an alphaviral
o 18 Sl MO P O SR el gion v
compiiee bep il esmty oBpid ¢l- SA-Hal TRX(SBEES HD DD 8@sset t e

conﬁrlses.or preferably consists of SEQ ID NQ 118 and )
[0015}Ehgjinyeption Rathcprelpiss 4p1a) GRrasierdBryyY eRisf@ally ga an expression

. 3 o - se -Dr. i t ¢ . .
or AR FARRAST Syl B8 Bt AP SRt B R i
antibodicp) ebatiarntilieuttionr pecfoqabliyssasl onglp ckdie natibodicsans hemhsn ahgle chain

I D NG 88 and erein sai.d second expressi on vector

. SEQ
an“bogkf’ﬁ’p e S IFSHIef BFYB| GOBRMENS ¥ bBEPIOBESCID Ney ¢ preferred
embodifhefit, fstfdt 8Bl IRIThS AR AL TRAkoGRE Y BNbEPRANES 1B NO:1 or,
lgd, and wherein préferably said first expression
further asdenbly, sadprpesonibpretemabsop JEhIDsNO:38. In a further preferred
embodiment, said expression library comprises nucleotides 4 to 312 of SEQ ID NO:40 or,
further preferably, said expression library comprises SEQ ID NO:39.
[00156] The invention further relates to an cukaryotic, preferably mammalian cell comprising

said expression vector or comprising at least one specimen of said expression library.



of SEQID NO1 18 and wherein further preferably said
second expression cassette conprises or preferably

Plw@envsiostrss of SEQ ID NO 122.44n a further enboRiTEPL007/061570
said first expression vector conprises or preferably
consists of SEQ ID NO 88 and wherein said second
expressi on vector conprises or preferably consists of
said SEQ ID NO1 10.[00149] In a further preferred
enbodi nent said antibody is a | g&, and wherein
preferably said first ek3AMBLEN cassette conprises or
preferably consists of SEQID NO 117 and wherein
further preferably said second expression cassette
conprises or preferabl yEK&PEEd of SEQ ID NO 121. In
a further preferred enbodi ment said first expression

Consgenetign of -58zEMp 2 sé?‘é‘?ié'rbab‘?‘%/ViE%)‘r@F@lré“BfVi%lll syrface display
NO 78 and wherein [ S d i on vector
conpri ses or prefeﬁgg c§%§?§?§8g¢ﬁ§aid SEQ I D NO 71
[00157jnAaDNur frigmenp(SEQr iIleN e hbodbdipgta maiist ntappadignilspeptide (SEQ

D NQIEEL 08 S MR PHES Ghd i uBRyRogeRS g B ST Men platclet
deriveli@rdwth fa@BerobbiRbehdta Enit (TG PRESEOADI NOSI@6Hwae&RBMbled from six
expressi on cassette conprises or preferably consists

overlappingEgyigapumleptides2 Brieflya theuptipenucisotides SBIMeAHGa#ENtGCT ATG
GaT A8 R SR R B AL TR e R Ch R A aae cea

GGC &Q €530 A V-8Ct SEQ ADNNO:EH S SPTMPS g¢hecall gCTahSGSTSTAECT GGC
sai d SEQ%ID NGO 1 10. [00150] In a further preferred
CCA Ao hbCsald ak@ bbdyGrHs @GLgtAG Ghly Ihereis CCG CCT GGG
; : Lt . .
cor EUS SaRNO R Y SRR ERRCIRGAR BAOAG B Ric oo
GTG €t BAIC PCEf ETrahl @C sEid A3€E @G €XG €58b NT(€ d€3eG(&C-3°, SEQ ID

No:2fi i bRER- Dl PRIeGAbiaH ekt Gl APrabRe ki bk boCT GAG

CAC ﬁ%@g g?xc}?@i@‘d‘ (SRS AT BRI §ADIAE @t $iac @IACEQ §:Q 1D NO:29)

and wherein said second expression vector
were movegdrat seSnareopeatreriabbl 0dopsi sich infa ${l dl SEIQTIcBsNChFiM. reaction

In a further preferre I ment Ld,anti IS
(PeR) Gipelif pOvimREh S S oy SRRt & 40 o 2220 by e presence
of 2. X8RS DNV HoSSeerNe Aheh@EaD! ¥ndedNhk ShenuPhctdel IlBommended
NO 1 19 and wherein further preferably said second

reactiasxgndginingn! ¢hof dtis ecagtion ias shenomixgd evitt tiel olicoondpatidss SPTM-1
5>-GRE. TERABANGLc1Rec MG’"G‘%{& el PLETLERSETE r@f&'é‘ﬁﬂtTGG GTA
sai d I rs expressi on vector conprises or prerera | Yy

CTG COHIE Cs3’oREQHD NO:3WPahP Sami-shisreTa GeGACe I ACG TGG CTT
ressi on vector conprises o&gpreferably consi sts

ex of
CTT @E&gc@é@ﬁﬁ NOTAAT GOf5PATSEAT 8y Ldanfer3ofSEQilR NO:31) at a
final BRENRAHYn TPY. 1081 Eﬁéhf iﬂrarg%gqﬂdql(ﬁ’;;%'l E%tk?ég}f%ﬂ é:nae Fe%stﬁf Hdther 20
system known in the art. Typically and preferably,
cyclessad db@xcprithesicagtiof 284i bp N Abfeymers war tigesed with the restriction
eukar ic cells, wh in further ef erabl y said. .
endongifgiey el 68 |49§La911§§£e§|@c%@aosr@r%%p yephe lﬁ’ﬁnﬁﬁh‘%‘?@t into the
Xbal/&BATl B QR STRABIRN AN GREdsRon Vebtor pPIcBIFE i@ 8ing TROGFYRRSplay vector
sal d expressing of said antibody is péerformed In

pDel-PRrfivh($ @ 10N S8).wher ei n preferably said mammal i an

ells are sel ecte r - S, lls
[0015%]6*7?rst.he G iz %E %Ié?lgﬂgs-%ﬁzg%(ﬁ ?Iéﬁ@ﬁgt, 2 §15 bp DNCA\CEagment
(SP-HA-TM Linker, SEQ ID NO:40), which in addition encodes a haemagglutinin (HA) tag
between the Sfil sites and the TM region, was assembled and cloned. The whole procedure

was identical to the one for pDel-SP-TM (SEQ ID NO:38), except that the oligo SPTM-3



cells are HEK-293T cells. [00152] The invention

further relates to an expression vector for displaying
Ploywpologpsvs des, preferably arftibodi es, nmost preper/mbioy7/061570

singl e chain antibodies, on the surface of a

(sEQ FASEO 43 s b age%h?%fyrl&o%@ﬂ%i#' oo FRit B rgdeer cae
CCA @!AICHCAGXDAG}SAG@C)AGCAAIT, cmr(ecm@mrcabtm&d}rﬁmmr@t GGC CGG
ressi on vector, nost Ere era |& anexpressron vect or

CCT @@ i Ve TAGHREH Adisi §GH £IE CRR&IEH CRLH e RpRIBINDH).
vector conprises DNA el enents encodi ng a signal
pepti de, a transnenbrane regi on and, preferably, a
detection tag, and wherein further preferably said
expr essi on vector conprrses a restriction site

al 'owi ng the cloning, p the orientation
specific cl EBlaQﬂm d'o oifR! ﬁlﬁﬂhﬁﬁb EHIE BdisSai d
pol ypepti des, pref er sal d anti body“vari abl e

regi ons, intofreal perépdarakbliood mwnarlear cells f urt her

100150 ey R a4 T LHRUEy el G A0 B of heparinized
blood %l §NOBvh&IALd VULt T axRERREd Ficdf H\'j‘;{)&fdﬁ%TM" Plus (Amersham
protein conprising fromthe N to the CGtermnus said

Blosm@nrgiﬁhgraé@pt rnéﬁlods MGpoksepepnédieith p‘rl@fae@dmrylamiaﬁl QP (4 ug/ml),
FITC ?a%eleea onsgtr 3 ahumr%l fﬁ?\/lrrg % pémge(gb ckl%orf Imv:” 18@%56%%9%%&&&&&5),

FITC- n@eleanﬁ@sbla@hthml IeDs(ddlnedd DG@NB‘E Blmleacéwmdi@ﬁngen) and PE-
preferred enbodi nent said transnenbrane regio

labele@ Sruye anti-nemem (iR (Pibaek | pd0A(RBR aﬁlﬁSCanﬁeSaPhamrrgI@rl) After 30 min
cells \ﬁggéxgarﬁr ﬁ?[@%hal d 'Ehtme%i%ﬂjh éfo%?@'hmﬁggdb gﬁa 1t§ LTAHFEddA cells. 230

si gnal e an
QpB- spt:aflﬁnsmm;zdheelrse@ﬁe nCD$9qtemt1v<e dgM-phglhuRRnedaiXehRvaretsarted on a

FACSS@&%? SEQHW éé %a gl%%@c{qefg@mgﬁ&ng@ﬁeﬁg %ﬁ%)f"? r@'@erf%@?on

In a still nore preferred enbodi nent said expression
vector is an al phaviral expression vector derived from
Si ndbi s virus, wherein said al phaviral expression

vect or conprises or prefer onsi sts of pDel - SP-TM
(SEQ I D NQ 38). [00154] E%ﬁﬁ\g'!’%?'t her preferred

enbodbhfirictival of addh s-kham dnibol$ cbifsurficeadiSplay MBFary
preferred enbodi ment said signal peptide is nouse Ig
kappa |ight cﬁannm(lli-maiﬁcmaldmenmyGE ceﬂlansmsnbr ane
derrv r hai n ai
10016ACPRET R PG e R TTB SRR Bh AR B g 1
reagexﬁal(d/rcﬁwﬂz&ssR@sreaﬁcﬁct Dc. C OIYid] SESarieg | &Q]Nzéiesws tpro’ﬂireed with
of SEQ 1D NGO 40. In a still further preferre
PowersqripidiManterssairansesiprws & lopedfo tsaie the t%mplatepmtﬁhrmptocol (Zhu et
al. 2061‘ Fﬁdrgt%?hrﬂguééeﬁfq(ﬁ)" L) Meth OEDY %ﬂg&ﬁw}’e‘oﬂHé (SYRAIEICAG TGG
exp ression vector c rrses or
TAA p‘rAeﬁt éJGﬁDIA)GfEdRiEASG?"ET afm TpDET - 19PF HZK”ITF/IFTSE[I MTNOTBITT TVN-3”,

SEQ 1] BRBey), vt bl JersV AR ot seeraide s AMA CAC TEG TAA

CAA EXRT 883 0¥ A0GCH 9[@}@@} 3”"@@@HWN@'S 3% rswﬁl’:l?fe%{ EYT&BdDNA was
anti bodi es are single chain antibodies, mherern still

bulk-aimplified by gdefyelcabf 9C3aufdn§th¢g%dyaohge21pdmmpta@@nmg (Gpatech) and an

anchor BB & NOAE ERB'TGG TAT CAA CGC AGA GT-3°, SEQ ID NO:34) in a total

volume of 200 ul. Double-stranded cDNA was purified with the Qiaquick PCR purification
kit (Qiagen).

D—(D




anti bodi es, said expression |library conprising said
expression vector. In a preferred enmbodinent, said

Pl0w@zmseswhon | ibrary compri se¥ nucl eotides 4 t OPCBEPINT/61570
SEQ ID NO 1 or, further preferably, said expression

[0016ie] ngr %ﬁ%%—%ﬁal ;aiél;t:' délslzgags ttfenbprgavegoe%{%%nlagfl RS edes(:“crlrlrb%&i (Phage
Displditil E@bdréRsy MdnQal3 l]%l@SprﬁEgQilaﬁBoﬁ\QaﬁQra&F Phréss ! D@01 usmg the pre-
said expression library, conprl ses SEQ |

ferably,
amphﬁﬁéeégégm%qssfsppm ipflynheai ghat: Yraia kéle@pés:%i@gaﬁquences were
ampllﬁé{i(%lﬁlotahce d? ?fa? raR! % TRl gﬂglt%tes: 13 Wﬂl'ﬁi”@E@ﬁEﬂ NO:42;

expressi on or or conprisin one Specl
HSC\H{2 Bhj GEeX mDeNS) 4 ]HSGW&By EXASEQED MM@LHSCVH4a FL, SEQ ID

f d b d
N4 g A omERy IS ST 4§mn¢§4e%3w§€1%; 0 07 R DG 0 antisense
consta@f tréé?@tg Sﬁﬁle[r Qﬁ%@@l?@l Mﬁ(ﬁ %@Tﬁ@t 4 Sﬁg k Ql%p cMm Varlable region

encodi ng a nouse kappa Si gnal p ptide (
coding 8&juendeny cBf Elnpbﬁetdr wahiaorgginicds randftheense ammnsrﬂblsé]i(el -F, SEQ

10 NG PRt SR TN PoBRE ST S N U4, +EbSEKs-r. seq D

NO: S%Sﬁﬁﬁ'hﬂhe@l (i@ Sk QY ef laaRRh&d ﬁhiegsO('HstﬁQModBS SEQr ID NO:53;
riefl he ol i gonucl eot i des gPTMZ -CCT CCT

HSCISBF-BAGEQ@TP &ET5ETEIEIR3IvaE AWk Ty @?@BH&WI@DAB SEQ ID

No s ST B U p TR MR e T vt

equimblaF n{Hof PeknsEAEHTTNCL 486a, 60 IONOFGHILIL 4 1B, SEQH(D NO:58;
I D NO.27), SPTM 4 (5'-GGC CAG GAC ACG CAG GAG GIC A
HSCL@re, GRS dBa N9 THS GEre HgE QTP M@@T@%ﬁ@@%@sﬂﬁcm NO:61;

scid56. S 58 (8BRS0 S L B8 o ot
HSCLEATOGER m«%‘s) GAC a@p«qumm 0 SE@nti @2nNOp A rsWeISC TLam 1236,
sQ i RBGE stk P eleiond fikey tima e todNaget: mos

[0016&]2@h§§‘cq3vactod% Iggonggzeﬁeegssé}hblﬁg D%?CIGQV& &tenéBndPkhd UH PCR

presence of "2.5 units pol yne ase
produoétl th titley ¢lre) thaVdePCR peodren ulf tln@t\(?r E@Ki)l‘O@EO psreg thedprimers RSC-F

(st 1SR G AR af Fornl NPTtk héatiivg 2P beacroduets

encodéé{ls;sA M@%aﬁ%eg‘é@ (EerGd 6r DTdad Gl A Hlahay Ellin %ﬁa@g reglon
C-3', SEQ ID NO 30) and SPTM6 (5'-CIC GGG CCC CT

llnkedﬁlﬁ(}lm' @S;a@nrrro @qﬂlf ferdlotrkpaaCAMIcATd GG GATT ré@Jﬂ(IICUAA@lteS The «-
and X-éﬁbt‘al% SCFV men&gve%% é %6%1 n?ng%lﬁla? %{?oe'& t | C)qth L\a re&trlctlon

aCh a secon reaCf|
endonfifitasa rﬂﬂlhlﬁfrlf%ﬁ By4dakSe @8l Ab@roPhorthie ah@slehntd ﬁ@o Sﬁﬁd@@sted pDel-

nment was digested with the restriction
SP-TNNGBRULT KRGS Rba reineAdbty FpISE oy Bivel Geindependent

transfSthRGHS. PAGRVER! S0 1aRE Fronl 9@51@(9 cd1BhiRs hﬁﬁg the HiSpeed Plasmid Maxi Kit
(Qiagen).

[00163] As a measure of library quality, individual clones were sequenced to ascertain
diversity and overall structural organization of the single-chain antibodies, as well as their in
frame fusion to the N-terminal Ig k signal peptide and C-terminal PDGFR transmembrane
region. Of the six scFv clones that were sequenced each corresponded to a different scFv,
indicating that the library is diverse (SEQ ID NOs:2-7). Further, all six clones were fused in-
frame to both signal peptide and transmembrane region. In addition, most of the clones

displayed an intact open reading frame, with only one clone having an in-frame stop codon in



Xbal / Apal di gested Sindbis virus expression vector

pDel Sfi, yielding the scFv display vector pDel-SP-TM
P10y SBQosDONC: 38) . [ 00158] Fordhhe construction BET/EP2007/061570

pDel - SP- HA- TM ( SEQ I D NO 39), a 315 bp DNA f ragnent

the he(a\‘r?%P ;gglaA -I;'Xa/lnlﬁli;ilg Egélail i meﬁult\lgﬁ;am o&nt\/\rﬁélgttca: l{q%dl Ellfeicf}r) to be a PCR
mutati‘éhtr%ﬂtﬂfgcfrdrh@heTMtéﬁWe@mplim&tlﬁﬁ&ﬁﬁ@ lﬂﬂa@%nﬁf&ﬂ@ﬁi In Eb&clusion,

whol e procedure was identical to the one for
the schperll sprfaeg display libragpvas)divesse apst Predaminantly sengged of functional

antlbogg%ﬁ%%%%ﬂ%@ URR LRSS 20 ToAT TaG

[0016&]@31&}9[55%11&@'@ WASA o g ted@ETto A @A vt i8eXy SEHIEKE For in vitro

transcigyons NSRRI T Cﬁﬁm%%ﬁ?%%&ﬁa%ﬁon endonuclease
Notl (?%g?ég)éjcﬂ% &L Balf LA IRET gﬁ 14%0@1@151591) %n,y% Bg%fM{C ﬁé}gﬁplamld

Per 1 pher al nono uclear cells
pDHEBs @Bztlebetk mtna201993 :bfVlmslpéﬁ(ld) Hé3D-bi40d endodang the Sindbis virus

s RS ASL S5 B AP R MRS T
digest$ Wt @en Wkirdbtd ®XR pﬁéﬂolﬁm&@@ﬁhe&hgbl ?fec aféld) and resuspended in

FI TC- | abel ed nobuse anti - hunan (Jackson
RNasg- &n@ﬁhﬁegte@w@mpen‘aaimmof)mSesg/ul Fll lllg qfdb@ll@dammdsléorary and of the

helperﬁ%lasml!auvggrﬁ)su n%g Eqﬁ%é %&%BI‘QSGBI oaﬁgljce nl%e"dfﬁ‘l éranscrlptlon in a

volumedifi 20t g uding 0B} n(lﬂ&ng@ﬁiMzﬁihﬁ%S“ MPIR&r (Anitg ei) ThAftfa(ﬁBcrﬁQd library
mn cells were washed, filtered and stained wt
RNA pias g-gleationaser é &/ ithpn)capsnelicineint 96 BelpeickINA. m@e,tp BHK cells. 18

S i
hours 83%_ tpﬁl‘élfefchgla' '(%'i']v% el\%élfrﬁgljt g%?t %re(s)tﬁ&:gﬁa A@% ggﬁl ‘Ea{ﬁr dé%%med to be
approilhrawlgz Y0 opcetnelr ThBeSihdhis Direkbassdndll surbhce slcs@lafydrbrhnyb;varthen used
const r uct Construction of a single-chain
to 150131&(&%) flbces]"PglgExﬁ?”é@%tﬂ%ﬂdéﬁﬁl ay library from Qogspem fic
human nmenory B cells [00160] Total RNA was isol ated
from 230 Qb-specific human mermry B cells using TR
reagent (Mol ecul ar Research, Inc.). Single-stranded

cDNA was produced with 9(2@\4 4pt TM reverse
transcriptase (C ontech the tenplate switch

t 1,
I Gt A s gD,

CGC AGA GTA Cwaﬁlmrmvnqemtiwatedrqeﬂ SOTtgTT TTT TTT

o060 35, P R PR3 MO0 ATy g s

with t%glé{c%]anﬁbodyﬁﬂ@aﬂy@e?\l@e@ ﬁbnﬁ@ﬁ&}bﬂ:cﬁﬁb Vﬁtﬁﬁ‘bﬂ)é @drﬁalnsT &an empty
cDNA was bul k-anplified b%/ 14 cycl es of
11(’

viral ‘:’Qﬁ%ﬁf’ gg@ga‘rﬁm Wpéqoé§bamlgg lglwanel@ﬁ)ctlgﬁ (QMQD of O 2. Afte? 5 hours,

cells were detached with cell dissociation buffer (Sigma), washed and stained. Half of the

cells were stained with Alexa 647 nm-labeled Qf (4 ng/ml) for 30 min. The remaining cells
were stained with Alexa 546 nm-labeled QP (4 pg/ml) and an anti-sindbis serum from rabbit
(diluted 1:6000) for 30 min, followed by staining with Cy5-labeled donkey anti-rabbit IgG
(1 ug/ml) (Jackson ImmunoResecarch Laboratories) for 20 min. All cells were then washed,
filtered and stained with propidium iodide (PI) to exclude dead cells. Single cell sorting was
performed on a FACS Vantage SE flow cytometer (Becton Dickinson) for, respectively,

Alexa 647 nm-positive, Pl-negative and, Alexa 546 nm-positive, sindibis-positive, PI-



anchor prinmer (5'-AAG CAG TGG TAT CAA CCC AGA GT-3',
SEQID NG 34) in a total volune of 200 ni.

P10y @onebloss7ss r anded cDNA was putified with the Q POUERI007/061570
PCR purification kit (Q agen). [00161] A single-chain

v SERLROGY DR XSGR BRUSES, BRI AL Yo, e 216

ﬁomtﬁ@ﬂlmmr@ogorﬁﬁ@oratory Press, 2001) using the
i fied ds-cDNA as tenmp Iate Briefly, heavy chain

reanp
[0016€laEa0élb¢eél Vegssted deigi el o @e?ﬁ‘c\é@ll @@ﬁ%cmnmﬁ@ Voygopfuent BHK

et R S0 P8P ERE AN TELB LB 0 g SE4 racs

analysM)fe(MQB HE0dhd.aOkLdaySEQokDsd¥ing, 522 H8CMbbhdked Bhfdl Bigns of viral
FL, S I D NO, 47) p]us an antisens

mfectleané%?fa Wm@@“ﬁawﬁés R de PRIPRHING, argtest 4y Wehlsadpwed gigar viral

infect®n! 19{139 mﬁérﬁbylﬁﬁﬁg’iéhe regi on coding sequences were
anplified wth an equi nol ar mix of 4 sense priners

(HSCKI -F, SEQ I D NO 49; HSCK24-F, SEQ I D NG 50;
HSCK3-F, SEQ ID NG 51; and HSCK5- F, SEQ ID NO 52) plus
an equi nolar mx of 4 antisense prinmers (HSCIKl4o0-B,
SEQ I D NO 53; HSCIK20- BExah@r1.P5NO 54; HSCIK30- B SEQ

I D NO 55; and HSCJK5o0- B, SEQ ID NO 56); and the |

| i ght Beseg Oi‘/aBNamr@oclhgi &Sp@ﬂﬁhgnsbcﬂh@h’cmﬁw@s

[0016?]2@' Ié‘t; nil?lgl X\fg@% Bﬁ@&ﬁlﬁ% %Bglgr__c%g]?%e ner SRT PCR was

perfortio@Laiis @E@ldt@ltm&@ BHﬂ%@e@l@S eacSEQ)ﬂtﬁnﬁi@ ﬁ@noé‘t&ﬁl&ﬁ’é@mbmant
SEQ | D NO 61 HSCLanb, ID NO 6 2; HSCLanv8, SEQ ID

E
Sindbiycyigs; Faudig Rlsé@qlglcr@?éa nl ghyirHisepainiensed thpQlAamp Viral

RNA ?&@%&%@%@s&% T REeall® G Pt LR R v
protoddBaild thirBRINA SEQ difsoNSd 6830 | RN:B2]{rctHe,Cs dlov theodd Mg synthesis 8 ul
of the B SP GG SE TR o ?ﬁs"%ﬁé@%@%&%ﬁ%ﬁ R - 20

reactldth@on}ﬂlmﬁ%% %hﬁﬁéécﬂp rﬁﬂe '60 fQ@Aq@—VF T%%:AFCT( REQ ¢6A TGG -3,
SC- B ( SE The resul ting

SEQ IDEN)O%Q ngBprrSmwaM Ienctededmscr@“casm(g]hmntmhlalancordmg to the

iable re either Kor |) and a 3' heavy chain
manuﬁégweémrgc ?%ﬁtl&iﬁ nked by an 18 anino acid flexible

[0016?Q siﬁgrerclﬁﬁﬁaﬁti@agi eiNoys Were BERI arhgisidd fbin0n p$|lfste§tran_ﬁ|'@)NA in
and | -contai ni ng scFv fragrrents wer e pool ed

100 uéqwmmawnhath¢ oringigePeewquis{ ©AGL AL GcAiQSh ATT CCA AG- 3,

ea e I f
SEQ gﬁecpr h%lfde%?gb a@gf 6::] %ngg)% %%2 ﬁ%dA gesnttae%% 2&qumerase mix
(ClontSHI)TM:c(oﬁﬁ@l o NG mnufaEMefﬁ%&dmﬂngndahbﬁﬁr Yh@ OH(SR ste@étion was
of ap Eboxi matel% 106 i ndependent transfor mand

perforged Widhona @@l elohimpbal &4° Hlionreddyu] peplesied 4y SS&@E%S °C, 20 sec
at 56 ‘Pé gﬁgsres alyﬁg:olctqﬂle Q(Qa\lﬁgll%?u [pgﬁg)(gu%’gs]sw%ragla e%cﬁ gl:i] glé %arose gel and
the ~769€%)|0t‘t@| hiands Vseiaed ysigntheAYYqlidk &l rexcdatioal Kit (Qlagen) accordlng to
manuégt%?qgélzﬁto‘lfoggl (gacﬁ hg%l Is)lllrrllfgeldeP&Ea]!)rro]dl?cnctvlvgso‘%len subJected tolsequencmg
using the primers pDel-seq and LPP2 (~100-200 ng per sequencing reaction).

[00169] A total of 14 PCR products were sequenced, the scFv coding regions assembled and
the sequences predicted for the displayed scFvs determined (SEQ ID NOs:8-21). With the
exception of one clone, each of the single-chain antibodies had an open reading frame and

was fused in-frame to both signal peptide and transmembrane region, as was to be expected.

ScFv-Qb#18 (SEQ ID NO:18) had a frame shift at the beginning of the heavy chain variable



frame fusion to the N-termnal Ig K signal peptide and
C-term nal PDGFR transnenbrane region. O the six scFv
Pllywg b@aesshat were sequenced ®ach corresponded POI/AP2007/061570
different scFv, indicating that the library is di verse
reglon( oﬁggﬁg by ané)%e%ré) ’tsqrrgtlﬁn%tﬁlon IIS%(? ng tg ts’I )C(pr{% relannsaﬁellvt:%ﬁneot folflﬂc' most of the
heavy! @@inOV. re£ion ABiEH dli0the tFMSHeMbrand eegib@ n@ghdi Fﬁk@ﬂeﬁeﬂfécted to be
i ntact open reading frane, with only one clone havin

secretethachshop tshedsleé@d&a qumcﬁlé swéwyhmlﬁ Wraegyi dbvse it scems likely
r.egi.ofF likely

ot oS GO R S T |

[00170]n15hé béquandeodivelsity rvgpsl m@nﬁcmﬂgaedttdedodomaredl to prior to the screen.

ncl usi on, the scFv cel l rface display rar \Naf
Whileg GErEET Ao %caaﬁn“ﬂ%hnwpw AeqUShesd naffnww&q |close y related.
Slgmf?cﬁﬁﬂl? ocgér? Svdr Ve?aﬁréclb\es GHRE %h@ df tlfé tW?) &idrﬁ’@iea%ﬁgng)gfef@ﬁentlcal
surface. [00164] The plasmd brary wa
For 1nstanme istledQb#HE ¢SBQISDNND:S), wehvuQb#3 b%E@ )IDaNOfle badinsQb#2o(SEQ 1D

No:1{getd iBsRb IR SERRIP ot o Het 4 Frme A Y R Ruch il rosion
SimildNSt the(l @E'lﬁa)in v 1Ot BRhs BALIFWObAD m (DRWw: g)" gtRNALHS (SEQ ID
Bi'ol abs Erg of the hel per plasmd EDHEB Br edenbeek

NO:1 btand|scFv %37 Q1B NOglA) lard a)lnmtslgerﬁm ynd diffeobly aglytdne or a few
ammOS| nsbl S virus structural proteins, was linearized with

%€ r estri ction endonucl ease EcoRl. All restriction

di gests were then extracted with phenol -chl orof orm

et hanol precipitated, and resuspended in RNase-free H

O at a concentration of 0.5 ng/m . 1 ng of the

linearized |ibrary and ﬁf(Al\thsL gl per plasmd were

subjected to SP6 RNA polynerase-nediated in vitro

transcripti oerlrstlalct:ioh,wmren‘smﬁOandl putisicagort he mvessage

nmvachi neTM ki t Aﬁl{; The transcri bed library RNA
was co- el ectr@p‘g spesifiascEy-kedusiepipipteitfount of

[0017b]egﬁﬁﬁetﬁl\lﬁ%nkt%c@s ngt7e ﬁ%&@lallﬁwuﬁfop%&kg%hc expression of fusion

transfection, per nat ant s harvested and the
proteing cakying taerNdetrmnah meghnt scHyefuapp toai Gﬁtretlyalllﬁﬂnq:meFC-rﬂ domain.

s, (R el B R BE 3 B st RE Tl NEPRE ey £ Ysea o

NO: 9)a@@FVng#5e§SE hﬂb&lﬁaﬂ@mtcﬁt#@@wmt\tmh Sre dlgested with the

di spl ayin -s ecific single-chain antib

restrictipy chedBIsivess §ﬁ (N%w dingteald| Biotabs) &rgi Flooqctsjto gilw?spresswn vector
pCEP- rg}J #ﬁ% (I%%Qc?[? "ﬁ%l% Vte/%[OIb %bg d161a {,’I’B[i] ofk t'hgi nﬁ;soétBﬁn)ammahan

cel e sin ant

expredsidilr aécyordﬁoiEHae (Un‘vlit(ctlge@o cS&Pas] fvioqmb'ay | @kmb@lgi esBEpsci@rBarr Virus
enpty viral vector as a negative control at a ,
replicgHmy peglnc(qrgt’)oefn | e %tﬁlgelﬂ/[él}coéﬁd Oy2 theaFBAA-4 gag) 40 permit

trachi@lmoRoWal EopBELasiledld Wohfhikel lnufl gL R{f"in place of th
extrac T e oS B REF SPuh, P fp gace of the
originslt diygeeanywirt hB Aleaisean6d 7gendy | Hivelredhltiy (plasmgdsyl pCEBrscBOQb#2-Fe,
in. e.re r t ai th Al exa 546
pCEP R Qs RGP %%%Bﬁ%;%éﬁg T Ol s GO SCFY-
Fc doﬁt@tjﬁkﬂﬁloﬁ gfdtéiﬁﬁé/Eb f98)s: 00 5)3Ad8 the chtdiOwe @MV Cgrornoter
staining with | abel ed donkey anti - rabbit

[00172] Expressmn of the fusion constructs was done in HEK-293T cells One day before
transfection, 10" HEK-293T cells were plated onto a 14 cm tissue culture plate for each
protein to be expressed. Cells were then transfected with the respective scFv-Fc fusion

construct using Lipofectamin Plus (Invitrogen) according to the manufacturer’s

recommendations, incubated one day, and replated on three 14 cm dishes in the presence of 1



( 1 mg/mM) (Jackson I munoResearch Laboratories) for
20 mn. Al cells were then washed, filtered and

Ploy pasnstosi t h propi di um i odite (PI) to excl udePdBEP2007/061570
cells. Single cell sorting was performad on a FACS

Vant S Bect Di f .
e R VAT R B b RN Ry pSdragnigrrd o six
Poly-LA|L gqae RGK ey F%ﬁlsbltate\é Qnd S%ra% R} SoftRShéy. m@dlﬁ’ﬂlr\@&%w ?eplaced by

Is. In total 480 cells were sorted , 264 fromthe
serumﬁﬂrmeMm amd smemaﬁglts aomaiping theonsiehieverbdval GAgiamprotein was

t 001 E | | d
collec] ei> vacld cyrea ong: 58 2yl A Ee Y weiavilinte).
[00179FFJ)ISeacHR9Qhé/ KEMBFS @Js?(ﬁfj fogsink, %%Iﬁ@éﬁw%q{aHeQQ)werE BRoled and
Infected cells were test ed by FACS anal ysis for

appliclito @i prgteinOA- saalyarczsempéumsoThq erum2 285 wedshed siitbvidldcolumn volumes

of phqt%ﬁ)ailt%%l fﬁ‘!}? éalblbe ﬁﬁs%r ?q(iqgoungrpgi)%g} g‘lgéd\?é'tt}l\@iﬁﬂ @@gﬂ% pH 3.6. 1

ml fragli@rwitk lcallcdtétf BCtub&NcomtdifindD. Dinl tofiemvbrixdpig. Sddr neutralization.
EXAMPLE 5 Rescue of cDNA encodin -specif c

Proteigicagfiablingh diagtiens WsEd| |aé%1y75@olm7§D§6’ amd p®Np The buffer was

exchar\?\%%owétﬁggl%’ I%P%?al%smc u§1'n ?1nd&31 %?\gﬁqﬁﬁqt&lgﬁ{& “ié/lz?IREla eﬁ%h cassettes

(Picrcep Mhaipntifigd prOMEIAS ﬁﬂBlBS fv%i@ tHoh e tdreSihagtphs0. 92 1vE MifteX GV sterile
the viral RNA isolation, 140 m of viral supernatant
filters £Mallippes) andralignored. AV ORI Hpeks (Qrakieript de evivsend ahtrmés for long-
f nuf acturer's
term S RS U e L )8! R0 “Rmse- 1 ee
H O For the cDNA synthesis 8 m of the viral RNA were
used per reaction. The 1st strand cDNA was synt hesized
in a 20 m reaction containing 20 pnoles LPP2 priner
(5' - ACA AAT TGG ACT AAExGGpTEe C- 3\ SEQ I D NG 35),
usi ng Power Scri pt TM reverse transcriptase (C ontech)
acVerifiicatjort of QRepedficbaating ef $c¥ vilachnstvanmiatdinnby ELISA

10017¢ BRI a 308 SHTEME Engn, RN Gommomp e PRI piled wih

t R dofBEn%raRBe b 368G/ b1 AGCNATTE @%@%3 ht at 4
QP at § o o 2 T P S%MfID 35 e o g over night a

°C. Ah@lvlatrweésgeElzlsﬁopgatf@r\a@e mab@d(vmloatm) ofen orrdhemglttoontrhleproteln

nuf a rer n P Lon
The plIBRRFE IR i e AR SRR B DB 05 bR pRBEiRp h at 57
°C wil03 03 aBSs iRfwarkA her. arhOplalC,wato tﬁfﬁlcwaihe561g@ﬁ% arf0ing@ated with
at 72 0C. The resulting PCR products were an

sl e QP TaATE L NS0, 50 B 0 BB schv-Qbs-Fe
(SEQ gcﬁc %g?_jtl :I:f Ri) %?fg% S}*‘%#gteflucr ggﬁ(g 144 o oég t(elﬁlgr %gﬁﬁ]ﬁ free tissue culture

superr@@dnt prl @uﬁﬁ&dsd?@Fquﬁﬁdxmcprom) tHietﬁs swhj metieded at 37 °C for 1 h and
seqguenci ng, u nmer s PP2
then e@%@@@d@h@f ad?@szelf A?g)ufl éew §CerlifoJ@e@p pRotep gyere then

detect?&e b%% RLRIREL l:‘l‘fﬁ 10W§51ﬁl 5 BRPRNERHed ! BE-$ebiYicCOMH BBti-human 1eG

ons asse
antibody (Jackson IrnrnunoResearch Laboratories  109-035-098). After extensive washing

with wash buffer, plates were developed with OPD solution (1 OPD tablet, 25 ul OPD buffer

and 8ul H202) for 5 to 10 minutes and the reaction was stopped with 5 % H,SO4 solution.
Plates were then read at OD 450 nm on an ELISA reader (Biorad Benchmark). Half-maximal

binding of purified scFv-Fc fusion proteins was observed at picomolar concentrations (scFv-



t he sequences predicted for the displayed scFvs

determ ned (SEQ I D NGs: 8-2 Wth the exception of
Pl0w@ewsosone, each of the si ng%le chai n anti bodi eBCThEP208TI061570

open reading frane and was fused in-frame to both

Qo2 3 P8 F e REl A Bkl RO -RBFS T SR R RER s o

suggestingtthe thegitibaiRg arfoftves, Kigrvfiedyai n vari abl er egi on
followed by an early termnation, leading to a protein

| acki ng not only nost of the heavy chain V region, but
al so the transnenbrane region. Such a protein is
expected to be secreted and shoul d not be sel ected by
our cell surface displ ayXaMRMilegy. Thus, it seens

likely that the nutation was |ntroduced during the
gen @%@B&‘é"‘l’@ﬁ%ﬁﬂs iaflpwing for eXP'C?G%!?’@P ?H@agé(?ﬁ‘@ﬁ@@s
diversity was significanbleictEsiuefy conpared to prior
to the screen. While there \%ere no two scFvs with
[00175dp@MVCEIC (SEGQUED )7 ivaryventr ellowaar foy thel opelsyion eff attmdal human
wher e

aniboh & iy P s St e (IR Fi el A" RGP nh g on 12

light c&ﬁﬁlel Efgé?wlapaMled ﬁsﬁvm@b#&%bﬁé?ebtﬁa&@fﬁka a-1 (5°-GGC
scFv- ID NO 10) and scFv
TAG ¢€9(C §|A£r eAt @GsAaﬁéThQé@GﬁTaCECv@ﬁCaECé @"g" i 6T GGG GCT C-3”,

seo B0 48] $e iy e 6 g Nor e 688 B by o e ean
GGT SQE/GQJ#KCX(SE@G OTNO, SEB) IRND: aik)rTSBtkaJpﬁ@Bt(Is C@ITG:I(IZITA CTC TGG
differ by only one or a few am no aci ds.

CTC EohstlctlonA EG(IS@]AEHATQH@A&JPTQ iy ‘Eyﬁ 3of SEQeID NO:74) and
SP- ka% L FRECHE A eREdE Tivs d Q‘E’%?rjd G% et 'AEGA GTA

nstructs were pro uce OWI n he e
GCA éxXpX €56¢C di39fSEQ SDoNOpTSc),t b?y aﬁnaahng ylhmgompielhsientarynbln@nucleotldes

SP-kaHTL BOR BT EEMEARLSh ORI LERP Akt Heylpstranded

DNA Wgﬁlkntssfﬁi: Kap%#l% (a§§(§PI Bp%%ﬂ@ werC E¥n{PitRo HREQ 2 ;‘2@/’*7 Script

scFv were digested wt
(Stratagaae)rcbgctstadot/uﬂotheemﬂocrtuxnl @deeuﬁalses( SNehaichBsthrydclBng Ip@MV -kappa-
ression vector pCE

d cl to th
teader? §Eeqi DR Wi, SRR CBRRR i Ny By gy doman spleen

cDNAEHNi SO TR primdrel- k%a&xg’@ﬁGQ@AGeGAQVAP@EEAA CGA ACT GTG GCT
| nvit rogen, cat. V044-50), carryin

GCA éﬁﬁ GT Cﬁ3 BHEQ WPrNe: %ép@lld &kam Br(d gGﬁq %\’ ®)G@]ECACC GTT TAA
acc 'c 3o Gep éf&% él% e ﬁalNﬁi'G e dC AR te AGG
epl 1 ¢a

rac TOYTDSOYTH| contal ns  a puromnmycin

CC-3 $SEQCID DIO: TR K& réstltiplgBse tpf P@lhq)r&tucgwaﬁkhglaytw Qhcthe rddtriction
resi stance gene. The resultin

endongelepses Emﬂ@ﬂ#zd fgonl ﬁ@tﬁp%dcm@)&@ ‘fﬂétor E@MV Serpigpieblipg PCMV-C-
g RS YR O BGRB9Sl e p PP b

and p@W -Celtapph V\a:rCMgeand) miﬁlethe rds@@tiéa]enfxprogssdsafco®fV tieKpnl. The
343 bgggalg?ng:ng g}?cslsterdu orn p Vd8 T{gpll)an clo_EeKs_p%Igl 1-1rlg ch ltllﬂe K li%te c}?ﬁ%{ constant

region, was then ligated into the 4282 bp pCMV-kappa-leader vector fragment, yielding the
light chain expression vector pCMV-LC (SEQ ID NO:71). DNA fragments encoding light
chain variable regions can be cloned into pCMV-LC via the restriction endonucleases Sacl
and EcoRV and expressed as part of natural « light chains.

[00176] pCMV-LC-lambda (SEQ ID NO:110), a vector allowing for the expression of natural

human antibody A light chains, was generated as follows. First, a DNA segment encoding an



transfection, 107 HEK-293T cells were plated onto a 14

cmtissue culture plate for_each protein to be
Plhywezpeeswet. Cells were them¥ansfected with tPEI/EP2007/061570

respective scFv- Fc fusion construct using Lipofectamn

Ig A hlgily ShagI El\ég%llrpoe%?l accgs%?ﬂé) 0 &He 4@%];1?0 Eﬁ 1dte %§§ lambda-1 (5°-

GGC Theecticam ©A$r®@c1@m MK}(DFIESIGGCEF @CTU(QT WAC CCT CCT-3’, SEQ
ronycin. After sel ect

1D N‘Sdﬂé)rﬁ? l@ﬂrbé§1zs(5arﬁTQeff‘G§ %@Céf’t(ﬁ@mﬁ}ér pel £46GiGCC ATG GTG
L t
GCG Egﬁ?ﬁgn%éb”fg di"s}ﬁ %\f’Q EP 1 fnd d?éﬁ’r@)&’@ t@ GGG CAC AGG

serum
GTC a#di GaGaad As GIET TaAa T C]Q]’Tt @I(m Ay SHE ID@SﬁeldB) ) ved SP-lambda-4

5o GO B B B MR oo

SEQ IOMb) 1R rtﬁ)anngg%zcﬁé & leﬁféﬁﬁ éhédﬂﬁcl%&!l:d’es FS‘P lfaHl%Her‘ and -2, and

protein secut| ests were pool ed and
SP- larabcpi -3 @ddt-4, eespeadiveliyn TAe stwphtamdseg dohlnlmstraﬂ'ctfel PdlAufmagments SP-

tambdiis B3 SPtinb i dd 3 Rt Padll tanaeen e Y Yetein (Stratagenc)

digest€d Wi thel #RtrRtidn MnEbieldAsesPhcd- fid lfistl"1 yildRGt hORNS/ -WRRla-leader.
collected in tubes containing 0.1 mM of 1IMTris pH 7.5

Seconﬂoﬂledemana}» ilizht tloyin cprsgansirpgion ntaai afmnmg"leﬁrfimmlmmnv@ﬂ@n cDNA

zed o)
wine FRohAES Ol RRAEAT AGROCGAS, ATRECERGBT (i ccc anc e
GCC SCLIJT?SBQLLUEJIO di Blapdic leasiad (FsGAB 6ACREGTTAEC GTT TAA ACC
TAT g}url fi edmprotel ns in PBS were then filtered thro

(T &xT2\0G9teU-2 fSHQ dPsNOM 19)i Jbe é’?SUétmﬂ 56 bp PCR
plrodu@cI \)vﬁl{ﬁ%és?e? er{ﬂé'rgﬁrlccﬁo%c&ﬁomeeas& ({ﬂ (fKBM\P GlP@Bned into the
al 1 quo

ongterm storage were rozen 1 n
vector p@M\GSnmﬂit[ eopbdingpd MEgT- larﬂlﬁ);&CThE);(AM?hEthE dderecf baatn@nof both

e G5 RS CRRA B L2 CS 0 0Pl S5\ B i o

restrlc'tlﬂﬁléﬂeorﬁic?eta%s E‘éo%@%)ld "I@lﬁﬁ ¢RakEY v g‘ fr%ng?lt ‘%txc@ed frorn pCMV-C-

concentration of ng/ in coatin fer
lambdha¢d@@s porplih Otoghe kd@t clmug konsgnt 4@, Wsttbﬂnlagatadeinyq the 4273 bp

pOMVigleleb et Faibctyr e iadar SRt aeRBaoh CHOLAGHV-LC
lambdRUDNSX faPBRAR- Q@o&ﬁ%ﬂ@tﬁﬁda ﬁ@ﬁit 0 kGt Ofegohs adn B cfaed into

with 3 %BSAln wash buffer. The plates were then
pCM k& hlatnbdy aiartha restrictionisadesticispsds Ssek ang| BapRY #nst exgpressed as part of

2 Fc (SEQ ID NG 8), scFv-Q#3-Fc (SEQ ID
nat“”?il% E‘t W8y - b#5-Fc (SEQ 1D N0 11) and scFv- Qb#8- Fc

[0017¢|SEQUINDHEQ SEZ D (N {788 ra w2 tod rtlbwasgy fob Sl pedshibt o€ natural human
supernatant or purified scFv-Fc fusion _proteins)
antiboply 5P di$ b FBAIN BRSEETASA0 B7I0HENS oF 1. H LAWY sea@ﬁnt encoding an Ig

heavy?é&@[‘%%ﬁﬁ?béﬁl)tms\b%das%ﬁlﬁe hﬁ 4 8 oxﬁ‘&}éﬂgd%pﬁ‘? h%a{v‘& 1 (5°-CGG

on proterns were t Blecte
CGC GAUAEG ATUhGAMTGMH AIC(EITE!IRP@GC&M(EGT(FW 3§;S€RQ baY0:79), SP-

heavy Eoor e A AAGEE0GI8 6SBIC G CAT oA AL bo Kot i CG CaC

con et G0, S g 0 ErtesBing S SERAC A AGC

CCA IR Y GRoGA8T (ECARAGT GE-83 SER IPHEOrtdaand ¢HP- by it OPP-EG AGC
AGT YA A EGEATOTEY 8B T CCT GTG GCT GCT GCC-3° SEQ ID NO:82), by
annealing the complementary oligonucleotides SP-heavy-1 and -2, and SP-heavy-3 and -4,
respectively. The two resulting double stranded DNA fragments SP-heavy-1/2 and SP-heavy-

3/4 were cloned into the vector pCMV-Script (Stratagene) digested with the restriction



Plates were then read at OD 450 nm on an ELI SA reader
(Bi orad Benchmark). Hal f-maxi mal binding of purified

P10y ef@sxfa09f usi on prot ei ns was>observed at pi CONBCHEP2007/061570
concentrations (scFon#Z Fc, 5 1 pM scFv- Q#3-Fc, 35

endong%ab%g{:s\é I%’I?(ﬁ?@c ré@lg %’]glﬁ)e/ he a#ﬁeo \/éei,conﬁwchnﬁ human y2 heavy

chain @(ﬁtfstaﬁht tgio Elﬁed @ﬁfhhﬁiéﬁtspEBn @DN\A@@Mg ﬂlequinwm Q%eamma2-
or expression of human anti bodi es as

FL (5 FQBG a1 ¢ GEWOLEE T@@Q\Cﬁ) AS7GHC %CﬂéE@@r(?HF T agC CTG
GeG bee tae fd‘@%eéé'm?‘%idcgg‘qﬁ ?l gg%;wﬁé)baﬁﬁﬁéﬁn%% _GAG

chai ns, ener a
GAG €hGDdAEG TﬁmAI 4TH WaghiCAhaTA ﬂ@@aﬂ}GyAepm(dewesGAG 3> SEQ ID

NO:SA?)E- &bjﬁggﬂf@rl@&om | g%@%%%ol onucl Ot | %? %gphé%%%@o¢@p\donucleases

oo T B LS AR g

after tIBCTorAGC QAN ETof3bath BEQMIAY WG E3ificd SFEMARpeav3-1¢&ler @TGPCMV-C-

A CTC.T CTC GGl GCC AGA T GA C
gamms VA 4ecS @Eaﬁlﬁhcq?%demctlaﬁ oeng'é\w%a%ﬂ %he nEbpiyhe 999 by
fragm&%x@ﬁgd %%T@WG@ LT CofFth ot NAHSTA SR yEMhin constant
cC3 I D NO by annealing the

regiong W@t@ﬁé@ﬁ@dyntg Itlilfgw&pelz@h/l&’egar@m%éqgé@r vecton dragmentapitglding the

ka pa-3: a The, t wo
heavy Gy BB i bias Ty S O Sl ARpDG bl Bhain variale
regionSRak & Rdordd4ntees EMO-Blitediaithd ecstrivéio %ﬁﬂ@fuc&@h&é Bedli gld Apal and
(Str ene) d ested Wth the restricti
CXPressp @mﬁﬁ hegy chains. Copfapsigeticy ?f@\}RﬁMXprI(@E@eIlD NO:71)

z tant
with & ﬁgw He I@?]?guml‘qﬂ?;#% S%{Brees‘r‘slf&?bﬁagﬁgcﬁnvgﬂt %150‘%9 le@N e \é’?ﬁoductlon of
whole@g&appa- F (5 - GAG GAG GAT ATC AAA CGA AC'I" GTG GCT GCA
1001 7GR ¢ ERGE YA SGA HoT Aot e RS RETETe! TP 12 heavy

chain FEG gﬁs %s ?%‘ﬁ‘erggg AR 1155753 The JrfhdnD Q‘;Hg%) tchéliﬁ €Fd region was

resul t1ng 35 PCR product was dige he
amphﬁ@?stfnonctthlamlaemdbrp@i\ﬂﬁe&gsm&ma Ruign theKprimeen @-gdnom&dF (5°-GAG

GAG 1o ¢ NG LEF' T A6 FAOLGESLIT dRGA N Bl R Sghgnd Fe-

gamm‘dEJB (fsl’-@AG AN-dappaEd EI”@QKGATW)QA?@}M’ TTkapEe MEXACT GTC TTG
ested with the restricti on endonucl eases EcoRV and

TC-31GBRQ DTN 5H3 Thy "o geaif ol Raunicbimep i K resticion
endonuaeas % (Iijl Sat e]%ﬂlt E]t% 59 dggl%% eg{lenct%gﬁwganq%gﬁa gee ader, yielding

pCMW—th(SEQf IRAYERS), DN&|fﬂigﬁ@ntsft&lcbdhgﬁlUle@\hatﬁalrﬁ)&m&)%tdgibns can be
vector pCW-LC (SEQ.ID NGO 71). DNA fragnments encodi ng
cloned mgchpckfﬁ\érﬁﬁ %Phearéff @cti%lg?@ﬁgufé%%%h%ﬁ SWoApal g expressed as part

of 12 %gmg‘d %B&s ﬁgﬁeaio%f%mvci@ %§§6|I§%’Oafgﬁ with a pCMV-

resse part of  nat ur al
Fd (SEQ ID NO:85) expression construct will allow for the productlon of Fab fragments.

[00179] pCMV-HC-gl (SEQ ID NO:88), a vector allowing for the expression of natural
human antibody yl heavy chains, was generated as follows. The human yl heavy chain
constant region was amplified from human bone marrow cDNA using the primers C-
gammal-F (5’-CAA GGG CCC ATC GGT CTT CCC CCT GGC ACC CTC-3°, SEQ ID
NO:89) and C-gamma2-B (SEQ ID NO:84). The resulting 1005 bp PCR product was digested
with the restriction endonucleases Apal and Kpnl and used to replace the Fd coding region in

pCMV-Fd (SEQ ID NO:85), yielding pCMV-HC-gl (SEQ ID NO:88). DNA fragments



[00176] pCW-LGC lanbda (SEQ ID NO'1 10), a vector
allowing for the expression of natural human anti body
Plhyw 2008bi79thai ns, was gener at¥t~as fol | ows. Fi r BCT/EP20DMAS1570
segnent encodlng anlg | light chain signal peptide was

encode&c‘?enbl d; fr%ﬁ%ﬁ%@% GLE tl ds W%”@@%&O 88) via

the re SR iACTI3hucl GEQ XRDINGA Akl hnd RS @t 6Bhat@hG, ARGy ch
o /—\GG1 AGC AISX GCC CAG Al‘p'/%\l'l'C-}]il G'I'&gbT I;-\ GCC /—\GCQy chains.
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[0018HCRCKIMCHTEE CEEQOAS NIWBA0 GEA v EEeiB allovdaing fob tiNOedpridsion by natural

humatgggq?%gy éelgﬁ égalgls eggﬁ?é%{g%/qt% ggggclia%&tRl gsefsollows The human y4
r (S) |

e SR LT 00 S 5 oAl i

C-gammaBFt (REQV H2 tNO: 8|6§EIW€1 $E:garpma(l$2r & ayeepGli g3t drniGEG GCC

CTG- Rl Tl 8mEr e TR T 2R sl Vs et b i win e

£5 hatia2 [0 m@m ' B&l@d irfn%ﬁtJE}J S0IGRG GBYAACC TTA
pnmeug?%% hae rl(sr]rge?s Cla oalla F gmGAT ATC CTA

ATT &a€ AAS GZC @tar A3-13 AC(SE@ BD Sﬁ@ 1D18O:HndThe resulting

102905 BOERRORL e i SeRnTG (pif et and

used tb @eﬂ% e Fduntingasgidh ge pradv d (SECHED NEBRS), G]Idldlﬁg pCMV-HC-g4
donucl eases EcoRV and Kpnl and cloned into the

(SEQ &Eéﬂ@&%@msmnpﬁnts icefie Ag2pOsAriTy piahii Eegionsicay be cloned into

pCMEHCRS (3R B0T KB OB IMPRE S Riichah LaRbARRSS 438 cand Apal and

expreded) espa&ﬂofmatﬂhral 1’¥b1fld‘ae§ fchaiag.i (Cmraesfdctfiumod fera @ VELORYEQNID NO:71)
T 3 : [ - , )

N T

constrh@Swil NGB W ol ﬁ{eﬁﬁiodlmlgn bPehgRi3chp pPCW-1 anbda- | eader

vector fragnent, yielding the light chain expression

vect or pCW- LC anbda. DNA fragnents encodi ng | anmbda

light chain variable regions can be cloned into

pCW- LC-1 anbda via the restriction endonucl eases Sad

and EcoRV and expressedggamprt oof natural | 1ight

chains. [00177] pCW-HC (SEQ ID NO 78), a vector

al | owi ng f orCansgrussipn cespiressiont andpuridicatiemah ant i body

g2 heavy chain e ol First, a

DNA segnent en@gllndn%%eﬁgﬁﬁgq$y %ﬂiﬁ% ‘gnal peptide
[0018!\]a$h@56@|ymnadlgfht @mlﬁ handble Ir@@m U@dlﬁ@@egiﬁ@tﬁﬁ’f M&vgbﬂz (SEQ ID

NO:8 3ol 08D FEIND 17@ §0). SFRGRM3 (SEQSID NG NABIAREAGES (SEQ ID

NOIGTRE BRYTREPR LS e A SRR M g 360 10

NO:9AAR )CSPecIT€a1Ig0OMAe Gisht EM ACTablaGc8lonSEQrd EnPldidilys fatlows, wherein
VL stgl%shf%? Ya}/n_lbé‘zia(l?gh_t -Eggnéf%able region, VK stands for kappa light chain variable

region, and VH stands for heavy chain variable region: VL-Qb#2 was amplified with the
primers VL-Sacl-F (SEQ ID NO:95) and VL-EcoR5-B1 (SEQ ID NO:100); VK-Qb#3 with
the primers VK-Sacl-F (SEQ ID NO:92) and VK-EcoR5-B2 (SEQ ID NO:94); VL-Qb#5 with
the primers VL-Sacl-F (SEQ ID NO:95) and VL-EcoR5-B2 (SEQ ID NO:101); VL-Qb#8
with the primers VL-Sacl-F3 (SEQ ID NO:98) and VL-EcoR5-B2 (SEQ ID NO:101). The
heavy chain variable region coding segments VH-Qb#2, VH-Qb#3, VH-Qb#5 and VH-Qb#8



AGT TGC ATC TGG GAG TGG GCT CCT GIG GCT GCT GCC-3' SEQ
I D NO 82), by annealing the conpl enentary

Pl0w@biogosates eot i des SP- heavy-124and -2, and SP- herwyEB0amh1570
-4, respectively. The tvvo resul ting doubl e stranded

were a%mél&@e%iﬁen gppr\llrg%rgor p %né%l?%g 19?\@3{8%) / gi\yﬁrfpal -B (SEQ ID

NO: 1@13)gest ed wit h the restrictionendonucl eases Sad and

yi el di ng pCW- heav%/ | eader. Second, the human
[0018%%{% resyliing Hehsehin veaablerrcmos RGRI Prodags f¥dm 41&%@@&1 w1th the

T TN S e e

Sacl- E%ES(KE@S‘EE@@CW PCERGIDANC: TTEGHAdingHELE 1ightNBaidIxpaRgdon vectors
ammez2-

I A A L G Bl e B G Gy, the
heavykbrﬁaP CRr Bfédﬂég mglr(gﬁl%{se\gerw débg’éelaewﬁl?ﬁ{er #eGtticBBh enzymes Xhol

endonucl ease Kpnl [ oned into the vector

and Ap@WgeSpriified, anideligitalyi rmWoC—Agmhﬂe@stedmCrMV -BEtSEQ Ha NO:78),

BB PSS b SR 00 LB ety rene

Qb#S-tHLe ah@JANMTLOBR-A0IQR UG LS fi‘ﬁto&ﬁ’él Ap4l &p&ed ECE/I@-%% (SEQ ID

bp fragnment exci sed from pCW- C- gamma2, correspondi ng
NO:89)o yithding 2ht\¢3vEd ctdom capisstieintveetetsi pAMVvab#2 Fdn pPCMV-Qb#3-Fd,

pCM\%_ir(g)% %%[ang %]\f,ge(% ﬁ 1 bp pCW- garma2- | eader vect or

€ heavy chain expression vector

[OOIS@deKﬁonﬂ\dfedf ﬁlalgmﬁﬁlé 8?6@-@%@@1&16@1‘/%05 heitie p@M\aiCeexpression
regi ons can be cloned into pCW-HC via the restriction

Constré% Friticthe £eEespRAGINE HMXEHAE %MMY&%@@@%FS@ﬁl GeRptruchfn principle

allowJ‘%&%[ %ES %t{ﬁ%‘Me%}%%@%ﬁ%@%@g%%%%%? REMG-Go increase

yieldsex fasistateriargonsile paiduetidd o fadntibaditghedyeandridht clidio nodifig regions

were S GHEET 10 § %ééﬁelgﬁﬁbgﬁd%%%ﬁh%ﬁégﬁs iEedbeyo:100,
For 1n5t%9éeo HSr e siBf %?raﬁﬁlﬁfan‘gaébﬁpﬁ SWholel Wﬁ%t%aﬂﬂ%ﬂﬁlg region

chain Fd region was a ified fromthe plas
was cpid-iong aeviP-Qsi2AgC bheligesiioewsth hgantmedencifZymoGABeGaG! Pmel,

e oG A L 0 SR O 1T 2y 2 R
Nhel-Fh& @%t&%cﬂgr ﬁi’[@m@B@Bﬁ@ 65#2 ﬁ@QTh@Q'N@Z ﬁge)vy c_ﬁlaﬁi codlng region

resultin

roduct was digested with
was (heagREise] Hom IMSQBE S HES8y st eanitiane sotiPeichedesulting 1433
bp frag%tﬁ% %%%RE)? %(g Jhd %"f‘e““%go A?cfi‘q%cl di Ieset%d:j %BEIP %2 Lct yielding

a ments encodi

the whoaé IgIbb@rm@mmsmepaBbs Q:H#ergdizl nto pCI\N Fd via the
restriction endonucl eases Xhol and_Apal  and expressed
[0018‘&]3F?¥a?>tpr%$10§2a5h%§@9 feaganant. #ye rQRj20Rd .codine s ion eves %ﬁlsed from

OB I SEATERADIR At 1R AT MM i,

and thpn digared iroo AGE]-Fadd dﬁg’ea‘@tf@ﬁﬁ]ﬁj -Qer1IZQ] yiplding tHEFgb ekBEQion vector
pCBl#Z}h@Sﬁ% The WKOIG g eg]lpllegsiwor? cftoorrs p%%?Sed(l?%elsé%}b CgfIS-Qb#S-IgG2
and pCB15-Qb#8-1g(G2, and the Fab expression vectors pCB15-Qb#3-Fab, pCB15-Qb#5-Fab
and pCB15-Qb#8-Fab were generated in exactly the same way as the Qb#2 expression
vectors.

[00185] Expression of whole IgG and Fab fragments was done in HEK-293T cells, exactly as
described for the scFv-Fc fusion proteins (Example 6), with expression levels in the range of

20 to 50 mg/L. Both whole IgG and Fab fragments were purified by applying protein-



human anti body g | heavy chains, was generated as

follows. The human g | heavy chain constant regi on was
Pl0waopsisizest from human bone T ow cDNA usi ng tPET/EP2007/061570

primers Cgammal - F (5'-CAA GGG CCC ATC GGTI CTT CCCCCT

contaeg T sty §E%fhn%c9§ﬁﬁrﬁnsp@% BRI Gl g human
F(ab’ )\M tThet &tﬁuﬁlﬁ§wetecwgf¢daw@ll@nucdomewﬁa®k oﬂt%v Kimate-@ifbred saline
repl ace the Fd coding region in Fd

(PBS)| glq\@@g)proty}neqlgqeﬁ i Mi€ilyeing BEG 9.0 N%ﬁgg}ons m(me (cgollected n

tubes fc{) itlol %&ﬁgﬁgﬁvﬁ’? ?E%'ﬁ?"[)f(%gaﬁ%gfo n @%t?ﬁicoﬁﬁﬂmpge fractions

were drabytzed (btyl SiDS@MEE] uod pasles. Weobufﬁmrdwaékpadcha@d exifir EBSe dialysis
heavy chai Cot ransf ecti on of

using ég wagq ggt@; @mr ﬁle)lyw @aﬁsec{teé ”Jaqe [pgpteins in PBS
8 .
v O EAERBL SANRL g AL D) o s

Workllh@s%ks warevept ard Al lvawirdag afiquots fve lengptcera stovapcotere flash-frozen in
nat ur al hﬁrmn anti body g4 heavy chai ns, was generated

hquldk’é‘iﬂqg@gta% tRtRBAsCf ol | ows. The human g4 heavy chain

00186CPRL BRHin; aal- Ll fGemniumen Edbuli

(001860 B ng qﬁh&h rs G '@m% SEQ'I D NO. 86) Elobulins were

analyz@d(jmrﬁiﬂ&AB@se(Iﬁiallﬁ@démbém Eﬂ’@lﬂﬁ@ BOONGK6f 3he inBE@dgdbulins,

half- n}aéa‘ﬁaﬁﬂuﬁdl-rhe 2 u' t%{' %rl?]ig%(%lg g&%@%@t %%lag%tl}né that they are of
CCC: GG CAC CA TTT ACC CA-3', SEQID NG 91). The

resulting 1029bp PCR product was digested with the
riction endonucl ases Xhol gd Pa and used to

Table 1 an%e O qoncErrations %g dl erélﬁglﬁn al b "(SEQ I D

NO 85), yielding |pCW-HC ggd2SEQ 1 D NO 90). DNA Fab
fragments encoding heavy chain variable regions can be

Qp#2 ¢l oned into pCOW- HC- g4 (@E@QWNO 90) Via the261 454PM

I Cbll I bll UTI CIIUUI UL,I CAdST Ilu /-\pa allu T
QB#3as part of naturdl g4 hegsvy cp%jr ransf e?‘{)g?@}%

Qp#s a pCW-LC (SEQ I'D NGO 71)2prs54 LC—I apbda (S@;)_QQIM@
110) with a pCW-HC g4 (SEQ | NO 90) expressiaon

Qp#8construct will alll ow féﬁ6t-ﬁé)9|5rpMuct| op of wiol 0Py

N AN O - Caoaneoetrilot @ o sy ~ao o) o it £ At
CAAINVIELCLTE I \/UIIDLI bbll UII CTAMNT TOSST UIT, allul purrrrovatt Ull

of fully human Qb- specifl c 1gG and Fab. [00181] The
heavy and |ight chain variable region coding segnents
of scFv-Qb#2 (SEQ ID NO 8 i scFv Q#3 (SEQ ID NG 9),
scFv- Qo#5 (SEQ I D NO EstFv- Qo#8 (SEQ I D NO

ol SRR MhmhF atibe Qﬁa&?ﬁ%ﬁ%&?@%&%@m yinlss:

SpeC|f| cally, the |i ghdi-pe&si atitudiabl e regi ons vvere
ied as follows, wherein VL stands for

[001871 mph@%PWOGém%}l@e%ré@lleW) g\tegﬁﬂéglaﬁérfrqaasgaﬂqu@ﬁl@aﬂmzed
blood & ﬁ-ﬁi@gi %@i-g7) (SEQ ID NO:124) vaccinated volunteer by a standard Ficoll-

Hypaque' ™ Plus (Amersham Biosciences) gradient method. PBMC were stained with: (1) Qp-
preS1 (21-47) (1 pg/ml) in combination with a Alexa 488 nm-labeled Qp-specific mouse
mAD; (2) Alexa 647 nm-labeled QB (3 pg/ml); (3) PE-labeled mouse anti-human IgM (diluted
1:50; BD Biosciences Pharmingen), mouse anti-human IgD (diluted 1:100; BD Biosciences
Pharmingen), mouse anti-human CD14 (diluted 1:50; BD Biosciences Pharmingen), and

mouse anti-human CD3 (diluted 1:50; BD Biosciences Pharmingen) antibodies; and (4) PE-




regi on, and VH stands for heavy chain variabl e region:

VL- Qo#2 was anplified with the priners VL-Sacl-F (SEQ
Pl0wo o855y and VL- ECoR5- Bl (SEQ | D NO 100): \ETIRER07/061570

with the priners VK-Sacl-F (SEQ ID NG 92) and

Texasgﬁd @%OFE BP%%SE Qbh%albgﬁ I~ &n@a %#gdé@ftetgg ltSQEépa;ltﬁgnﬁrd%oratones)
After #Qibling, VeHE 4% Whdhdd! fikerbd laf@ HEe LS spetifi SBQIP (FL1-positive,
NO 98) and VL- ECcoR5- B2 SEQ ID NO 101). The heav

FL2-nggadive, Vrd-positever elgfibnegadiaiphgvae ginsied s ove @#@SVan%lge SE flow
Cytomty% Bdn ﬂﬁk%ﬁféhand VH Qo#8were all anplified with

prinmers F (SEQ ID NGO 102) and VH Apal -B
[00188]8E621dtlﬁ)cﬁl§31 d08Find IR scFhecH e&nﬁzideidilgldyi Igrtryoka da)ne exactly as

variable re PCR pr oduc sted with th
deSCHP%gWrE’@fI}Pé%g éﬁeﬁgﬁr%@laggtg %rﬁéf' é’clo/r@ Spﬁﬂ Pﬁ?%\@arﬁgbogﬁwagf‘elsolated
essentglefl eaglagg&%%w 'E% él'e @ngm%ég?%l%@l '(?qua?sﬁsgé Pﬁgoﬁ?og}al of six preS1
(21- 4BFE@B¢1ﬁeﬁpmlexi$¢somememrmﬁsdpMA @:%2 E@}0, JCA8-1Q2583:0d T, 025. ScFv-

#5-LC LC...S | | t h
Fo fusSaT S T b B G GROLP PR TRGHEICE & HOFHYH tdSramion g #hd 6. The
blndlnth}ﬁO &ﬁésrd Uri®1dd SOZY. P $usttiop rom vé&@'até?\}%ﬁ‘éd l%“ELfSA@stentlally as
i gated i nto Xhol - Apal gested

descrlb@ meExamplel Hi g f-nteaings bm@mg vc&smhse@ﬁé raé§9n<mntr@m80msthe low

nanon%% %#@ﬁg Si%e as'éﬁﬂ}/l E&’(gﬁ 1F'Cé\ﬁ'ges§,ed5 nM; 1023, 2.2

nM; aﬁ&:Mﬁfdl ¢ 2&Q é@gb&ﬂt&&hat thié Ethtdjddgsstai’@oiglﬁgl?dfﬂtﬁ@l @Antibodies A124,
Xpressi on vect ors pCW- Qo#2- Fd, pCWwW- Qb#3
E040, p@lw E035- myl £AE5 pf@w -cop¥gtedgto W@etﬁsbl}ma!;s Ia@%oﬁsc{ espregped and

R pressi on of each of the pCw-LC
punﬁéd;lagr%sm gﬁnglg)ﬁst?lg?ts with the correspondi ng pCW-HC

or pCW-Fd expression construct in principle allows
for the production of, respectively, whole 1gG or Fab
fragments. However, to increase yields and facilitate

| ar ge-scal e producti on B{sRp[ifpdi es, heavy and |ight
chain coding regions were first conbined into a

Isalatign ef hgBhi-sherifici humnansliaﬂnnaéantnbodlp@m Nise@n labtibodies

00188 borich, vl oiosRRteg el R pRRORES irbui gy LEFLk e pggarinized
blood €¥E1 $ GQPIN BFR AN M2 v fankder dbgest stidayd t Flcbﬂ‘-@{ypa%ueTM Plus

restriction enzymes Nnhel and Pnel, the resultin

(Ame@barfl EagvEnmees) grddiens andtlyoda GEMYS arqyerined wathr OPHA- g@w@n (4 pg/ml)

hen | hel - Pnel
n co@rgnenla dlmﬁ SertJ | éﬁ%‘glj&lzsmpgﬁyc .?.lﬁlouﬁo %%ﬁ@;ﬁlﬁ% Igﬁelgg d%oaé anti-mouse

antibod@ Q{H&ﬁsdﬁﬁﬁnﬁﬂﬁﬁ@&&bﬁ adbbra@Hcp by Qiska- Gfl@nﬁh)ﬂaﬂé:l@d?ﬁﬂ @nug/ml);
Ascl and Pad, the resulti n?411433 g frag

3) P%Méqtbebgr mppEsd antishamam dgM. i 1gB: &P [hiead Ade pHPOAIE @éscleé@‘lbed in
Exam ggltbg ?%@éf?c&%gﬁ dj%glefl %ﬁojl-lgg?lllt'ig{rl&ég)l(pr e?geﬁl?}EBQy as described in

Examplabl (f. r Aafierestaininigh eel@a#& wdshedd ﬁﬁgredagidoNlomEIﬁ-spmﬁséﬂ cells (FL1-
positiyeegg]ztt}%ﬁ%%%g ?éﬁn‘éﬂ? %tﬁléq?&ﬁ)\gmﬁlitelfq qo% on a gAC%q/antage SE flow
cytometer (Becton Dickinson).

[00190] Construction of a Sindbis-based scFv cell surface display library is done exactly as
described in Example 3. Cells displaying Nicotin-specific scFv antibodies are isolated
essentially as described in Example 4, using QB-Nicotin as a bait. Nicotin-specific antibodies

are cloned, expressed and purified as described in Examples 5, 6 and 9.



and then |igated into Ascl-Pacl digested

pCB15- Qo#2-LC, yielding the Fab expression vector
Plywp@apsdshsi2- Fab. The whol e 133G expr essi on vect BEFEP2007/061570

pCB15- Qb#3-1g&2, pCBl5- Q#5-1g&R and pCB15- b#8-19Q&2,

and the Fab expression vectors pCBl5- Qo#3- Fab,

pCB15- Qo#5- Fab and pCB15- Qb#8- Fab were generated in

exactly the sane way asEmMP@E#QZ expressi on vectors.

[00185] Expression of whole IgG and Fab fragnents was

done #splatimn ofosif andiger-specifie hupan dnenagkanabaatibegties: he

scFv-Fc fusion protegjl W th expression
| evels in the range%b %8%p€ngﬁﬂ§%i. Bot h whol e 1 gG
[0019 BinBlerkyhioral baghtendisonoelicer @lis i(PBRIC)ate apdtyd frgm 20 ml of heparinized
cel | pe natants to affinit

blood %?ahﬁﬁsg‘i%&t 2 réllfp}(]]gtvé'lpﬂn@zte FQ nteg:g)é)y %ﬁtlap(%ﬁ@l l1‘%(1‘4)1%/HypaqueTM Plus
(ArneIF ﬁﬁg 1§18§c1enl&§ gg | AHR RS PBWVRG RRA M ED WAl @9 é}fr!h%rehn &24 -31) (4

vol unes hat e-buffered sal i ne (PBS),
ug/mlpnmtoembumtlonewllth\nat Alexal14 $4nGh- 1ab|ehé @B-}sﬁecﬁﬁc narise mAb; (2) Alexa

c47ony ieleli P (A FuR 3} PEUERT moties B Phge deRE agny cBiintpa o3

antibofile@Cdsl QRSriVRS & FaMYZe ;DS Pﬁ%x@sﬂ@dﬂ@&h&ﬁ mo-ﬁg@ anti-human
uf fer was exchanged wi th PBS by di al ysi s using 000

CD19M1\Q©0®V el aegribgd én Famiplesil @ 8865 etningng, (cplléna@eyvashﬁldeﬁltered and

ghreliﬁ l(l%E_g L)%%ﬁ?l{rf Oteﬁfl eg% (Fpe E}%Fsltl\\’\/?e rl?lt heSgra]l 1%/% :P}L%L[gossntvré 9%1@ ~negative) are

sortedaini LERCEWantidys KE Iﬁ@\xfsdy@@hael\/@eetdﬁﬂm"bk@sorﬂ 0C, whereas
aliquots for long-termstorage were flash- frozen in

[00192 ﬁanﬁﬂruml@rr @i k@@@l scigocdlcsurfage dgg]eyTiHuai i diong exactly as
f
descnﬁ’&?ﬁeé}za:nﬁ% ? : %@ﬁ\z\(}ég r&@ : eg f%f B@d ﬁ‘%cgglg\ﬁ fﬁlﬁa odies alée isolated

essenthdlycasi db@d‘lbeld iExEapipde 4, udtog Qﬁaghrehﬁ (2421) as a bait. Ghrehn (24-31)-
| obul hal f nHX|naI bi ndi n ser
Spemfi&i 205 Agpgre ekw%rﬁxpaé‘ts%ﬁmld Pufifigd e siwgﬂ%floﬁtb Yeé% %&Pd 9.

very high affinity (see Table 1). Table 1: Range of
concentrations of half-maximal binding to Qb. EXAMPLE
10 Isol ation of human pat hogen-specific hunan

nonocl onal anti bodi es: [ =~ anti bodi es [00187]
Peri pheral bl ood nononJ%ﬁ%%ﬁRggﬁ}s (PBMC) were

| sol at qgbladicimdL41etber Zpe!&mmﬂhz afbrdcRAd Aftikbdids: pr eS|
(21-47) (SEQID NO 1 vacci nated vol unteer by a

standard Ficol | - pruqu@@lﬁiaﬁm@@thmersham

[001953’ ﬁjﬁm%gsﬁ?lg{]z?p gf;f)c ]?ECEHQ%?H% 1sor%g¥§% Shobl g't g%ll%\rﬂg%cﬂi:ngividual.

Alternatiedq, B8 1ndpetifibat e@llsQ:ie S@ﬂ@tbd Iﬁ@nﬂ@ %Edm@cb)ccn(a%d %l&ﬂt@er Thus,
647 nm | abel ed Cb(§ ; PE- | abel ed nou
periphgral blq@@@@pqngg}]e%rdq lﬁl(lgal\/lp)@@e 15g[5tqg; Hemi20akaf heparlmzed blood by

¢ s PRSP MTED SR AL el 1B PPvi o

staineq ehithut 1o QLLFEQL1 (Bljlank)sm: c@nbiastiGhaithiangexy 488andlabeled Qp-specific
mouse mADb; (2) Alexa 647nm-labeled QB (3 ug/ml); (3) PE-labeled mouse anti-human IgM,
IgD, CD14 and CD3 antibodies as described in Example 10; and (4) PE-TexasRed-labeled
mouse anti-human CD19 antibody as described in Example 10. After staining, cells are
washed, filtered and Fel d1-specific B cells (FL1-positive, FL2-negative, FL3-positive, FL4-
negative) are sorted on a FACSVantage SE flow cytometer (Becton Dickinson).

[00194] Construction of a Sindbis-based scFv cell surface display library is done exactly as
described in Example 3. Cells displaying Fel dl-specific scFv antibodies are isolated



nmouse anti-human CD3 (diluted 1:50; BD Bi osci ences

Phar m ngen) anti bodi es; and (4) PETexasRed- | abel ed
Pl0yworpnesessans i - hunan CD19 ant ibbdy (di | uted 1:50; PCHEPAGT/061570

Laboratories). After staining, cells were washed,

filtered and .preSl (21-47)- if..c B gell LI . T
essentllly 1 RO B el s BB (o2 B3R 4% libredi amtivodics
are cloMet oxpedst@ICardpuaificAeSVantibgrinIKahdpdw % ytaaa®t er (Bect on

Di cki nson). [00188] Construction of a Sindbis-based

scFv cell surface display library was done exactly as

described in Exanple 3. Cells displaying preS

(21-47)-specif ¢ scFv anti bodi es were isol ated

essentially as described in Exanple 4, using Qo-preS

(21-47) as a bait. A total of six preSl (21-47)-specif

c antibodies were identified: Al24, (C032, EO040, JO058,

L023 and L025. ScFv- Fc fusion proteins were cloned,

expressed and purified as described in Exanples 5 and

6. The binding properties of purified scFv-Fc fusion

proteins were anal yzed by ELI SA essentially as

described in Exanple 7. Half-nmaxi mal bindi ng was
observed at concentrations in the | ow nanonol ar range

(A124, 6.9 nM C032, 5.6 nM EO040, 1.2 - 1.9 nM JO058,

7.5 nM LO23, 2.2 nM and LO025, 1.0 nM, suggesting

that the anti bodies are of high affinity. Antibodies

Al24, EO040, JO058, L023, and LO25 were converted to

whol e human 1g&2, and expressed and purified as

described in Exanple 9. EXAMPLE 11 |sol ation of

hapt en- speci fi ¢ hunman nonocl onal anti bodi es:

anti-Nicotin antibodies [00189] Peripheral blood

nononucl ear cells (PBMC) are isolated from20 nm of
heparini zed bl ood of a Qb-Ni cotin-vacci nated vol unt eer
by a standard Ficol | - HypaqueTM Pl us ( Anmer sham

Bi osci ences) gradi ent nethod. PBMC are stained wth:

(1) Qb-Nicotin (4 ng/m) in conbination with a

Ni coti n-specific nouse mAb and FI TC-| abel ed goat

anti - nouse anti body (Jackson | munoResearch

Laboratories); (2) Alexa 647nm| abeled Qo (4 ng/m);

(3) PE-I| abel ed nouse anti-human IgM 1gD, CD14 and CD3

anti bodi es as described in Exanple 10; and (4)

PE- TexasRed- | abel ed nouse anti-human CD19 anti body as

descri bed in Exanple 10. After staining, cells are

washed, filtered and N cotin-specific B cells

(FLI positive, FL2-negative, FL3-positive,

FL4-negative) are sorted on a FACSVantage SE fl ow

cytonmeter (Becton Dickinson). [00190] Construction of

a Si ndbi s-based scFv cell surface display library is

done exactly as described in Exanple 3. Cells

di spl aying N cotin-specific scFv antibodies are

i sol ated essentially as described in Exanple 4, using

Q-Nicotin as a bait. N cotin-specific antibodies are

cl oned, expressed and purified as described in

Exanpl es 5, 6 and 9. EXAMPLE 12



I sol ation of self antigen-specific human nonocl onal
anti bodi es: anti-ghrelin antibodies [00191] Peri pheral

Ployw@bmedsitenonucl ear cells (PENC) are isol ated fPONERBOM61570

CLAI

of heparinized blood of a Qo-ghrelin
-31)-vacci nated volunteer by a standard
Icol | - HypaqueTM Pl us (Amer sham Bi osci ences) gradi ent
rrethod PBI\/C are stained with: (1) Qo-ghrelin (24-31)
in conbination with a Al exa 488nm | abel ed
%bm e@ pf l%ﬂmsﬂecq%e@prqszlpgmme%@élbedw piracifiosBy dindage an antigen of

anti-human I gM 19D,
%%%%ﬁgﬁﬁhﬁgéb Emhﬁgﬁ%s as ?gcrlbed i n Exanpl e 10;
and (eﬁlk)ctlﬁg fﬂ'c&ﬂalsﬁqﬂﬂdtﬁ)lned)fedolxwdsB @it ia- fubrpopulEid® of B cells by
22} :ge 1@23%3 Cr t elléchEa)l(tngl gﬁl}sgeqlﬁga}llgr bﬁltdgllgmsalg antigen of
(24- §@&.§pe0|f|c B ceIIs (FLI -positive, FL2-negative,
FL3- p05|t|ve FL4- negative) are sorted on a
@C%ntaagg 8t dlplowirely tespreseon (IBeatyornwiiireiki n@rhn)mernber of said
[001%2% structlaq)of a S ndbls.g%fed scFv gﬁh bl
sur f 4BRAVEFRE BYRIGSSongbgiy oigodes AR aBybedy omplis gl lqaglope variable
in Rl (&R3; byeel | s _di splaying ghrelin
(24-31) - speC|f|c scFv anti bodi es are isol ated
essefil | aquraangdes@Witbe@ﬁ ial Bhépmelefulegsiwhgrein said generating
Qo- ghrelln 1 Ghre
speat 11 co g dRadte EBRihing RGO IS it Fpmuapid -
as descrpdprithtion dEBAGRIsEShOrcirbeaah bf Yaid DIMNRhE cddes of said pool of
Isolatlon of allergen-specific human nonocl ona
ant i bodi BYA mateculpepncgeseic egides lqeipngapriphie region (VR); and

pri nghpl I
PronlP Sy B PR LB SR 598 Bl ffdy i
- speci f i expiessiehlvsctar;e i sol ated froma Fel dl

acci nated vol unteer. Thus, peripheral . bl ood

noltefng c¥id salppiiie) aPaess©B| JBMY 1 fitn 20fiFt pppulation of

hepagLpinz&dn blipod by a standard Ficol | - Hypaque(tm
Pl us (Amer sham Bi osci ences) gradi ent nethod. PBMC are

et ai displaying hnt1bd@1esq1f fag alghav(ivhl ggpnebsior hbrognbn mlet $wface of said
with a Al exa é, Iabeled Q- specific nouse mAb; (2)
Al ex3?P: Fabef® Q@ (3 mg/nm); (3) PE-1abel ed nouse

ent i nbM ﬂg@ﬁbﬁMald AE¢ p&pdticnst hdBmanid BORie&1@&herein said cell is
descrlb in Exanpl e 10; and (4) PE-TexasRed-| abel ed

nmoustelestad fon @lmacrap@imhef ainthie o todisdisplaad areids puifaes aispesifically
10 E?‘ Eil% gld ﬂl%egr??fs IE%ELF ﬁra V%énﬁ%g alﬁ}i_glfln ek rrmna%t j[ilelreof

-spec 've neg at
FL3 p05|t|ve FL4- negative) are sorted on a

FACSVantg%e SE fIOMIcytoneter (Becton Di cki nson)
Thorgiodcdrdaimgds Mt cachgmipds creeded by g %@eral expression

gribed
itk B A RKe) ) S beb TS RGOS RS 2
anti bodi es are isolatedessentlally as described in
anpl.e 4, using - Fel a . bai Fel speci fi :
T Phbr oL i ey ags leezfp?p Sk s atpla?%tPP%XRa miprised by said
A8fRuL Red AdavPARR! BSiable BgRAAHEAPLMPa light chain variable region
(LCVR).

The method of any one of claims 1 to 3, wherein said generating an alphaviral

expression library comprises the steps of:



1. A nethod of isolating a cell expressing an anti body

specifically binding an antjgen of interest, said
Pl0yworedonoss7ennpri si ng the stepLlof: (a) sel ecti ngpéT/BP2087/061570

popul ati on of isolated B cells a sub-popul ation of B

Ils b select helr a abi
6 o cSorReaPE BRSO E BN i “Bleof FRAPLLDAY: Hpid aenerating
genegahprivghgdc Sep awlral expr essi on I|brary, wher ei n
each menber of sald al phaviral expression library

encodbs #APIHHEHEAN caidpsubspenylation) e} sHe a\/eﬁ“mtam@ of DNA
regi on (Mﬁ%clgym&bhlgqm@vﬁglng a nultitude of DNA

nol ecul es d generating conprises the step

of afipl Iémplrfglng froml sad sbipopolheen lo€B feelsnassdcdnd pool of DNA
subpopul atj o cel | wherei n each of said DNA
nnlecule‘%lO u@%@&”ﬂ@él(if ReBd ol ecul es encodes one of

sai diiff Cﬁé@ﬁnéf@ro'f%h %ré'tedﬁﬂ QF saﬁa/ Egoon%ol(dﬂleA molecules to
clonlng a speci men of said nultitude of nol ecul es

into an akbh&wrbahIE%@masthgahebﬁmcgomCDR)ntrodu0|ng
@’3%3?@9 3oy 3%341.@%3{ g?g‘ﬂllf bl%r a%ly DH% prpggﬁl‘{nhés into an alphaviral

antlgqg&§§nQ%m§@|d alphaV|raI expression |ibrary on

the surface of said manmalian cells; and (e) isolating
Wh@imns aa@h ﬁmqr@herp@fpsauét alphavalfal reapressipanlityaty sn@deélan antibody

CAE Ry B3l ERabichyn BRofts LR pLE BPORbiY ahipy wherein
i EIOVR ad giucancwezne ik éd1oesaEls bthef byasafldi agle REgiof.

antigenic determ nant thereof. 2. The nethod of clains

1, wherein each anti body encoded by said al phavira

5. @ﬁ@ﬁl%ﬁl%'d%@ alrlr% n%@@, clhidfst PRY 4 ng{gp% SHd aﬁ%ﬁwlemﬁgﬁy ‘tgﬁding said

trans rane region.
alftlgah aff merdstadys a Ringlsfvhniaiantibadyd at | east one VR
conprised by said antibody is a heavy chain variable
region (HCVR) and a light chain variable region

6. ThO¥RModbf atPBndBE HQghsOf 0241 ¥y 1RGN 9fid Gh@b si;e&ﬁcéhy binding said

wherein said generating an ‘al phavi ral expression
wittgeaioy itongins s Bsmuinecdsordpsnanfan(ibydyg rederablyaghuanan antibody.
mul ti tude of DNA nol ecul es encodi ng anti bodi es, said
generating conprising the steps of: (i) anplifying

7. ThOMcHRIA Sk~ d@@mflcmlm@rl t@f6 %vtfeeélh $aid dehbdtin®@chulfifude of DNA
DNA nol ecul eS encodln
molecules comprises the steps o
(a) 1isolating RNA from said sub-population of B cells;
(b) transcribing said RNA to cDNA; and
(c) amplifying from said ¢cDNA a pool of DNA molecules using a mixture of

oligonucleotides comprising at least two oligonucleotides capable of amplifying

VR coding regions.

8. The method of any one of claims 1 to 7, wherein said generating a multitude of DNA
molecules comprises the steps of:
(a) 1isolating RNA from said sub-population of B cells;
(b) transcribing said RNA to cDNA;



(ii) anplifying fromsaid sub-population of B cells a
second pool of DNA nol ecul es encoding LCVRs; and (iii)

P10y powriossgospeci nens of sai d T84 st and of said SECDEP2007/061570

10.

11.

12.

pool of DNA wolecules to each other by a DNA encodi ng

PGP BR8] oL B OB g Bruiulhng o fr

exprﬁls;&m@rbfv(ﬂcgoaﬁclems ebpeisiap mmsfw@bllg@mleoudes capable of
al phaviral gre55|on Ilbrary encodes an anti body

conp#iRlifipgs VB\rf@Idl%éﬁglpﬂ% a HCVR, a LCVR and a

gc{) %@E@{ %t ooﬁelgsg’ﬁioa?lﬁ L&ée@gﬁcﬁbﬁl%ﬁﬁoﬁaﬂg ﬁ's%a second

met hmiktofe @nyligoneclodtidek abn'@rlﬂmg ait deasivhves ellgorﬁmledtldes capable of

anti body specifically binding said antigen of interest
is a@@P%@F@IéﬁgBﬁogwgﬁﬁﬁﬁ% ad The method of any one

%P Ciuﬂhﬁ% ?egﬁrﬁerﬁ o MRS Bl aﬁ@'sgldasré&r*ﬂoﬂ% l%qqﬁ:NA' kb Yes to each

ndi ng antigen of interest Is umani zed or
hunamhaNMJbEdy\apmdmgmabﬂymarhgumn anti body. 7. The
met hod of any one of clains 1 to 6, wherein said
generating a multitude of DNA nol ecul es conprises the

SheRSetifd of @hirh P halelctd aRINAt ha@narsaid 1iakd- %%%ﬂl At éﬂéBded by an
of Bcells; (b) transcribing said RNAto ¢

glmgﬂmuﬁlyptm@a Fongmneslain gaid A mixpaelof th(mmlent)d@cﬁmﬁe}ygherem a second
P31 87 sfaefbl bGiaL Okl AARL S FR AR ACIRIE fDfnd! ippuid second

ﬁl@)dhﬂ’é:g)ffoﬂ?@b@lﬁﬁeotﬁes W‘I&reﬁﬁ‘bfﬁf&a@lﬁl s@iﬂi}/olfg@ﬁu@fsotide&ﬁnﬂﬁdlﬁg said first
to 7, wherein said generating a nultitude of

pist of spiddinkerpraigeand pad srligpauchsotide ppcodipg é@lrinsgcwwart of said
fl@%?@@é{gf%ﬁ{@%ﬁﬁjlé‘%&%ﬁbnﬁ%ﬁn%ﬁ% refePa?b E%ﬁ&%ﬂé@' dﬂ %t least 3,

pnefaablp adleanfl ODNArenmt feeabll e st luast A0, amdfrmm torafeceblyr2d rafcleotides in
nucl eotj des co [ .at ast two
Eredontierao bengapRhray ?a@ﬁﬁ? TRy ALTAEAR. BESSTARY at most 40.
B &@Ferab(lgﬁt AR B0f MdWodt %fér%ﬁlgddt %%@%ﬂeo?ﬁ%@ﬂl%ngth
mol ecul es usi

pool g a sécond m xture
ol i gonucl eoti des conprising at |east two

I go ucle tides capable of i f
Pt P SR B P ARG Tol9edt ARS oML SFF IR SsHd RNA o
SBNA @cﬁ'ﬁlﬁ”ﬁ@s AROdte fo%@»aﬁ@h@ﬁﬁé efc tréhseAFdnRt dTaidYulBpopulation
DNA encodi ng said |inker region.
of B cells, wherein preferably said pre-amplifying comprises the steps of:
(a) selectively transcribing polyadenylated mRNA contained in said RNA to single
stranded cDNA; and

(b) amplifying double stranded cDNA from said single stranded cDNA.

The method of claim 10, wherein (a) said selectively transcribing is performed using the
oligonucleotides of SEQ ID NO:32 and SEQ ID NO:33; and (b) wherein said
amplifying double stranded cDNA is performed using the oligonucleotide of SEQ ID
NO:34.

The method of any one of claims 4 to 11, wherein said linker region consists of 5 to 30,

preferably 5 to 22, more preferably 5 to 20, and most preferably of 18 amino acids.



9. The nethod of claim8 wherein a first part of said
linker region is encoded by an oligonucl eoti de
Plhwagomwsasstes in said first mix@ure of ol i gonucl eRCT/ER®07/061570
and wherein a second part of said |linker regionis
coded by.an oligenucl eofide,contained.in,said.second.
13 FRCRoHr By Jan S0ES FEl 5o SRR Sia  DpEPrH GE G Brises or
ﬂef@&tﬂ&d@b@ﬁﬁtédﬁsm(@@@g%aid first part of said
i nker region and said oligonucl eotide encoding said
second part of said linker region conprise an overl ap,

i of Y i | an i ; :
14, RERRHG O WPEE LA to 28 MBI S ot ortnaticotides
peterabig tsaidr fekemabline ddblipoah@aitidde somprisaarugtidnst wherpeeforably all,
still further preferably said overlap is_at nost 50,
prganurlspliqes selerigd froapthe mup opistareef| SEQID H»?H%rf‘f %gg-and
nost preferably at nost 24 nucleotides in |ength. 10.
The nethod of any one of clainms 7 to 9, wherein said
15. ThamsthadbfignpfonsadlainRNA to ol 4 Diicreiongund sesturd ef stlgpsucleotides,

of .pr.e-ampl,i fying the transcrj.pto f said .

BSATHRB P OHCBE BRSAIT 5 OF whBPIS pResar SHTRFiss; gt least two
PrERBERUALA OB TGP REBERE LN g S EEbea
pisfesitiy| enidt mavigied of DNigonaglgot(dsy, anmgfeiablyi sgiddoedsind mixture of

st randed.. cDNA from. sai d singl e.stranded,.cDNA, 11, The
AARBEESHERT Qi ES S aR® pEr St g e Eaepafifes FMcd from

the RGP dodkiBEnd 6f PEO IDMBAIUS 569 the ol i gonucl eot i des
of SEQ ID NG 32 and SEQ I D NO 33; and (b) wherein said
anpl i fyi ng double stranded cDNA is perfornmed using the
' t f 2. - -
te. - Fhe SO BELhI PR o | dorth hordy sal 09 leofbfeotides,
pefisildy s safl Sedomd3Gnixprref ef abligoricteoti®, ommnprises at least two
referably 5 tq 20, and_nos refe ly of 18 am no .
gapiclpatideitanshls Abamg 1fyé?%/} a&ﬁ@ﬁ&%ﬂ@gml@n& sihercin further
ié\téﬁrr;ﬁ;l? SR ke nr r@l@%o‘ﬁﬁcl@@t‘fﬁ%@i ﬁﬁ&eﬁt’bl reefdesB®InM mixture of
onsists of SEQ ID NO 107. 14. The netHod of any one
ofiganuglicotsdc?, tamirdses wh st twos piaderablytall; eligénucleotides selected from
| i gonucl eoti de f.er abl aid first mxture of
gﬁi %ﬁU@P&&W&ﬂ@@%@E@Pﬁ@%@t§P§1east two, preferably
all, oligonucleotides selected fromthe group
consisting of SEQID NO 42 to 48. 15. The net hod of
17. Ehﬁym@ﬂ)@d ahyranczok daimg, 7 tghlés mharcsnsagd misdigras odzonucleotides, said
Al #R0ME! SOt 83 IRL 8F 2Bl Yol d SRsend
0 |gonuﬁ 2ot 10es; conpri ses 2 edst™ ¥ wo
kil gaduat edprides capsadbeaaplipmy VRydodihgkapipas, Lhdin all forward
codi ng regions, wherein further preferably said ) )
miteeigread afl reyerssaninesre senteasd ingjaik tofad BmpuRAre insiicesiyimolar ratio.
m xture of oligonucl eotides, conprises at |east two,
preferably all, oligonucleotides selected fromthe
18. TGhouptioansf aby nge aff GhE@sI DokQ, 49hdrain 5Gich member of said alphaviral

ofpgoxntuléfegti&)gs comprise a

expression library encodes an antibody comprising exactly one VR and a

transmembrane region, wherein preferably said exactly one VR is a HCVR.

19. The method of any one of claims 1 to 18 wherein said antibody encoded by said
alphaviral expression library comprises said HCVR, said LCVR and said linker region
(LR), in an order selected from:

(a) LCVR-LR-HCVR; and



16. The nmethod of any one clainms 7 to 14, wherein said
m xture of oligonucleotides, preferably said second

Pl0warooosssonf ol i gonucl eot i dest? conpri ses at | eaBCT/ERDOT/061570

20.

21.

22.

23.

24.

25.

ol i gonucl eoti des capable of anplifying | ambda LCVR
d| mhereln further preferably said
ﬁ%xtﬁg gkﬁpﬁgohucleotldes preferably said second
Whleltr @reRfabdy GO btdet BALCVRIL.REIWWR] ses at | east two,
preferably all, oligonucleotides selected fromthe
group conS|st|ng of SEQID NGO 57 to 68. 17. The net hod
‘Pfe AiWho8RE N o FLIRHT té 1§9° whErei 0§ ﬁhﬁlng B ShidM e Hhéns O said first
gonucleo | des, sal st m xt
p(bolgxfrIDNAembledﬁSs and séisaidsecandpsaafudAofolecules to each other is
ol i.gonuycl egt i des conp ise at anount __of
E%fﬁmeé% PEhpysing yhqgli gﬂﬂéﬂ&’&ﬁtlﬁ% J@@ fesina SER éﬁé\@ 0 %nd SEQ ID
ey Wi dyphdgers and all reverse primers contained in
said total anmount are in an equinolar ratio. 18. The
nmet hod of any one of clains 1 or 2, wherein each

ol bt PLt BB SRS ARl S5%5en o i
L RRSIESDDANE nfo®GHuRY intyhar ﬁpﬁhvwa%%ramo\ﬁ Skt @ffelskythe steps
one VRis a HCVR. 19. The nethod of any one of clains

af'to 18 mhereln sai d anti body encoded by sald
phavi r S|on I|brar
b:li o34 n§n drﬂlgz?s q (?nst ct el ngnna‘?{@?go% gomgrlamg a HCVR, a

S

sel ectva im’cbmtraﬁﬁ)lerh@d{?e @dﬂ%ﬁ linkiigh( H kpddaEh bRsdi@VRiltitude of
wherein preferably said order 1Is LCVR-LR—HCVR 20. The

met hBBIAomO bﬁ@yl%fo & figgt PN clegeniencogiag sif teasraembiRe Fgion; and
gﬁdso sal seco dnggﬁﬁg’&%ﬁﬁ@nﬁﬁecu%égéﬁﬁﬁgg% otﬁécmhnga

IS pﬁgliabr pqﬂldey dﬁ’éings istid tingboalyi g@ntﬂml satdtolgs pathway, wherein

depi ct SEQ | D. NO, 6 nd SEQ NO 70 as
21. R rﬂ%}z ﬁagofaﬁctaqwﬂzsi@ﬁ% ig | ngfigEmad frysusg 2 M@n@i‘trﬁald signal
sai dy, ﬁﬁﬁ@amﬂédm@m&m@ﬁmmgd%ﬁd ude of DNA

nol ecdl es 1 nto an al phaviral expression vector
conprises the steps of: (a) generating a DNA construct

?BC Odﬁgﬁ-ﬁ?%g Oﬁfgt@ﬁl% "%gyl 0 ?ﬁllape% gﬂb{w I;R'Sér}?%ﬁ%srealon 1S derived

ot hiHsle POIGHRNAcDdRGL | 08 Wl%r@m%ré&?ab?\l@al@' tedMAembrane region
encodi ng said t ransmenbrane re

eampriscs arfuriper piafarsdy sensest-ONS ﬂl@tNQd%t o a second

DNA el enent encoding a signal peptide directing said

anti body to the secretory pathway, wherein preferably

$Eé dlefhudgdﬂ amyadﬂleyoﬂ dlaikisig drs2peviepsingalidi sigriill gbptalevidyy mouse Ig
fhat sald si

kappa light chain %1gnal peptide, and wherein preferably said signal peptide comprises

or further preferably consists of SEQ ID NO:105.

The method of any one of claims 1 to 23, wherein said antibody further comprises a
detection tag, wherein preferably said detection tag is HA, and wherein further
preferably said detection tag comprises or still further preferably consists of SEQ ID
NO:108.

The method of any one of claims 1 to 24, wherein said alphaviral expression library is

derived from an alphavirus selected from the group of:



peptide is linked to the N-term nus of said anti body.
22. The nethod of any one of clains 1 to 21, wherein

P10y aod/os7ams menbr ane regi on i@ derived from hunper/BREER61570

26.

27.

28.

29.

30.

31.

32.

33.

beta chain, and wherein preferably said transnmenbrane

gi gn conprises or further preferably consists of SEQ
%% hspd%ﬁgﬁu§3. The nmet hod of any one of clains 2 1 or
@3, skslidiforesedithssignal peptide is a nouse | g kappa
| ight chain signal peptide, and wherein preferably
€ai dVenagHelpn paipne ercepalibisivéEs or further preferably
consists of SEQID NGO 105. 24. The nethod of any one
of clains 1 to 23, wherein said antibody further
Thempidtisis o cldah 5t ivdnrdiagaidwiiphiaiiml pxetaiabliyragaidderived from
getectlon tag is HA, and wherein further preferably
'Sq&t'&ction tag conprises or still further
preferably consists of SEQ ID NGO 108. 25. The nethod
of any one of clains 1 to 24, wherein said al phaviral
Ehpmegwidorf dnylimarof claamddrtiovkéd whemm snd alphheival repression vector is
eleﬁted gﬁgglthe group of:(a) Sindbis virus; (b)
ofl oy B Wi%us; and (c) Venezuel an equi ne
encephalitis virus. 26. The nethod of claim 25,

wherei n said al phaviral expression library is derived
Thomedioddei snywpraiefl claims THe HetHstrinbaidrplprveabexpression vector

claims 1 to 2 wh i ié havi ral expression
B TRs hu Gy AN B D Ol T 2™ The met hod
of any one of clains 1 to 27, wherein said al phaviral
expressi on vector conprises nucleotides 4 to 282 of

odcef any owe offglaimet e TofVhgrn orie aphayiral prprassioy vector
' ' (@l r@ssi on vector
ﬁ%@%éﬁélﬁﬁﬁggtt?ég@ﬁ%@ IRROEP: SEQ | D NO 40. 30.
The nmethod of any one of clains 1 to 29, wherein said

havi ral . expressjon.vector, conpri.ses. or. preferabl
Db aiedies o s&@m &) %%wr@r%%)smdﬁpfafﬁél warﬁ%@n vector
S8 mA s BPFrefdrafll @biBstsof DAL P-MESHQIF NGl3 @l phavi r al
expressi on vector conprises or preferably consists of
pDel - SP- HA- TM (SEQ | D NG 39). 32. The net hod of any

f. cl ai 1to.2 wh ' id pul ati f )
FES il & BB o PE Sopy oo 3 ol BREAMAER Binesssign voctor
edpriket 8ASRELraAlLY 86nsits SIPDONH-BA-SPEGHQ ARNO3 D) gdi ng

said antigen of interest, wherein preferably sa
titer is at least 5 tines, nore preferably at |east 10

ﬁ"henﬁiéthogoo%tang ro%é oF 91]%{ s flo b&,av‘%erezig sﬁfd%%%uﬁh&'? of istopa{f‘ergi B cells is
In e average popul atl on

derived from an animal exhibiting an increased titer of antibodies specifically binding
said antigen of interest, wherein preferably said titer is at least 5 times, more preferably
at least 10 times, most preferably at least 20 times higher than in the average population

of said animal.

The method of claim 32, wherein said animal is or has been exposed to said antigen of
interest or to a fragment or antigenic determinant thereof, or, alternatively, wherein said
animal is or has been infected by a pathogen, wherein said pathogen comprises said

antigen of interest or a fragment or antigenic determinant thereof.



of said animal. 33. The nmethod of claim 32, wherein
said animal is or has been exposed to said antigen of

P10y pioensssds or to a fragnent o0 antigeni c det er PEERBP2007/061570

34.

35.

36.

37.

38.

39.

thereof, or, alternatively, wherein said animal is or

s _been infected by a pathogen,. wherein, said path .
IS R A chr S unt B oy ] Ry F R bR A5 o i
adlvcgenbm det etimanapiminiRieafith34n AieudBgbhiedcahp@itibn, wherein
one clains 1 to 33, wherein said population of )
PisEirehle geie IREIUNGZINC GRERPAPEIPNFCOBI AR QirfilteEmativehngansiggiof:

'thﬁﬁ@th%H%?gﬁ&%g.conposition, wherein preferably

i d I mmunogeni ¢ cohposition conprises or
i)t es fragmwietlof seidnsiigdnsofafterdsgndai d anti gen of
interest; (b), a fragnent. of said_antigen of interest;

d ryntigsnigsleicgument ofsrid-antiganel Biereshi d anti gen of
interest. 35. The nethod of any one of clainms 32 to
34, wherein said animal is a mammal , preferably a
Thberenihod df eoyisec of clantsidRen 34mobercprsafdegnainhlyis @ nhammal, preferably
Sg. The(gethod of, an one cufi%i 1 to 35, wherein said
POPUFHETONOGF 9 SRS P PR EOHPYPEES o preferably
consi sts of peripheral blood nononuclear cells

PBMCs). 37. The nethod of any one of clainms 1 to 36,

msithpdsef ans ehestdimg 1f food?.sehercipoisid appwatiar of isolated B cells

L7808 PRl 5 Su oA Moo SR oGP PERES.
isolated B cells with said antigen of interest or a
fragnment or antigenic determ nant thereof; and (b

Elt method @f mang of dyasi I o whesimuichplacting fromt saidpoptlation of

' r - i o rm t thereof.

R O A R L SR TR

@i deaedosiag isag popabatioai of ipaptel & icelis oithi saal ait@@n Bf interest or a

cells a sub-population of B cells conprises the steps

of : {FAgMTBRF ARHGRY LCATHIHEHICE G0 i sol ated B cell's

(éMgt hse‘%&'tiﬁ%%‘tde% %89éiﬁba{lféﬁbﬁﬁing0 Gail FAGPED b FOhtcRil I09€ddment or
termnant thereof, whérein said antirgen of 1 nterest

or fampeertdermannt therbt det er mi nant thereof is

| abeled with a fluorescence dye; and (b) separating B

cells bound to said antigen of interest or fragnment or

RS MEBBU G /Y 81D MAMnst NI FOfhBxinFRA Sk hb Mi®m $9d pdpifation of
net hod of any one of clains 1 to 37, wherein said

selatadtB pglstarompoab tipo pliBariloeprofriscs dicatepd oB cel I's a
@azb' & é’lclti%gs%pd 88 ugall}?ozllt(l) 1s%?a?3)c{ BS e‘cl{st hﬁléssfa:u:dlpﬁrg%%ht c&fa 911terest or

ntaC|ngsa|d ron Or 1Ssolate
sai dfragthérgedt @ftigenicede@Sinitdnt fth&od® Miheddin aald @@ided of interest or
determ nant thereof, wherein said antigen of_ interest
or fragment or antigenic determinant thereof is labeled with a fluorescence dye; and
(b) separating B cells bound to said antigen of interest or fragment or antigenic

determinant thereof by FACS sorting.

The method of any one of claims 1 to 37, wherein said selecting from said population of

isolated B cells a sub-population of B cells comprises the steps of:

(a) contacting said population of isolated B cells with said antigen of interest or
fragment or antigenic determinant thereof, wherein said antigen of interest or

fragment or antigenic determinant thereof is labeled with a first fluorescence dye;



Pl0w@toosmsstopopul ati on of i sol

40.

41.

42.

fragment or antigenic determ nant thereof is |abeled
with a first fluorescence gge;(b) contacting the cells
~fed B cells with antCi/EPTIM/O61570
and/ or anti-1gD antibodies, wherein said anti-IgM
d/or .anti-] gD antibodi es .are | abel ed, Wi th a secon
oo b SR 0 P iy P RE B (D BuBRGRpgem andior
sai darPIdryetiteldids WvBEeEL sa@d arfti-ROMBRY/ 0P kntdIED gRfibddics arc labeled
det erm nant thereof but not bound to said anti-IgM
and/ vith geecand fhgrasecnsaidge:amdi - |1 gD anti bodi es by FACS
rti . 2 A i , . .
criiningy CHIF WERUAG Sid AHaRTRe dheokis? of by - antigenic
|'i br dgtyrniindro tleerédfrisit npolpoiindtto eaid ahtifgMadd/@mot ébiisd tossaid anti-
performed by infecting said mammalian cell wth said
al phieh snfibodien PR EG (oSatiig ary, wherein preferably said
infecting is performed at a multiplicity of infection
of at nost 10, preferably at nost 1, nore preferably
dbe moshodOoP anyande whstaims eff 6r 3B] whatcimesd i0trdducthglsaidllabphaviral

nmet hod of any. one.of clains 1.to 40,. wherein i d . .
PSSP a1 T APt T malian 6l b OBy fecting
§:0d thddSmalihes 8l RitRArBiesRaVras %!x?rebs?&ﬂ @btang WherSidl gheferably said
i ndi vidual cell conprises the steps of: (Qa) staining
wa¢adingis perfqroled labeinartiph cityerfriaferctaon eldt| mosilOhprséirably at most 1,
antige finter or fra nt_.or. anti.geni c
BRGSOl M e SRR ER AR B o i nter est

or fragment or antigenic determ nant thereof is

| abeled with a fluorescence dye; and (b) separating . an )
Theimgthed f agepne efrdaipsilcta40y whergi sail iselpingef sagbindpfidual cell is

LRSS, A AT BRI ORISR i it c
comprined fhe stapstofier conpri sing the steps of: (a)

[tivati ) I t , f er abl tl) , )
G L, P Saeh O LSSl BR SRR L B e o

popukRtihan &f aﬁ%@ﬁ%l ARk Sherk®®) WIREiA Yehig aﬁt_’[g%n of interest or

capabiTity of said second popul ation of nmamal ian
cel | aghers peentigeoad deyerbninvat thgrevdiisdabeied weh adiuorescence dye; and

Lnterest.. or fr nt or antigenic_.determ nant :
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specifically binding said antigen of interest, or fragment or antigenic determinant

thereof, wherein preferably said verifying comprises the steps of:

(1)  staining said second population of mammalian cells with said antigen of
interest, or fragment or antigenic determinant thereof, wherein said antigen
of interest, or fragment or antigenic determinant thereof, is labeled with a
fluorescence dye; and

(i) detecting cells specifically binding said antigen of interest, or fragment or

antigenic determinant thereof, by FACS analysis.



cells and/or, preferably and, said second popul ation
of mammalian cells conprises or preferably consists of
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43.
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cells; and (c) HEK-293T cells; wherein preferably said

first population of manmalian cells and/or, preferably

and, said second popul ation of mammalian cells
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A met hod of produ0|ng an antlbody speC|f|caFIy bi ndi ng .

eallsandiogepretratiln pad.esid seppad mepwaton ehpremnalightass comprises or
f el | expressing an anti body

@%%%%ﬁ?con&ﬁ@ %éﬂgggh%%iﬁ?ﬁklalns 1-43; (b) obtaining

GNA BHEhiBaﬂm isolated cell; (c) synthesizing cDNA

@Eﬁﬁﬁjng sa| ant i body from sai d RNA; (d) cloning said

PHP aéﬁ &afessi on vector; (e) generating a
é si ARKCENSt figt encoding a f usi on product conprising
d antibody and said purification tag; (f)
whgﬁesmm‘tgﬁsajd fing ipopulpti@deitinaimmatiac e¢lls; andred, mrgﬁerably and, said
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tdg. step of synthesizing single stranded cDNA from
said RNA, wherein preferably said single stranded cDNA
is synthesized using SEQ I D NO 35 as a prinmer, wherein

1] 8u01 Iqt h 1§0 n cﬁ)ftlcaﬁ DNA funrtlt hn of interest said
conﬁruses?ﬁ Step of anpl Tiying said CONA TS sai'd

sicthgl @ osiprising et st@w&f wherein furt her preferably sa| d
anpllgylng i s perforned uslgglthe ol i gonucl eot i des of
GEQ wolaNx asclhpereasng ap aREbady asofsingerthe meod phglaims 1-43;

Qﬁth&ﬁa?ﬁﬁgﬁﬁéqﬁ%§sm mﬁ&pgﬁpld purification tag is

, prefe uman Fc, Wwherein further
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K- 293T cel“a 49. A net.hod @ rlgi][oducing an anti body

[ it

ecPEal'ky* 1“%?%5“@H“&H@ﬁ6 interest, said
(g) purifying said fusion product.

The method of claim 44, wherein said synthesizing of said cDNA comprises the step of
synthesizing single stranded ¢cDNA from said RNA, wherein preferably said single
stranded cDNA is synthesized using SEQ ID NO:35 as a primer, wherein preferably
said synthesizing of said cDNA further comprises the step of amplifying said cDNA
from said single stranded cDNA, wherein further preferably said amplifying is
performed using the oligonucleotides of SEQ ID NO:35 and SEQ ID NO:36 as primers.

The method of claim 45, wherein said purification tag is Fc, preferably human Fc, and
wherein further preferably said purification tag comprises or still further preferably

consists of SEQ ID NO:109.



nmet hod conprising the steps of: (a) isolating a cell
expressing an anti body according to the nethod of any
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cell; (c) synthesizing cDNA formsaid RNA, (d)
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the nmethod of any one of clains 1 to 43; (b) obtaining
RNA fromsaid cell; (c) synthesizing cDNA form said
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wmethod comprigepdrcattépsgpfa first expressi on construct

nprisj.ng said first DNA rein said fjirst
B oriaBlig scoiCemi e o i gofordlisy hdhshod of any one of
I Mugeelsobl 437 conprising a heavy chain constant
region (HCCR) and said HCVR (f) anplifying from said
GDNoktaismgdNA DM exid eelilbng a LCVR of said anti body

pressed. b i ell . generating a second
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wher ghplifyBighrea caidCDRXA ESNAOEh c6 QNG TVRICH datd @nibodl BYprassed by
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égnstruct4 said first expression gonstruct and/or said
coRPrER PR said; AV FotsErCtHp @ flhr t her encoding a

hydr ophobi ¢ | eader sequence, preferably a hunman

hydr ophobi ¢ | eader sequence. 52. The nethod of claim
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claims 1 to 43;

(b) obtaining RNA from said cell;

(c) synthesizing cDNA form said RNA;

(d) amplifying from said cDNA a first DNA encoding a HCVR of said antibody
expressed by said cell;

(¢) generating a first expression construct comprising said first DNA, wherein said
first expression construct is encoding a heavy chain immunoglobulin comprising a
heavy chain constant region (HCCR) and said HCVR;

(f) amplifying from said cDNA a second DNA encoding a LCVR of said antibody
expressed by said cell;

(g) generating a second expression construct comprising said second DNA, wherein
said second expression construct is encoding a light chain immunoglobulin

comprising a light chain constant region (LCCR) and said LCVR;



53. The nethod of any one of claims 50 or 52, wherein
sai d second expression construct is further encoding a
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| anbglaell.i ght chai n hydrophobi ¢ | eader sequence. 54.
The nethod of any one of clainms 49 to 53, wherein said
synt hesi zing of said cDNA conprises the step of
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or e R specific prinmers, wherein
preferably sai d HCVR specific priners are SEQ I D NO

AT Q%}l'ygezn'\e'o%ég 740 4 ghewge te?rf/)?% SgRhiigg of seid cDNA
é %sieg HeLnPdTBSh %‘f'bgl/gle'—s@éﬁd&{)%ﬁh\fpl Gro?f |sHRN RNA, wherein
wherei n preferably said specific priners are

pefedily dalﬂrsurgld(am@ded_CDNﬁsrse@fmﬂnemzqzﬁ wymeg SEQNAD Néndidas a primer,

LOVR f 59. . The et hod of . ¢l aim 58 .
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specific prinmers are a conbination of SEQ I D NO 92
pictfdratidy paidrranp f{y SEQS IpErfnm@iBusgrg g, oligonucleotides of SEQ ID NO:35

and SEQ ID NO:36 as primers.

The method of any one of claims 50 to 54, wherein said HCCR is a human HCCR,
preferably a human HCCR selected from the group consisting of:

(a) human gamma 1 HCCR;

(b) human gamma 2 HCCR;

(c) human gamma 4 HCCR; and

(d) human heavy chain Fd regions, preferably gamma 2 Fd region.

The method of any one of claims 50 to 55, wherein said LCCR is a human LCCR,
preferably a human LCCR selected from the group consisting of:
(a) human kappa LCCR; and



60. The nethod of claimb58, wherein said LCVR specific
primers are |anbda LCVR specific prinmers, wherein
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conmbi nation of any one selected fromSEQ ID NGO 95 to
a n SEQ I D NO 100 or 101. 6 1. The
&éth&ﬂn QX%@ iﬁgof clains 50 to 60, wherein said
LCCR is a human kappa LCCR and wherein said LCVR is a
human kappa LCVR. 62. The net hod of any one of clains
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£®I N said expressing of said first expression
construct and of said second expression construct
conprises expressing saidfirst expression construct
e reSS|o t as_part t .
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gERAPA i ‘§1éli1 any picsal SBQHHAND§H0edhst ruct conpri ses

the step of cloning said first DNA into a first

expressi on cassette, wherein said first expression
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fromsS 117 to 120. 66. The nethod of ahy one

bﬂ)tﬂanﬁ@167 to 65, wherein said generating said
second expression construct conprises the step of
cloning said second DNA into a second expression

TRS ARG of WRE bR Of daihfd 59a6 G00wBXRMERR DOCRAS & Blifn@n kippa LCCR
encodi ng said LCCR and, preferably, said LCCR
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preferably said second expression cassette conprises
or still nore preferably consists of a sequence

$ht ectled 6f o) SiQof Blael 5023 60r whiisin 82id JOER nBtahEm&f lambda
claim 66, wherein said antibody is a Fab fragnent and

WREReNd vheaeia paig Ly YR jige hilmélt laghdp d45{Fn cassette

conprises or preferably consists of SEQ ID

The method of any one of claims 50 to 62, wherein said expressing of said first
expression construct and of said second expression construct comprises expressing said
first expression construct as part of a first expression vector and expressing said second
expression construct as part of a second expression vector, wherein said first expression

vector and said second expression vector are co-transfected to said cell.

The method of any one of claims 50 to 63, wherein said expressing of said first

expression construct and of said second expression construct comprises expressing said



NGO 120 and wherein further preferably said second
expressi on cassette conprises or preferably consists
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said first expression vector conprises or preferably

onsists .of SEOQ | .85 and, wherein sai d second
g“fg e8P ON" \98%%%“ P%‘c%?lﬁs%e?%dr “prerE naB?%Fg%tn%% Pty ofythe same
&drébsDRQy ¢ MNQyickeinbBrefekitdy NI @SlpREsiéh alcddlodbis YOBI®I(SEQ 1D
said antibody is a Fab fragnent and wherein preferably
NQ: W4 rst expression cassette conprises or preferably
consists of SEQ ID NO 120 and wherein further

preferably said second expression cassette conprises
Dhe pretiodrodlahy otoobtlsing ¥ toSEQwWhEreNOsaid 2eheringHagl first expression

met hod of c] aim 69, éﬂgrein s,ig first,exp%ession ,
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HOCR? hydiohleometdader efquehai mhe6in Wimthreeiprefsmibly snd ifystdgxpression

IS whol e. anti body sel ect fromthe group cqnsistin
s oy Spp B ke i B oSl b ety §geq heSeQ D
Rod1 1796420(b) 19A, (c) IgE (d) IgM and (e) IgD. 72.
The nethod of claim 71, wherein said antibody is a
lgd, and wherein preferably said first expression
ssette C rises pr.preferably consists..of SEQ |D. .
L SRR E AP PR Br £ o MBRYT sTidabaBlng eid second
E4ESRB WhsEaq SEIntRiseO Y btse Hf Wlorhe lseidakkcynd OMA Sh® a second
of SEQ ID NO 121. 73. The nethod of claim 72, wherein
SEIPSIONT QpSERPPESISITOPRIY S8405F EOFASFIPE casssite py encodingy spid LCCR,
s j [ e -
BAThEKh, 8 RO IR L SRl Rl Cphergn further
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consists of SEQID NGO 118 and wherein further

preferably said second expression cassette conprises

bhe pnethet alfl glaiop9éi stleraf BEQahGbddy: is122Fabr Sragifieat and wherein
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NO: 88 and whbeie fitthRAiptefSRBRNI @ XR088 ThPRsIEE c@sctte comprises or
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nefergy camesthed $ld IBNQ@11ZiIm 71, wherein said anti body

iIs a lg®&, and wherein preferably said first

expressi on cassette conprises or preferably consists

The HRQAdDMNQIMLET, whdcinhriefint buprettoin pékbdredonriscs at greferably

second exEression cassette conprises or preferably ,
consists of SEQ ID NO:85 and wherein said second expression vectof comprises or

preferably consists of said SEQ ID NO:71.

ﬁgfelrably, said

The method of claim 66, wherein said antibody is a Fab fragment and wherein
preferably said first expression cassette comprises or preferably consists of SEQ ID
NO:120 and wherein further preferably said second expression cassette comprises or

preferably consists of SEQ ID NO:122.



consists of SEQID NO 121. 77. The nmethod of claim
76, wherein said first expression vector conprises or
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second expression vector conprises or preferably
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preferably consists of SEQID NO 117 and wherein
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conprises or preferably consists of SEQ ID NO 122.
79. The nmethod of claim 78, wherein said first
Thpnedridat oaot 66, valmmmssid&mirooﬁy ef zenw&bleyamibndjz s¢lscted from the

SEQ I D NO, 78 and_wher ej nd ex i on vector
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s’ééﬂéca, and’ wher &ih 5 i i

preferably said first
expression cassette conprises or preferably consists
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Vyherfeer abther quelsiablys sofl SEQJ RXNSSDM gatictih sp@prisesap preferably
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o 15 Wﬁﬁéiﬁ.@ %EQ ID NO 71. 82. The method of claim

71 mhereln said antibody is a g4, and wherein
referably said first expression cassette conprises or
E hasl 9f elawas i73vdherin sEd) flst fRKDIESPIOR ¥aeEPT VBB SRS Or preferably

LT B 70 S B S LA o
piaferdiiie comdidtoolf aid SEQIIMMA;71wherei n said first

expression vector conprises or preferably consists of
SEQ I D NO 90 and wherein said second expression vector

TR&H{G{%%%Malﬁrﬂf SRR &8 'ﬁﬁh@&&r Rfa %@ld a%@hb@ﬁ\gefe}ably said

. The nethod of any one of el n
ﬁ&t axprepsies sassgttofcosmirdesant ippdfdsablys comistoofreSEQ NID NO:118 and
H K-293T cells

Cretni Turther preferably said second expression cassette comprises or preferably

consists of SEQ ID NO:122.

The method of claim 74, wherein said first expression vector comprises or preferably
consists of SEQ ID NO:88 and wherein said second expression vector comprises or

preferably consists of said SEQ ID NO:110.

The method of claim 71, wherein said antibody is a IgG2, and wherein preferably said
first expression cassette comprises or preferably consists of SEQ ID NO:117 and
wherein further preferably said second expression cassette comprises or preferably

consists of SEQ ID NO:121.

The method of claim 76, wherein said first expression vector comprises or preferably
consists of SEQ ID NO:78 and wherein said second expression vector comprises or

preferably consists of said SEQ ID NO:71.
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80.

81.

82.
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The method of claim 71, wherein said antibody is a IgG2, and wherein preferably said
first expression cassette comprises or preferably consists of SEQ ID NO:117 and
wherein further preferably said second expression cassette comprises or preferably

consists of SEQ ID NO:122.

The method of claim 78, wherein said first expression vector comprises or preferably
consists of SEQ ID NO:78 and wherein said second expression vector comprises or

preferably consists of said SEQ ID NO:110.

The method of claim 71, wherein said antibody is a IgG4, and wherein preferably said
first expression cassette comprises or preferably consists of SEQ ID NO:119 and
wherein further preferably said second expression cassette comprises or preferably

consists of SEQ ID NO:121.

The method of claim 80, wherein said first expression vector comprises or preferably
consists of SEQ ID NO:90 and wherein said second expression vector comprises or

preferably consists of said SEQ ID NO:71.

The method of claim 71, wherein said antibody is a IgG4, and wherein preferably said
first expression cassette comprises or preferably consists of SEQ ID NO:119 and
wherein further preferably said second expression cassette comprises or preferably

consists of SEQ ID NO:122.

The method of claim 82, wherein said first expression vector comprises or preferably
consists of SEQ ID NO:90 and wherein said second expression vector comprises or

preferably consists of said SEQ ID NO:71.

The method of any one of claims 49 to 83, wherein said expressing of said antibody is

performed in HEK-293T cells.



