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WD 2008/ 104184 PCT/ DK2008/ 050048 METHOD FOR CLONI NG
COGNATE ANTI BODI ES Technical Field of the Invention
wab@spodasent i nvention relates to a procedure POT/DK2008/050048

i nki ng cognate pairs of VH and VL encoding sequences

froma popul ation of cells enriched in particular

surface antigen markers. The s |inking procedure

i nvol ves a MBETHOR EQR AHQNINGE OSGNATE ANAIBORIES ocedur e

capabl e of linking nucleotide sequences of interest

in connection with the anplification, in particular

pol ynerase chain Feawp@&pemftthgi@wnhem The met hod
The g?es%ﬂf |Eb(§rHﬂoﬂr{el¥ 24y3 &%ﬁgﬁésfof Hikirgh® gg%%ﬁr@%\‘ QRaRd v, encoding

oghate pair rar| s as as “conbl nat or i
sequanseairPes APUadion gbrlisreagritad ineadisdian gursegratiges merkens. The
ImkMé'BFﬂ)@Q&ﬂr@ BohvBs aTrnlﬁ ibIBY BRidcARr ﬁhﬁf?ﬁc%%r%t%%e&ﬁe REHARESF linking
10 generation o chimeric human/ non-h
nuclaﬁttde‘o&@aue@,ceém inderpeidB sparectiomwih thesangeliieatine th RAfticuaich
polygﬁ?éb%dczlagﬁ)ﬁﬁl‘t%g@gggxaﬁén@t Ry ?r{éttﬂdmls bt %99% %?‘\Zaotafg ous for the
gengyatirredfc@gnagte pajriiperies es well @arcpn@mamrlablﬁgmﬁsebfyanatée fffgion
encé@'ﬁ Whc & RaA '|rﬂﬂu§@d?_tﬁnﬁ eﬁh@lﬁb&ﬂloﬁ a@él rblaRls&¥ msthods for
|"ecul ar procedure uences interest are

genﬁab@reefa&bmrperwnnan/mﬁ yaan amfibedies @Bﬁhexp@é‘ﬁ'a@ deragesngenerated by
suctEBklregkol lowing limted dilution or other cell

separation techniques. The reference discloses

various ways of enriching a | ynphocyte containing cel

popul ati on to obt gaakgrom,gujfaﬁé Mvention! asma cel | s
re particularly suitab for the nmultiplex

WO @Qp@@ﬂ@yﬂ (Samehwqre stsclosep? aa,eéfw*rf@r “WQS"LHH%’F ¢e spayenees of
intereBVif 'bbftféﬂla?@&b kSRt of '\/‘A\é@lﬁt\l&'ﬁci)d?ﬁ?i §&ﬁ1e98e§7@§|rhb3§1$nmtﬁﬂex

generatin raries of 1 mmuno encodi n

mo'%cé’!ﬁﬁé’ﬁl%guﬂer dhe AeAHeRGeRef 'ﬁtﬁf%ﬁ'@ Fﬁﬁf&r% %Hg'eﬂ&m linked from

isolHENShkicBs follovidin BMited GiRﬁlon 2 @ﬂ’l‘é?@'elf SpahHtigh tédﬁ’h@'&@@ plthte
cl oni ng and screening brari es of vectors coding

refe?ﬂQP%isP'esesaYﬁrioH% vyl A3 Of:wmnglan'?jmﬁﬁ%éﬁ? csviping celt @‘é‘?%’ﬁ@” to

obta® & pBsatiiABEPIasATa @Itk ehat 86 Rculdly duitale Fdrted maRiPR&Imolecular
the invention relates to a nmethod of producing a

mﬂwm%ﬁ@?ymﬁﬁ ¥8gnate pairs conprising |inked variable
regi on encodi ng sequences, said method conprising: a)

provi di ng a | ynphocyt e-conpr.i fraction froma
donor; b) obtaining)é I%ﬁﬁ H%@W?PEOIated singl e

The cpeéslfeat ingéntivh if@ddtﬂgs eh &ltelrtrhwstfbr@an@ednlng nlbrraﬁes S?lhﬁnu?r@gbbulin
raction jndividually jnto rality of ves ,
enc%’éﬁ} Weaees é%{gf‘o%\?‘gﬁ‘ﬁﬂé‘ﬁlﬂ‘aé% P%RH%O?’ ”P@t'”%iﬂoﬁ‘ %‘ﬁ‘éﬁeps
ada5t6¥ fordingh ﬁ@h@ﬁp@@drﬂ@hr@s&éﬂldg aprdrie 80 catthré 66ding MABhimeric
I|f and effecting |inkage of the variable
a”t'tl‘gé’gﬁ‘ &%é&ﬂ%ﬁ%@g 85 e8¢ RRRrhHman ygrigple regions.
popul atl on of i solated single cells by arrpl [ fy| ng, in
mul ti Iex nol ecul lification roc
in a fist pael e o e b § medtoea’ oeiusos by ok peanate pairs
comﬁﬂsﬁlhg[’)ﬁzﬂ(oegg’/@ggﬁé régien aticdding) 2gliéncks Vi A8 ctibhipAising:

a) provm/ng a Iymphocy?e -comprising cell fraction from a donor;

b) obtaining a population of isolated single cells, comprising distributing cells from said cell
fraction individually into a plurality of vessels, wherein at least a subpopulation of the cells
express CD43 and CD138 antigen or MHCII and B220 antigen; and

c) amplifying and effecting linkage of the variable region encoding sequences contained in
said population of isolated single cells by amplifying, in a multiplex molecular amplification

procedure, nucleotide sequences of interest using a template derived from an isolated single
1
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cell or a population of isogenic cells; and effecting
I i nkage of the nucl eotide sequences of interest
w@epBilédied. This method provides a library of POODER@®S/050048
pair antibodies or antibody fragments. In another
| .
cell %I%lj §§p§qlé§t@ﬁnoé %\éggrﬁ {:QQIU Ogé%@écrt]uh&l@%aﬁ% C#g ﬂgee%cleénoélgé sg%e%ces of
interest an@idiedr andom y sai d net hod conprising: a)
Thlsmhbé érlo(}%’es arfl déog?lla aW%ln?BH{j &l oI ;bog ﬁ%é grﬂs
proced nuc ences 0 res a
In amcélmepll ampectdies |nvemi|dnrrellart® tpapnldathod oﬁlrldifrlggaemertailtyaiohycontiguous
r l.s; iverse
nuclg&ﬁ% ssegugr% S o‘f m@ ey}gﬁc%n[ﬁytsgﬁ ngétﬂ‘&?é E@ﬁ §(n£l ng cel |
a)ampHVmgunarﬁwaeanwﬁmobramoMEphmmamsemﬂatnmmamﬂeaeqwﬂmesof

: ' f . I
nto SURRIREL Bl fpri s o gifo fatcRich PR efieettng
b) whemkete gehetidady diverlse ctllsd@esiequahitas adympimiayteesamprising cell
e step a). This nethod provides a

fracwﬁ‘blbﬁa %Orr{log| library of randomy conbi ned heavy and
c) wherghnt atddesst a subpopiutibe otitesietis exprgssEx P43 ame 60488 antigen or MHCII

[ ce P ided in the present application establish
and?%%ﬁg@@gﬁn %rg%ul ations isolated from nouse spl enocytes
d) effanting éinlagemd fiet nuckectide sedn@nbesofsdtefmlt Bapkfiearin stpere.

f

Thls%%}‘%éjEro@ldeggg:%ﬁg)ﬁrﬁaréér!?gﬁ%e ér‘?(lonfl?[:orﬂ) RQ+ HQa\R/ and light chain
variapd¢ deobias. anpl i ficati on net hod The nmet hods of t he

Exp%%%élée%ﬁgﬁ?ﬁ g%gr%‘teh)cgrll o% ﬁ@s{g E%&%chtlogﬁ %bhé@%ﬁ” piulations
lsolad\etﬂfrm.z\@qusempbapcytwarm being pedtivegohibe disted subaceagpigeersiprovide a
oond Qoo AT ALy R TS AGEBL XS e
molepeiae eatpliticatiof nhayﬂmd dbemmethatisent tmlemlpngahymliyd@nﬁpphed to other
spegléﬁo&p?%ggﬁmg ﬁﬁ&o@?{)’%ﬁ?ﬂ% d g;@??%rbrélﬁl aln %l é2 0I rﬁeﬁartlcular the
methicgistopp ée.apphied lw)ﬁblnerdodﬂntsedzh ag rates wi | | subseq.uen.t ly

The I}l@e\fﬁoc} p?rowla§3 §t§\)’e‘r=’$ %ﬁgar{tgit?sb&{:egg%%%mﬁgg? (Ve% ?%r}egé&(&g'oggybridoma.
Whep’atrhpxg‘mg)hyandbrﬁ@fromlw isnmuniredymouset thpestablisied dell lines will encode

a re;;;](g'golrﬁ{e ﬁlﬁ%re Y‘%nt%o%iﬁo@@%?ar A H{B gS@g%EEgte%pwﬁghtgs%ﬁu?rﬁly have to

be sarepaed fom bb’dnrfu ecttfoec(e gi hinding tuaspéditadntigss.agfficaey mahéutralising a

pathoﬁ?rﬂ grfortS tﬁg%ﬁ{@c{é@t &t?{ﬁ? gﬂg% r( ciu?rgg h t\t\)/ stcna%n'nlg proceéiure to

seletin b}é)rldbmaemjthammrts@qarmewymotap@ancd Wdlaa plad!cular effectin a
func%r?aﬂ%%%a/]{ E |nr %ggt; E‘\S/Fearﬁ%g 8Iroc1ucﬁrecellgf8 é%ﬂ’fié&%}? fggreted by
the sedeatied bymrdnma vbN/ nedrkbtoriel alares! arlquUérmedtUeéarﬂﬂlcah ipe dransferred to

anplification, and therefore this will not
@ prS’a]ch{!élﬂLe determ ned. The anti body isotype nmay be
Usingl te@ methadiesf drempreeent (ravedtiorathebantiblody potype lis/dethrmined by the primers

)
use(f%pﬁfeonegblvab{bl%qﬂgargb ﬁ@‘!ﬁ@é@ %dﬁﬂer@ﬁ?@ hz?sn\'i\nll%%gﬁé&(t% be
deteghinet el henardibodpisolype iaydms aisd bérdateymioéd _paﬂdyqaudllee;buang@@ by the
. . [S (|

T e
Furteérotore, éhey metrodsof theoinverdion pravides goliarary ofipelynenteatidesithat can be

easir}as%qggr?d%dsaﬂldf:oﬂr%grte& Fntd §ec%r5,e§b%¥ a%leQBI%QSioh,ttﬁans?er, display or

shuttle vectors, so that once a particular antibody has been selected, it is already cloned, its
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WO 2008/ 104184 PCT/ DK2008/ 050048 sequence is al ready
known and it can be transferred easily to an
wappsoprisat e expression vector for producti onP@F/DK2008/050048
antibody. It is expected that the cells sorted
£ (]
seafffiEg i< afthal RoblF ofe Buud BE BROLAEE Lot Wbl Ro ot ERgbsin
vectpnfot prodpétoondlaatibadynge. I\/bnocl onal s antibodies from
t f1ni o

Itis Q%’lc%c'te%ot C}H(\%l CFII% snogtgg%ggdc'rdﬁé t6s ﬂ'un téﬁ\?‘?‘%;d; rlloilb%gférlg\(? H? a%ource of
h|ghrMﬁrwlly@dt|h>cwieseaolentiddbs:ethaa‘ﬁﬁnmmst|n ¢ pigwoaediange tMorumanaI

: ' t e S
i S Rl Bl Pt S of PR R G vt neea v
be spupelictly efiinity maturphtoogaen thespaffisiting cel | s conpri ses

el R B B0 R A OGP ol L B g e

moleretan adwplificajion tet tl’daepaﬂulatloh loﬁlgrrrpaotd/te comprising cells comprises cells

expr oD Eh e B Bl o ai h8 Sl e i Pt P e e
CD138dAIB2 & peihods tray imllde epirleb(mgnsblddwhwocat_’epctqnﬁpr_smgi aeh fraction for
o BRSO ELARHE DS LR C PO 36 L oA 28 B
multiplgx resisculgr A Gicatih. CD138 antigen or MHCI I and B220

' I
Pref%%%'y%ﬁg Ergé{iﬁo;&% fﬁr?ner cgmgH%é fsBI gﬁ%ﬁg&%ﬁ% Iﬁ%ph%cgte rppr smé;
popwatidnscetis esmrbgmmw(:@% @nd @‘D1<Sélalnsgartar NOBC8 &neiByR0 @Dtgen prior to

mult,ﬂgll%p}ﬁglggﬁgaéﬁpl,ﬂ?%tgd’ngﬁdé @Fel% &%&Pﬂoﬂﬂemﬁé %B'a\t’%% ct,e(ﬂ%Fpe

subpdpelatiso bhtetld aceeCP4 38 HighsUBAD plighadriCd %flntee‘ne@afaf@% High

t

relatﬁg]tghocg/&gﬁ%?ég cg’hprhs rﬁ{&% fFa\éﬁ?ﬁag{lérgﬁrefgr@bB{ the |Sﬁlate ce(l)l? or
subpczpolaaom oﬁcqﬂs @f@ﬁ@bB& F@V@D#& Higharladive orthe e/cnhrzt@pytefmgmprising cell
ocedure, such as MACS or FACS. In a further aspect
€ invention relates to a nethod for generating a
Enrigleraerdror soEdidn preferably momprises anamtbmdgedwoﬂhngmmmuiure, such as

regi ons and non-hunen variabl e regions, said
MA(%F&%@%OW“ sing: 25 a) providing a
In a fyrtineh espetcetheamyentisn rejateeld a fredwwdi fongenecating an@etdnenmeering a

) j f al ' € i
chinp BRlood P dhsRnP RRIEAR Rl BHEHG Sl s
metmcrmmmmngndl vidually into a plurality of vessels; c)

j f e ' .
a) pf%%hfg y%ﬂ%hﬁ%@@é@@rﬁ%ﬂ@@%“ ﬂel(}%é‘rgﬁo% ﬁéh hdrﬁéﬁ é‘@llngl
b) olpiemtﬂgaa papulaionios sbktasusisgle géles, c@hbmrhg/dlawpumrfgwaﬂgfromsaid cell
|ification 30 procedure, said
fract?onrqf& leﬁélgfi Mﬁﬁﬂé‘@ f%@% at e derived from an
c) amplfyiag edd sffeefing Ilolsage ertheavarpbtgjlegl_on encoding seg@niacids contained in
said%?kg@tl%rﬁgﬂdﬁgtfeﬁg Hg!&?ca Ing%gn i ng of heabl‘e&gﬁoﬂe u'ijaql fr{p?flcatlon
procetaensaid dylclerbfaewlsuunglgla takptpte dérivied éroang |sblaw sxragle atll era
redl o - o) ) erd

pop {8 Teckinic ARG 5O B ARG 1hER e BRBIneBul B4 Bheoding
varigthe ragions lof heavyaandright ¢hains; nouse. To t he extent that

L L T N

e) inserting the obtained nucleic acid into a vector.

frac

Preferably the non-human animal is a mouse. To the extent that the methods of the
invention are applied to mouse cells, the methods are named: Mouse-Symplex™

mSymplex™.
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nSynpl exTMB WO 2008/ 104184 PCT/ DK2008/ 050048 By this
aspect of the invention there is provided a novel
woredokadt18or generation of libraries of chi merPCI/DK2008/050048
human/ non- human anti bodi es. This is made possible by
By t@ggpﬂé&{’ﬂ gﬁtthggrﬁ/gw# {hBL ?é pgé@&ee?f%b eé@k@g{oo'rc]ig‘br\?ﬁrﬁpﬁioﬁ%‘#Iibraries of
chmiarlgdnwrtan/r@nd}’uman amhbodnemg' hisf is Imaserpossibieyoyanedbiniggthe multiplex
oh )
molecu?ar gm?)ﬂﬁla&]gﬁ]éa ?%@%E’@ﬁﬁr& %onﬂ{rggh%ﬂaﬁvﬁéﬁo\(nOrgn?ktgoog?AéQQ%Lgﬁ and/or
sphoaﬂg ofdwnsatheany bhad ligie ehait ltendtasttdostadys. Tedditenalty or @ detheod for
gen(—g'g it gn r%g c,eﬁLtl g*/hé#ﬁ m%F.‘ d‘?esnﬁ'l% er s%%r?ﬂg ge the last step
ibody has I TR | sa on nmay
aftert rmbrlbomdlhage lsq;mcesﬁahzilshgd armjsé@eerm‘dfamil thy eoéoc@d antlbody has been
cIonQ@térﬁ%gysqt%H%a éemaéﬁi E%ﬁ% gS%p%cﬁlhfS}; ’L(Q(ﬁtaé@é g%\l\%n antlt%ody and
thusitsered$a miek ireed good mmodumema%tlmW| |osmsyits effcaBy whibe it is
chinf ?é(%ﬁﬂ PR hﬁinaﬁ nisB s gt directly generates an
i merrc an Ibodi es, the screening can be
By ttufapnowe@nmjta rogthoat tb@Udltectly geverdtesraotantivedy ¢fehiveeric antibodies, the
scregﬁﬂg ér? gefc#rrrlteaeo t &Y h uEt? tﬁ]qa‘?ﬁg%' 1o Hé&oatlo b%r}go&ltéﬂuﬁﬁér prior to
precplmoad|adldq:||m|nalaieneibamahtar anplifi catl on step or they can
The?ﬁréﬁérg\rxr{lugrﬁoﬁ er@éig@?é%nsgé %V:‘:é g?{g é n%zf]eccjfﬁg? %ﬁ?\ﬁllflc,rgtlfgn %@@“qh they can
be parwidedfascri ora velctordvapktener intdwieint e \:mabletrb@omﬁgarhatbned
olofSBEAS TP IR, TP A3l e YRS Brrizos o e
ampgiicagion Btepgwkereint thpolpufclastité eacpdingsa hapar apreetare light chain or a
oo LR BB B AL (Y o0 Bdigp i
addedhiodbhé &Ch¥ mixtge itdgettatr mdth agfringercseheapabitet of apmiifiestion wfa icanstruct
coni RS n Ba b in e OOt o gkt Al S AR ot
lighteshbindi ment t he net hod conprises a further
| | i
o SN0 L B oHISE Bt ALY BRI 08 1AL
polyamlweeleapodln@barbhe cqﬁstgrndneaw ctin orm(ﬁiwnem thereof with an overlap
Cap%ﬁi% éﬂﬁé\%dl \MS ﬂﬁwag%qgltﬁr]rae¥dr%g dn%%gggﬁalﬁ W$ ag&a ﬁtﬁ% gtb%orﬂlxg e
together mﬁbtarmmercsehqzﬁpablelm almpllfncraiilen of a chﬁstmahmmm@n@tlamder a
hum%ﬁ%X%gsth‘ﬂeg&éha{Wrd A r\’ﬂ/ﬁ*&ﬂb.ﬂ a ﬁn%érnéﬁ%ra mﬂﬂﬁie L THE lnne
char n. nsequen y
Conkédueatly thefe isedttoqrrsvieert atibragy efhientors @nca)dtn!gkmmn@&‘ ardibodies each
antit?d’ﬂiﬁ/!rrt?%ﬁyer%ﬂggﬁngc&'?]%b%hhﬁgl |HRU%8§IOBMMH5EMQ§QJ1 8P&Hdlirﬂg
vari abl'e” regi on~encodi ng  sequentes, and huna
seqtimmaa@glkidmmannmhwvgloawm haaghtan@ hglitichgiomenstant regighns.
proBEEl Bt B8 SBRAAER BB RS RA R oot
menbiess bi the &brary for sslwleg eenisateen mge@nrartg.efemyrpree(beasaibh yector is

' vector is for manmalian expression.
for rﬁ%@m\%ﬁéa?{%@iés%@nt he library nmay be obtai ned by a nethod
The gectotseofithey/niaiyomay benoldaipee b adnetbed ot the inviegtinn. chai n
In oﬁ%ﬁrﬁhwhehﬁ%ﬂ htl chafh é&ﬂ@%ﬁt r%gf&ﬁt é‘Qkaﬁ&%&%mnﬂ%{on

unman seguences mr at
Themab-kbuumang;gqu@*mepmgayd]e f(nrheat sheiepatrat, raBist, gmnna{plg‘ @rother suitable

ani%}o“r*&vﬂiém}hm&?éaiﬁ% PR SIORGRIVR HABY BeD8RRa 8P Fhich88qudriRE
I'ch sequence

information is available to allow the design of suitable primers, and for which suitable cell

sorting techniques enable sorting of plasma cells for single cell mulitiplex molecular

4
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information is available to allow the design of
suitable prinmers, and for which suitable cell sorting
wo emRnogses enabl e sorting of plasma cells forPGI/NER@S/050048

cell nulitiplex nolecular 4 WO 2008/104184 _
ampﬁ)ﬁgtig)rh;?oolg]%c%?;ggté%alrggpvé a'bFéarte ?H sgﬁuén'cﬁ_%. Ig%gggfn%oﬁlﬁﬁern? the

of "variable Fe seguences. one” enbodi ment, e
non-{homah srauerses amwfwndwamf primzate bugiasyshiasatyeoroolggisimonkey,

C cy u
Rheglﬁs Moﬁf‘ei/é %gghge% gr rﬁg\ag@}/ er a%ﬁ@%hﬁgﬁg%mﬁn sequences are
rodemé@uehnaemuane or ra@dempthsuemba@mﬂutmaeor}mumﬂ sefjyences are rabbit
se %rh% er enbodi nent the non-human sequences are rabbit
g Séquences. Preferably the variable regions of the

Prefarablyiibel vakable eegoog méthe qrdibodies dre aaghhterpagispect t he

i.pventi b- i £ or s
In arjgﬁ%(ri %églgtggé E{\(/%Etb rsa%teas t lé sulb I@)F%S/)évh‘]@ﬂ c%rg]eé:é goqgﬁglﬁ%{legsexhlbltmg
desidhdr bndiegl spaydicitist dmetpiad Bg:muskta pa‘rMﬁargee belected fiomoanditerary

ing to the invention. 10 Description of

accég%@%ﬁr'@g&gl&gure 1. Murine - nBynpl exTM PCR:

Mul ti pl ex overl ap extension RT-PCR for the

anplification and CBQ?&W IA,{ ngq:lgurePeavy and |ight

~ chain antibody genes froma single ce Exenpl ary
Figupg il .nMuring xre§ymeledwf BEeRt Maltipex Dmlwt@mm%?&h? focthe

ampﬁgﬁtigﬁéﬁé b?@%&él g& %{‘ he\%\&langﬁpgtgcgr%tng%@g @F %r;e% fI(O% a single cell.
Exemolgry pimesyirps es@n\prmR RF-BEkcand teacosled @’Oﬂ—wrvl_desgretw@ in detail in
TabR3 &y 'fefb‘PéTéﬁérnﬂJb% @I asma cells were spliced to the

gene encodi kappa constant |ight chain by

splicing by overlap ext ensi on. The pool of genes,

; |

P FEEYHLTR SRR o TRADN RS, AR bR Rbang v
gen¢ paie fremysingfe plagia d¢ltsem€tre Shligedfe treogene angeding heman kappa

conét%r?(t?g{f‘/t)chay\% e|lglc %%ggérifa}) %g%i{@rrh5$sg d?ﬁgﬁ&ltiéﬁ@&ﬁhg complete

humgpcm@tsetchimerisfaniipedies, syssdrreciet dsan exression V@mrafvllqwd by an
¢ .
msemgf\?g? | glrn%cistlgﬂﬁ (Pe&gtgglﬁ‘?sf;\% r@é\g\g}) T@%ﬁ@eﬂr’g?@s ub&d for the
humeRr &bpRrResblicingtane dewstribedin ¢gail ieffiablgehel (Not P1). Then
pl asma cells were gated as CD43 high, CD138 high in
bottomright panel (P2). Finally, doublets were
Figues eAuBierting of mbeseSHENECYISSCANF pil iselatingpplasrghcellsdasined as CD43

high( §§g3%E@p%ﬁ_(p&fﬂ§d idirh Y& %3 p[9§|lt ibe Blh &f Qat %ré"@fcﬁjo%ﬁgi tﬁ% bottom

or 1 so ating plasm
left n:eélel (Nt PAs Tltxlemmasrrrat@*lmreawed 322?@4i3ﬁt|€ér fHid&thigh ipibottom right
| .
panélgp?ﬁge wnrﬁiotgﬂlbgg%etrtg%?nblfja%/c?mqg%g }\/? p Lg; right panel (P3).

Cellppesifig for altheeagates yeresdrigd Ira@, EM&:E!@T plﬁteer (Rdioaiselating plasma
blas%(ﬁné@taf iR | A e@meﬁlgfet %%Qﬂrﬂgs@gealﬂeelm Q[?rgbldlupﬂ%ﬁ*dg Bositive or

were exc N | ot tog
deapaglsiwarpeyclugastinthebotiom 8lnascublobP IR TEEN PasMeibasts were gated

as MI—%’II InfdrinedR&N B220 | Z%%r‘me E%%S%?ﬁll rfthﬁarﬁéP,@PZél boutﬂé‘t@ were excluded

es were sorted into at es

gat
in the &S G-hig STE-Wanles dors iyt meagit(B3). apd fleally;ne"wet@o@ateq! {os sige in top left

|
panggﬁﬁj) @%hé égtﬁ{egoﬁérﬁl gErd&geé \Were%%nba%tgglk%'@atgra%ﬁggne

FI TC are depi ct ed
Figure 4. Sorting of mouse splenocytes. Firstly, Pl positive or dead cells were excluded in

the bottom left panel (P1). In the top right dot plot, CD138 PE and CD43 FITC are depicted.

Four gates were set on different phenotypic cell populations: P2 is CD138 intermediate,
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Four gates were set on different phenotypic cell
popul ations: P2 is CD138 internediate, 5 WO

WQeM8M110A4484 PCT/ DK2008/ 050048 CD43 hi gh. P3 PGI/BRI®8/050048
hi gh, CD43 high. P4 is CD138 high, Cd43 neg. P5 is

8 t c jet.]
coi b PR ERITERS Cpag i, PO oadselbn Gl fll Horp Brae
intermessiiate, (1243 lawd 10,000 eellsfrositige &jrlﬁ’dtarmireday of thepbengates were sorted
. i resi PCR products from
Into E}ysgfpblrb QE)%E‘S% 110? \:}ag%?@ﬁ bgzéw]u%g(r lysate fromthe 4

sorted fracti ons P2, P3, P4 and P5 are the gates
t c . [

Figue b, &8 e‘?ec%%éﬁ%@giito?PEh%Héch{c?’s fré\ﬂg ps?)?@ J!{’ﬁct‘?rﬁgih%{.) n hcgh‘&lar lysate
frormtaa#wlortadm fracidns| RAGId Pdranidiitidgredixgpgatss soned dd@ording worFigure 4. M
- \P- . d Anp pro, anpicillin resistance gene

are @ﬁﬁ\éﬁ?g&%pgﬁﬁ?r@& pUC origin, pUC origin of
replication; CW, mamualian pronoter drivi ng t he
Flguf%e%ﬂbﬁgp e ?&%ntatl Efrtg‘;e]hﬁéergr\r/lgpaqh P?e |b85&ﬂ§)€bre33|on
vectet Q4-V€rQ021 Awranthmp pics amp(dﬂmn@wtafnce gene atn@ i prootedernpUC
. I e r c : X .
o B CN RS oo b SR on o1 o
lightchainrandding heanty ahsin; Egfil'd heddsrggemoodc hgmainbesvyi alnain leader; H
[ , ' =gl ,0hi N i :
R e Hox RO P L RRLD o (BB IR R Bequence
IGHSH usefqeience ersdingtibragenopiexuhamgedufivisotype Gl hegivy chaiaicnnstant
- [ C: f [ , .
reoifE88Ls T URAER nontid 1 ofiooR EUENA FibicBracqipbin potya
sequsnce; IGI@/oLeatﬂeomwrm:a keppd aadarcé Seffee,; inSyrtihapislexctignged for the
. i
Ilghtiﬂg‘l;nae%c&i Hg%ﬁ%ﬁg r?v‘}%rtgﬁ'}ag}@ﬁnﬁ’@?ygm&{“ r%hfdx_—:%%r?ce FRT, Flp
recoanlmorh)tmig@ssﬂe (Iﬂepsmeomanalrgssstanqm‘ge:nleeSVé(bsolywalsmrean virus 40 poly A
i n%l'geqﬁg ce at 450-620 nm Supernatants are cl ustered
Y reac vity as indicated by the nunber (1 to 4)
foI | ow ng the clone no. Dark grey indicate a decrease
] H!’f&ecr . s .
FlgulrtTDS g¥% rgpgﬁt?lréeéfacn%(%rr&%ggm@ﬁé %ﬁlb%ﬁlﬁ,g.ecrllug‘@?%ﬁﬁ?&s of the
abscprbaraiwilﬁfm’alhctq/atakﬁﬂrai_’@ noe | JuperrBitandk aiermlisteree oy reactivity as indicated
u t e C DR .
by tI?e I(??ﬁ E&,fw'ot"?“%‘ec{ﬁ’]% r]io %&%]&%& | on?é;) %Eeﬁrgase in the number
of mletabehnally) aciiMecefis ogw@neas lighegrey indicate an gtease iptheviudwer of

. r | .
met s fibiach TR gt P B8 e AR Sy BERO A B i ARr of
metgiravdllyiactivecedllsect i ons of anti body vectors from
non- human ani mal s. These i nprovenents enabl e the
cl oning of human/ non-human chineric antibody encodi ng
sequences with cognate pairs of variable regions to be
fitted to a high- tdgnggthgfﬁgmgnqul s is basically
achieved by providing a new starting material for the
The grgsient ineentiop setsrnit (4 pirdige fuithes pessddilitiga doriypingrtbe paiphfipation and
hagl
Ik o A1 D08 a2 | oR oS Bl OFphtboay vectors
fromyean-iiinan arigiatsn Shesegmpoveoes!siaebR4hecPnbrzh bemesMoa-guman

chimeric antibody encoding sequences with cognate pairs of variable regions to be fitted to a
high-throughput format. This is basically achieved by providing a new starting material for
the amplification and linkage processes and by providing methods for generation of libraries

of chimeric human/non-human antibodies with cognate pairs of variable regions.



10

15

20

25

30

35

One aspect of the invention is a nethod of |inking
heavy and |ight chain variabl e sequences conprising
w@e@Bild4issrg, in a nultiplex nolecular anplifi CBT/DR2008/050048
procedure, the relevant nucleotide sequences using a
OneLa§g8+taotf ﬁ'loe‘rj]iﬁ\(/) nf Sgég;é gﬁttior&cdefl%ﬁklﬁéﬁgav@' arﬁglll hf&‘!alﬁ v%?lable sequences
comgesneg amallfb/mgdn\aemsleple)e Motecalad aefpflferatlonn groaesuubstbq uelavant
f e
ol 8 o oShehéd GBI LR AT RO ridlh b Aboppiaton of
isoganin-celnadri agpapudation @f géretiagllydivarée ceilsandsaffecﬁrtg&t su-hsequent linkage
or derived froma single cell. In
of th%% pg]b?(gge&gn%g%g]nent S, a coghate pair conprises two
varlable regi on encodlng sequences whi ch toget her
Defipiftoms¢e for a binding 10 protein variable domain and
The%;fuhg‘]aogﬁgg Rglggdéggrgtg% gﬂr’rad; b%(llggf r];Jnoégntt Q{?o&%% g?ceéc!lds of interest
that prm@t&]tmn@i willgn gr g@ra@kiérom agwgietce!lhlerpe@‘érred h@podlments a cognate
R t f -
peir 5 ARA b VEIE oot Sl RIRSE R (bl floolipfor o binding
protein y'et@kie dorpiamrancia/vhlcﬂo@emqpe@ceb@r@ defiveidsesan thie same cell. Thus,
r
wheﬁ%&b#%gg%/demek ?ﬁb%o!ﬁg%‘(é/ B.ﬁ&.ﬂp 'brcﬁ&‘ﬂ%ﬁgb %%é%o@%ﬁ&ﬁﬁ&nt thereof, they
preseagube bimding@ffiniti@nd anecnficstyccéthe blmﬁm@tpmtenreblhgmaikvatﬂss@ from
[
this SQI""AQ: ﬁﬂgt%giaﬂgubgﬁg&ér Qﬁ1 I&Eeé@ds?g@es%ger\%ﬁ gﬂ\l"i’cio%%(?/gﬁéﬁe Peavy chain
encq;h:rgmmq&lep@a asﬁop@teej thh 4 e@niabtmlight cleaie hnm@me@usmafsom the same
cell, -BES 'I{c‘:aé'll%c Qb it e rP(ﬁJ egﬁgn eda%§8&é@8§vltﬂ%l Lyglglﬂﬁﬁéodmg
are I nactive or very 1 ow - aett vy ty
sequemep doat the ssmaselt A hivrawe:ferpg@ate painsisra qﬁlledwn @@uclrh cognate pairs.
‘ 0
e B Bl 83 popeEatel aDyibBE byt fRephAafnp AIBT Aol &y tow
actialyl ap Breraintesgsed forsevegsetranssppiRn. Parh p@lwmeme&seed to be
. Sj : t |
acth A Hidh e MRlsk B0 BPL) B SER i dal, PRTRY B%émple an
advaritageyia ﬁirlglepsiplll?d't-ﬁ’@ﬁ PmCedETGISSSIn@fe@dﬁrmb@lbl_t%mbiﬁf}@[ﬂ@ﬁioét’ﬂe
polymceregsf\:t}rbﬁ{hI tﬁ@lré%réedt?%'c tffelaklzp In particular, an
eni c pulation o erived by clona
The ée(pamgemc@bpdatlors@‘lcatl%diegcmb@ pqp@llatlom of gdnetipallyridasttical cells. In
i . t
partl'(c::glraf,Eﬁd%ﬁ'ggﬁ{%gfggh%ﬁ@@w &tr”ﬁg Iih bee a%g,oﬂ q?gn %oﬁgé&smgle
cell isep énterestdn theopresent poyeatiet. i on of cells correspondlng to
" i - I Lot :
e A ) S i Bep 5 SR p bl S Bl
pop@ationefsellscoreespopdinatol ‘arsinge ¢adloh atséwlesvasgbe Woen Histribgting a
pop@%@p cffgtggs @@&/@@é@é@ﬁrgg é Pg&%ﬁ ?fﬁ%&ét{ig a&fﬁguHhSﬁi of |SRIated single
cellssis phlainegdes specifigitin ﬁ@c@e“yﬁm enhtifled “1@opatensavirepst thedrepgriion of
' : t | I
veséfeﬁrso\?lntf? IQME% deﬂré ﬁ’cgt n%gé%aﬁlly r?s’fbé)s/: |n ogr%er tS gﬁ’ |tgﬁo:p\g§glon of single
cellsdescri bes the aSSOC|at|on of the aan!fled nucl ei c
Terrﬁscbéirlv%ﬁquﬂ)ﬁp%ﬁ§ &nWQBEQn%\Sthla‘ﬁ?pﬁlﬁ@ﬂoq REGHRL GRS aociation of
terest 1nto a single segnment relation to
the am@rilati @ugaicragtldesesaegn@sten@@@mg theerudRicaeid sequsinges of interest into a
SR A LR, Ry PP L ATk Bl ooy ppnces
encegings vaiablederpaini @marcaratibndwaea\atﬂh@mr\@gab'ﬁ rw@r@asswglated with an

anti%@?ﬁ@&@gin@%ﬂag%gg&éﬁ%ﬁuh ar?éous eﬁ@é ldeh\;mﬁfro& k8B EANThe

linkagiesian feitaert heorehinved sinatan st wﬁfethgta@ppllfleaﬂoncm@ﬁ gntmmediate step
folloﬁlmg;' thé bE@lififlon. -ﬁ*ﬁ%¥§at@rr% RQuiFReHtE RIRBESnd & di&iohQMYbf the

r=functronality o
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7 WD 2008/ 104184 PCT/ DK2008/ 050048 segnent, it may be

linear, circular, single stranded or doubl e stranded.
wooositesishe | i nkage necessarily pernmanent, onBCDDKRIVS/050048

nucl ei ¢ acid sequences of interest nmay be isol ated

segr];&r?[n'ilt #a&%eﬁ@ggp Eﬁ‘Cthr gﬁ@brs?rgnq&inoer G%Lbﬁe@?raﬁ&(d mlr tpe(ljnkage
régi on encodrrng sequence may T or exanple be 'isolateée
necdsserily pecogreat, ®npaif thesegiatnacid bieywenees ofdsterash ragetismtated from

the %egwgain?ﬁldegiﬁe{oj, 8% 8%?8/'895\/@? ﬁegg(?ﬂéﬁcioafﬁbgsggvé&% rﬁ%%fample be

1T are not’'scra er-va € regi’ons,
isolatérbfyorarascoginatel paircegsiede Hod/ese s g ltagasplbé origivdltvavalgé regions

L , i i.ng.e The |i ,
N
condiitared ercpghate lpaigealihangtanstdinked getheniatb dyingldisefmeshThe linkage is

e 08B drBERPIEE A B UL Bhihos o
diffeeampp chérnicalt Gross lmkingwoocetiOresr nore target sequences in

oy AIEEASKE AR s A UL AU OBl Gfncaton of
or mdre6BRIe2 829 yeniceg dstbe shime meaatiact $wiableLaOM)lificgtih ragttdods include the

polyﬁl\%%}s%cc%ain]rggcgtroagggﬁﬂﬁ%. ﬂ’68§%92)?%}%?%tecgh%£ﬂeg{:tfb?1l (ﬁggg‘:{Wu and

Ifrcatro echniqu
Wallsioe,| 1.988cGesories 4, $60)-9)1 8igdndalisplaeEinfent esiphfication §3p)dadmique

weEPLL 21088 ECRLEIs 28 Rr) W2HueBi0G gl
(Guatelfj et alc.&1 94aApPiot | Matt Acad. SFASBRA.,(8ZodT48) and nuridd acid based
e T LLEi .
sead A s Teal JYpea Wi Fo10dh el 260, 281 P tater o
amplificatioe metods imveberisghérors) regicliats based dodeothrsial sansgtigtion, which
T e e G T
The wrincimuitipdexdr Cirbdescribesye varsang obACBgn waich teoel moreetdrget sequences
j | el Ldi _
are & Pk MR Rt Ey AL BB e oh 838 BB e gqme
reactidast.@ bk grimenp el ddaptedi fonaroplifichiégorheldhey hedyiohainaerialbe eegion and
one SAARP S 3Rc 05 9 FES R RS DL A some o
reactieradiddgionalAdeti ateovadively a primelr setratapteddornyanaplicatioerof et lambda
_ Lt Conof | hai
chalfl SRS ot AP bt Lo B D R SR o o e
The ¢artrs multipdex RTMCRIdescriilesya rRIIFERP ClRereectidne whigh is preceded by a
|11 ol ex. i ) .
revefi B MR R 7861 PR R, PoRL BRREIRE: B plorig ag a o
stepqaipcess Mhitbra sepapate Rdrstempras tathewoultigex PCRY ocasa singtekstep process
j t ot tipl . :
whefE AR r s SRURRT e Rubilfy PLE A8 Bpl el 25inBR e
The gerchsrimuttipfeixeve RERedersicnRERAe0d multiplsk nggreptaxtansionRT-PCR”
ol U S R R L AR R R I pedme Rizaf s o
overRERexgensin prinpremix RYamORY e tpegel eeqred ces, itharetingnapling
simURihb o oLl Sia ARk G BRaRIsLlTInEL X 1o amplify
e tar gerf sequences, er eby Shabli ng si nmul t aneous
The ¢arpi iafplwality ofivessdlsl fedcages afiy olfjectt(an apliectooqhiebjeets) witiak enables

; ral ity " i . abi
ne WP oBlERL Kol YIRS ool Tap Jesa eahlpeh ket
multpegiiapiates ng.¢fo-welk B¢well opichotitergiates progthéranultweloplates), arrays,
: _ iS. e : i wel | :

mlcrg%l_r%\l\%l, PT&%@]&@?%FF’ ortrﬁygtfgz'?ellt?%}lﬂr%ﬂeﬁl SthgroB e?ﬁgﬁa%pﬁbable for PCR
ampfifidatiovel | pl ates), arrays, 35 microarrays, mcrochips,

gels, or a gel matrix. Preferably the object is

appl i cable for PCR
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anplification. 8 WO 2008/ 104184 PCT/ DK2008/ 050048 The
term "pol ycl onal protein" or "polyclonality" as used
wheoosiloiiss efers to a protein conposition conpPCEDREQ08/050048
di fferent, but honol ogous proteln nol ecul es,
f. f, :

B SORREH R 7 ool KT PR ML i
composmdrecomnrh;mg dfﬂfﬂrercctubldshoofolqgws potgiosndléargs, prgferablg selected

cont aj t c :
tron P A oSl s R, 7o 258 B RHPELE 8 homglaggus tothe
othednfolezuEs of thel Gommaeltlam o aksoicdns@gLErREE Mdre stieiehes dfevariable

i i Vi c i ‘ .
oty B4k BRGNSy DI PATLP UL s o8 g gpcence
betwaenitmerindiygluebwembersolf #vup@wrsionbl preltdin. riérmmemampmsdaf Buch
polyglgb%ll r&{gcggﬂgﬁn%ﬂ@ e@tlBS& &J %ﬂﬂ)np@lo%l%‘ rﬂolg@vﬁeéﬁqﬁéllsrg%eg)torg and B
cell eéptossd Amolyazlomahmtelrf may gorsigwt b dafndchaubshbofedotbinmidlacules,
Whlcﬂﬁas\qe%ﬁ g%ﬁrﬁ%{ tgr;% gorgr ﬁ?%dtltjr%dsuE@%%g‘fe’nsgh%g&ie%lﬁglln% Ia?t)i/vity towards a
desnte{ni\margés esg. @emlytmlhal ardtibgdy emtnlbltnggahdeﬁgepe@ﬁmty tewards a desired
targ oa%bg“l on of genetically diverse cells" as used

erern, refers to a cell population where the
The iterdi “ai phpalaticre bl genetically elivecseudedis | annusgdfheesin, artengtosacdl population

Whe%t tﬂg no?\ﬂ?qéqg%@qﬂm F?OC[J %\{ISL dlff]gaﬁgr%langegﬂg%gé%rgﬁlleg{epgrﬁlic level.
Suclofe\ p@ehllalsord@rgametﬂca‘lly diverse cazllamfnoexample a p‘opakatltpmnf aells derived from
a dondt Iar g?ljakﬁ\’on ﬁgch ?r ac{a%r@lﬂﬂ%}ﬁéﬁ?c W T I p%lntg\ining cell

contarning cel rm pri
fractimed mterchangeabl y wth the term"pri msr palr and
Theqj@rﬁpr I'P]%F'?étwg usBl i H‘f?rrcﬁar%‘rpp‘@rvﬁt V\/ﬁé gt%mo ﬁ%ﬁﬁ%i”%@?idggcribes two
or rr@esqmmere Wh‘iCh mgeﬂwelsare(capdole obpréming rtheampliflcatlcnm@‘raamL@leotide
r.se : O
senga%cé)of m% ?gt (ir?iorrrefé@e foertt%}ea &¥gﬂ :}faé%t ﬂ%gﬂ;éeagﬂ@e eé?—:‘?lt
invegiiom man bagesngmecaibl pEimer @’garr_my_oénucield)tid@ s&zeqermeee:sntammg variable
reguﬁ%d%ﬁa‘e u&'lcfer%e%ﬁjﬂﬁam%sf‘g?hc{i#feggrgﬁ%@iliéﬁége\k/’é’rﬂ%ﬁ&?ﬁé’p%a light chains,
Iambﬁmrllgabd:ralrr£gemysc;haantbrlableSegiyr,ls,candim B, xor b Tr estlepteaptor variable
.vari.abl e rime et. far the. lification. .
reaie. 5ot R ol et a S o BRI Frygh doBlbining
variakde re@hineerrcegmg SequEieds Djers eansétutessa pllitatity of pristerd whers saveral
R ners wher e several 25 prinmers can be
pr'mgégce%et} %e@eﬁ? rémerfhe term "sequence identity" is

The eaerpf Bemcassdeemtlnyé fscexptesged wacpbraenthgeamm mhleatéegree@egree of
dent,ity between to nucl ei
denfly peh el th AR sl Badk Bt fredSigln B RESHERR Y fp two
sequisided ot mlhmdadtﬁiedis? (MfeNdlr)xm%/N)gﬂ.ﬁﬂ%eM EIef is Whee”ff Lﬁd;]tfer of
en er o resi dues iin. the sho erote
rosiduist T KBl T e iAo B MOCHHENeS e IR E P Bg o e
|den8&a| rékdids Gialn Neslody eﬁtum@nyaamghle@fnatohrt@tweﬁn tﬁa|t\lvo/ sequences.
S

Hen iges @gﬁg%tgﬁg be éGt(T%e(&e\c/}\Dnrgp %gg\jvl aME aﬁggléergse |ctien?ity of 75%
with Smskﬁflu@ﬁceb UAATCAATGBC?&%q mbtﬁB)i(m@fwe‘ﬂ‘r@e:S) (underlining shows

the QRIMAL RIS i INikeios 0 e "oy RERHreNES SaAoB &)
Theltermscaatrﬁamm er trmddmnmtrd@epecg & wlilrfkagb eifers toUhka@le dBhucleotide
rando

Seqtfqrﬁﬁ%lyénﬁ@(%pgt (?egvgcii ﬁRrgdiée §FME ﬁta.l, %L&ﬂﬂa Lrﬁ(e%%ransversely among a

population of genetically diverse cells. If the nucleotide sequences of interest are variable

region encoding sequences, this will result in a combinatorial library of linked sequences. If,
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35 sequences which are not derived fromthe sane cell

but are linked transversely anong a popul ation of
w@emnetioaasd |y diverse cells. If the nucl eoti de BEDEA@SH0048

of interest are variable region encoding sequences,

on tibeltiro. WERileolily SRR Tuels b S Btk S,

hetetdmerutt treteirhthadandaney linkeld setiuetees eduameeas siofilar nmtseqesnces linked
from epgl g' ef?r a non-diverse heteroneric protein the

R y linked sequences will appear simlar to
The wqu ¢erc@stel denkedifromranisclated sylge ad]” IwithTagart éo raverse transcription,

relat%ég%%ﬁmgle%egd c)é%’it il QUBh3h |E@gle%tc%ﬁ 'I‘cf',erFﬁJ fe thJiS %ehrWoF g(ample be

ranscri
in thadariredfdR . rdBNW, DNlAmrgeohmeNAonai malaebddids ddreeither be isolated

from&ﬂ%&:@lil %[\ﬁl‘ﬁ ig(rg%/\éi@ﬂgerzn Tréé‘ﬁ%ﬁﬁaqﬁhtgnﬁﬁoé ltH.eélqcetllh\?/hé grtfé%géll |§Nﬁan intact
formbar & lgsddefoed. fromthe cell or still be with the

The E[eerma’dﬁ@g re(fgrgttg Qtrr?ou% susjfg%‘acgrlg,rgﬁ]n Wﬁlﬁ\gﬁ Phgeer n%%h%ﬂ.ssﬁngnyms

nt act orm or aI erm
mcludm‘ge’j‘liB ardlganm&OQMI@TFakdB eglt difiraniatiowantigeierP-3uGe4 3 (D43

antiiéép %%}@ﬁﬁs“'%@c%ﬁ ia"t'c%inyrbg)ﬁiﬁ%n qglﬁl{gg%ﬂn(%ijggg%igécﬁg&* L@l& Ly-48,
Sial eptiorigeas, wélbd o, orﬂhelmgowsw'faseamargder’y dropr athei amimals.

The léeﬁ'grgﬁ%ﬁ%' Fb‘ferg?cyg?r‘au@la 'sUrfé’c( acr#ﬁgrq [movlﬂ%/ f}ﬁder#ﬁm%%us sQ/g?nSyms

orin I'ogous "surface
includirtgﬁmdlaeam -AMAARH1ES 34 Wﬁgﬁim cm&sgyn-n ebwynds Synd b SYiNIske Synd-1,

Syndeben 2o BTSN B0l iR BedlS MR gper animats.

The ¢grm-"MHGY rrefersSipradmhousyNDibce Sptighniknowingin8gnolguenoud synonyms
iR TRER AR EL b, By b, 512 DL RN SHERTGRy RS S cri.
HLASG, HideDBrAEAN MA, lma!meuwdswcmadr'ﬁwa[imwyaionlwﬁAMMA li, MHC class

II-as%?@%tggii)rﬂv%g%?b Fﬁrgs' Wifhs tglolrtﬁolﬁ_ﬁgﬂl%rface (%%Eo’n other animals.

anti
The [Hirm- "DR2GARMSS alnaotaatsu gecr& aﬁtgeu ikaowl U ger auimgeneuscyaipmyms

mcleﬂ‘u %#48] ‘Cd/ll o Mor§@@%6'§L 8 é'L%&?Leérng@{ % %%?ﬁn%'nﬁgen
precaraorcddxs Ly- 520ymhle0dyter mmrBQrzehtlgeefLe/rEs Lyt-hol 290 asuwdllasdo

' i ncl udi B220,
ortn AR RO MR ot AR 1 Ch. ' Leukocyte

common antigen precursor, |loc, Ly-5, Lynphocyte

DetaABdHENEriptidA §@Re yemtionlyt -4, T200 as well as to
ort hol ogous surface markers from other animals. 25

d f th t Th
The%eﬁi'i?'ff{“‘lai[g escr%ﬁ%ﬂ?‘?%%&ﬁé E’rlocr:“elzgg IOgg erture of the

OnefieSta @Gt tlhenM%@émtOrﬁ\/dn&du eRiBicé e Muriber oﬂﬁbéslb@:&ssary to amplify the
necessary

nucl eot | uen S
nuc P g Ba et u G Roreyariags ot seeR Frodig Bip o fgorg taret
sequ’ﬁhbés ta@r@‘ﬁfbllfleﬁ emm&taﬁ@c;msgnﬁ tlegdrhé tue»d 5y imglutiig eesis lityan dhe set of
he_sane t I NCl udl r an on set O
primii 8 Faamp gy g B S et iy B RO BBy HngSting
sequmiaks, fity theagainadleactichQ GaRe g Bk Agbroscts RNG@S as Multiple polymerase
' erally this approach is known as

same reactio
chaieqqfig “IEBI%@ chain reaction (multiplex PCR).
A fuﬁhéruoéétb@rofftleéipn@rs@ntoﬁvetnh@n Briesawd or mMoedtdrgs sequdniaas ainplified by

multlplex@éls argrr'ﬁ(etd mSglgggSrCo?(ﬁm@/qgltHeférﬁ&ifiggtion process. In particular cognate
pairs of variable region encoding sequences are linked by this process.
One embodiment of the present invention exploits that a multiplex primer mix can be

designed to work in an overlap-extension PCR procedure, resulting in a simultaneous
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mul tiplex PCR are linked in close proximty to the
anplification process. In particular cognate 35 pairs
wm@boosaodiabl e regi on encodi ng sequences are | i NREDDREY008/050048
this process. One enbodi ment of the present invention
ampﬁfgc%\lkigrlrl éﬁ? h :Qe(;%\fl E#I&t%ex t ﬁér#cgg %E@e&afhlg %rulet%‘?&' oqvéﬁgp-
extensisn PORigchmiqze sarmed toaa@mﬂzsihe hOmvpéy @‘Oéaﬁtlbﬂﬂmaébssaw to isolate and
link Eﬁ%o@%%ggd%gggéﬁlgtggg%#||1T @Pl'gg? éﬂ%ﬂe éé %k?qQSk(? variable regions.
Other\eemboaipneréxbbmelpmseﬁﬂmeréwh rRipQlydinkagevimsligabom edmclecombmatlon as
an aﬂgm?lﬁv t% m[<§€ect§}) rﬁgE’lgl@%%@?i&t%ré%(xetér?sdnslgbﬂt l‘rﬁttﬁc% prh&e@ﬁres the
Imkagegs]at_bt@qnfarmsd sifmultamdopidlyweithi thé I ltipéeg R(DB ampm_]dwpn but as an
BB 5 B SmBEERET 1 SBL RaBREL Kyl bR i e
samkitulieaggethbynuitilex PCBxwasv@rioapedit ensi on PCR. I n t hese
A n&ﬁtﬁ;uﬁ(?(;joyﬁgac' %tgﬁsmﬁ E&ﬁ%ﬁu&%ttﬂg Bre%%&%%gmg ar ore Prlmer sets (a
multiplex EEnexmixj, mineda gtieast begp plﬁmblt oi\wach setie eampbed wilaan overlap-
extefpﬁﬁ\t’eﬁl T?%b\%@%eex?%glo% i< er%%leﬂﬁ&i Rl{a:@g)f tHE [S gguct§ 8£Werated by
eachol the phieer W&dUmg} axpldicsiiam SBCIRa eI rr@slstclaéecba oBdipbex overlap-
exteﬂgiog'n Wﬁr\n%f: mi® ':I'ﬁe Pr{dltg)‘?é'x &%‘Igp-g%engig E'(‘lllé 'dme?ﬁorwdoﬁ%ntlonal
n x) , ere at l[east one primer o
overEgpuexdeesibniPER lraﬂnabmersleapenoextt@hsilmked_teme bendrhted simultaneously in
ne SYECLBR RSSOl AedaRh el d KR0Sl
ampéimaition i va ol bany I_Stwhefaalprpunﬁt_ratinnx is called a nultiplex
A fuRNe,errf{eﬁBreec)?(f:fﬁeﬁ Qr%g%ﬂﬂ%nﬂ‘@f %‘S;Qe')rév?r;gg r?}r]ag%éﬁ@gﬁrk ﬁ:ﬁr? aﬁtep preceding the
muItm_keq'H’qu@oenwmjﬁxmveﬁmextaMWaPCﬂmnpjélqatmmc eliiztng ahlemplate derived
o SRR O SR SRR o 2 e e
A fuu_ttlaerrgéatusaeqmlempr@semumvamgon wrtpd Use ofanucmmtldavsem@m:eadgnved from an
isoldt&; gﬁﬁ?%kﬁ‘grea ?85d|£t‘0%aéflls%§enlc cfehgésht%h aetgl lrlrtr?e %&LF&)I'&Q PCR
prese rans
ampfpificatienti I?Tgferatéy RNA frorplaesqncﬁgja_albls rgv,ﬂri;e par@c_rlbe_zd into cDNA prlor to the
A0SR 0SS L1l Ul L st goroic
DNApmpy batuseah agfn alergetiecto oeRINA. BRGsirg fsolatduesingle aelisras agfopulation
. i i X | i .
ofish IR Sl U e BUFLR N 8 epe sure.
is pq@ei@lﬁ! tatavoid sofanldiog @hnacleatidesegsertcemehatding @ hetehmmeric protein of
e G2 BB sIBLLS LR 81 AN R oo
Thistihef inportangs ibendP@Rhes-tor otttie trnpididdl campositiarf ofdlgreequences of

- I C..ac - f e
nteBYE £8AL e FEBURIGED o CRESRY SARD o lBing
sequanegs.dhe vsd of amrlseiapd p‘,ungm ¢aﬂror25pocpﬂla|tlermg‘éa®gﬁrme¢dlls as template
Sourggré é(r?qri&}‘taﬁ fggt% expanS| on of an isolated single cell
source is possible to avoid
Add@gmaihyblhemesmht muemt@otfa(dlﬁatgemaegﬂmat'@ncxﬁdlbrngeaof linked nucleic acid
seqﬁb%tcgée ﬁfgg{ser%é ﬁﬁ @gglcpl?\gérﬁrgﬂlnP%téfl%ﬁl%;raél\é% %Ed %H%h?%&fa&%nate pairs of
varlqmtﬁgatnsolﬁurdfer dbé pesentTihyentios ublizes mpoleicaacisle defivethtgom single
tai
cells‘é"gﬁgﬁglggn fgl? f@r:nﬂ?lte I?lgé?ﬁét %'oggho acrﬁga‘?(? bé |s%!;ét(,9c§ gé]rgﬁ%? remalnlng cell
contgfitsdetogitane bpalltlhzedfaS\ﬁalmptaiitﬂ e region encodl ng 30
sequences, the use of an isolated single cell or a
popul ati on of isogenic cells as tenplate source is an

I mportant feature.
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Additionally, the present invention facilitates the
generation of libraries of |linked nucleic acid
weemsaoaes of interest, in particular conbi natRCT/RK2008/050048
libraries and libraries of cognate pairs of wvariable
t I
Oner i BHiont o b 1 ibsent DM RbRERER S Tt ok 8 Bty of on-
contlgtuot1$1 sudleotice s qiRM&es lohintates sThemethed domprides arspllf)an@dn a

muIt p Q{Bélgga Gﬂ'l}’&ile@(I F%ﬁ %qpl&@%%ﬁi%ﬁ%g E%degtlé: %q%gnces of

|nte@@'FUS®Ig2@wﬂhﬁé@éﬂve@mn anispthted singlefcetl bea popgatitin of isogenic cells
and eﬂgcqﬁ]léélﬁl?allg%uocfglg@%ﬁgﬁgegtnuglgbgcfebk?eq“ijggée g?fﬁ)r;tgrreg! Fh%{h@rfr};lg method
comp&stdspa]h lenpahsm;sofamﬁprrﬁlyg g addtiogal amypliticgtion xf PERNbed products.
A fugﬁ%rhégﬂ]@cogiﬁn%x O?FﬁR pqggésn;t nvgﬁt dno c?Fnﬁ_p?sqe a raefrﬂﬂé lggsr]t‘odggng a library
of cmatesroﬂlratoemmslngIllekewevdrlable raglpm potaingseqontesogeamethod
comff3ebo 300 o3 AR AL BEEA WA gprona
enrigwatdor $B$'t'aﬂa’dmlpmle Stregation foer $aid mzlkfgacﬁmn a ovheresmalparticular
Iym@%@é{pﬁéﬁi%{iégfhﬁ%&e‘ﬂﬁséésléétﬁﬁ‘:f‘rgnpga?(ijb'&ﬁ?actlo# I'—fulr'trhtep% populatlon of
isolatexdt hogle@éllqols@btmrladgbyadlst;trllbutmg)cellsafromOlgmtytr@hpwte-sontammg cell
fractﬁq%”BF h? gcrl.éd“é‘e‘ﬁ‘?ra‘é@éd Y \ﬁd%‘ﬁg %nS%Cp?LS’rEW oP VEE4ERC i tiplex
moléopigylaoplitieation l(mahtlnlen @lTeléfDlR afrrph&ctatlon) $frtiogrvariatiEnmegion encoding
seqqgﬁcgggd&@ @Q&pglgtﬂggﬁﬁél#f) r%‘%oﬁ%&% S|fn I@%C[{ 'rf%%@cf and linkage of
palrsr\hfe\;aelahleae@am enending seqluyncpmsosytf@tm p\mea-:tlm en lrwasdtl@éealr of
varléb%) ﬁ% o%dsgrc]}ﬁgqi@é% g? v g rorrf ngng eIIIF\M%Pﬁ{ ogﬁulr?éian 8];/ isolated
Slngtdﬂ @dlr fFurthterrige tsshhigué _rsqmpmm tWth@Ia}_s@ps ontte itstreer tel
oSBT Sl ) A5 EASHAFSY sHERREI D oo b dtiain o
isogamp Icells et toper{amming rpulepdeRRTi:RfR? amplifidationt Trengbyodbtaihieg a
o AR 3 S SHEE Kb o RBUBNE 801008 BTG oo
ceIIsI in rmhagesam‘l) Thasecndfoptianal atepeencergp_asseerpetfdnnmgg an additional
ampﬁﬁc%%Sﬁ‘ﬁPr‘ﬁe nﬁkeeJ fa?%BFédreg.Y%’ﬂ%586d?r§£‘edéjgﬂ¢é’é dual pair of

var i abl'e regi on sequentes 1S detiv roma single
In pretgried amltddnmertthef lﬂ)emm@nt iomerdion| apindiveial memgereofcsaid library of
coufi bR oL BERR S SAORE 368 AR PR 878l E0ig
sequermce hﬁeaq@oplatedtwwbmrufnrmnmglo@ubrehdzea/ywbalewpaamwegl@n ancoding
seq%&f&?,: c?rfg'ér)%%&&érg%&hg §8r|98'r}|bf£ 8?(?048%%&9 nEgdn‘?glﬁe Etrocremr&%ptor binding
domglnu r:eﬂstlttyed)tbf areaslslm chain varladvlaileg@nsa@smad afth @rbetbef chaln variable
reg|6r§8rgae@érﬁm%eéh5$h\faﬂgt§1eP%b‘rll Q{éo%fétef%switrg%&m 5‘naw?%r|a%lel rréglon
whepeehé@rsmmajeranaraaibm ltelgmmalorlglaa’plfrq‘rm b‘@taame el the | [ nked
TheéﬂﬂWﬁEn s o?ﬂPﬁﬁg%jr{e@fgp]%Sl%%\glgﬁﬁ\?‘entlbﬁ] c Bé gértfgrgped either as a
two-ptepipeocess, whrel rdzwelﬁreau@solﬁptlozaREbgmrferrw $®acaiﬁﬁprrstbel multiplex
PCRggr\]r(r:l@g'llc?]fi.g.ﬂ"(gggl{tj&pgtji\)quula@gﬁ [:n%pe%hlglr XF?]PL?CQ& gn)r grgés epsmgle -step
proqeﬁmwﬁ@w tﬂ@LFRT anhealtiplexifGhamatificabivrestepg aerpeazioroed nih the same
pnm%%qH%ﬂgq Qor iginating fromthe sanme cell or of

uences encodlng a T cell receptor binding donmain,

The a:@mssa trarsedptivh (RA) il peifarreédivith eaenahecerégniog reverse transcriptase
actiﬁi?@sﬁfltﬁhqgt vda Pﬁ%@clﬁ“ﬂ'f%rﬁ/ %HI. £ anlil@& 'op{ér t s?ecmc RNA

ganma chai n r|a e region associ a wWth a

chain variabl e region, 30 where the associ ated

vari abl e regions originate ftbmthe sane cell.



10

15

20

25

30

35

The multiplex RT-PCR anplification of the present
i nvention can be perfornmed either as a two-step
wee@saess4 where reverse transcription (RT) is PEr/DER0SMIS0048
separate fromthe multiplex PCR anplification (or
. [ t
fromgeknts ||§élgfétg_slr}%éé"yéll bg@gé&s\ﬁp \%\A& gélrll By E%.lfctar r’%@@l;évg@et @%&n are for
exaraniplqllgmdamrlmarstr@’pi@rrah@(apem Gamdmin dedeamerh, eatlstarrendc% primers, or
prlmQFs tﬂgtr are éBeaﬁ%fOF lfﬁ% uclelaﬁdé gé/ eﬁgeg 5f6}tqtépes't ption (RT) is
enzZyme contai ning reverse
Theltwa-ateprm wlipleeRTRIER ﬂmpyﬁqaesru ptocadure naltolvs forethe cBNAgenefated in

no 5RO 40 s B e Bl VAo RIGRA 500 o9

temmletel fracfon befpe mbce:duilngamtrbﬂaewmnhﬁ(mldnfMdltidmelly ehﬂedlstﬂbutlon of
CDNgArtgrrlr‘T'oCrE; ltfpatnl o% talge,e allg\&s fo?ﬁt?é@%rrgorrg h&{p fdr%—org h%}?&% multiplex PCR
amppiloalrem sf ntmielc pcld aterigedt fiam tfwrsansmptemﬁlate ﬁkltlmougfhehls results in an

[ S
ek S0P SEGUER BBl RLBERAy WG ShoBcere e
Complesltscdiﬂ‘tMe g”elﬁﬂaiatmnharmnlx § this ethJTd bé dpsiredo Thie two-step approach can

for eg%xr%we t;?aué %ﬂeé Pq %nélﬁ%%ﬁé‘p}%%vx g:cvgﬁgéglg}égﬁ: ee%wf l?arppg k\ﬁht chain

varladimr@mml erfcpdlag isequenagdslint orentabé gnd hh@/ychhstnrvduablemeglorﬁ and

Iam&% gn%ﬁz{/aerlatb ﬁ@)ﬁ%nE#&rEg ﬁ%%ge%\@s |F1%;d| ?ntptﬁﬁé ﬁﬁl%@ﬁﬁe same

templatel Bisingéeceead Lx:tealiy\mdiy éxpnmstehe)ne @ﬁmetllehmfwirs Hewevesuig vl often
be etagle?‘%orpee%% ?hé Féa@trbns sr}'ﬁulﬁngg MQ%%P o?gwg“ﬁﬁ@ I‘%t r@sult of one of the
i'ons € ecre

reactibmes befonemquﬂomungyhméthehéur‘rmrt tfplaempllpcatwerof hoth Nabpa land; lambda
servgg1 89 aﬁ rﬁ%rngpﬁégaﬁge c Trﬂﬂo? ’]\88 f;t%o‘?ﬁd 8‘{? B%{Ee%ﬁéea a’t\ﬁgpo Qe(era or lambda
amp{l&rfroaba singkegien and kappa li ght chain wvari abI e region
ARG SAMAIESE 5% BRBRMIPS BN DROHGRIPL guripes por
ampfitgptiom iseseciiati o1 i thgsanmeesssel. AII thiefdoapenents ubeessary to perform

j | . 1a) .
bothgh{e Iré\é;rgé?téésngg Sﬁ%ﬂ%nd#ﬁ%uﬂlkﬁgx %k‘;%‘ﬁg'ggg\ﬁe%éwei'% added into
the WSBeIs aﬁd ¢re liesclinm leasrf@metdoGpeerfatby rinerés meepedd toresid additional
com@{gﬁ%ﬂé qu]creegtﬁg l{‘%(a(?lﬁg'? hgf‘geéﬁ St"a_%@ tﬂhg%db%}ﬁaéee ?1114 ﬁglé) fste?)r?'r?ultlplex RT-
PCRramplifieatiort ik élairrtpbddqesame mumb)ér dﬁetelps kepgsagrid gleaaﬂatiathe linked
nuclggt d\eé%% ﬁ§ e(%@ toh ﬂ{eepgrggént%%gﬁﬁadn\é% chWt c?ql Th|§|s'b%?t duiarlg%%fal when
perferining muttlelelx RT-ACRm a&i argal;eofgr@te mjltstwlpebre)theFa'arﬁEQactlon needs to
oo B RESHYES) pURYELO S ST AL PRl R1 T o)
utlllzurlgethe oeNsoseeprinsern eoEeshinythe mufiiplekarimer pix heeded forethe mudtiplex

PCR SRBRERIH 3P EH At 07 o el e B o8 by BRAS RSP
compgsitier fiended dor tBepiogletdtgn muliples RTsPGR avgwdsena addeic acid
tem@?@r %IJ] g%%eeﬁmgﬁﬁgg%nggﬁﬁage tl{}lg/agﬁ 'eﬁ%rﬁ@%rtﬁ%?\%rpolymerase
activRgRIexphudeasiiei taphdsphath atix (dNTFéducwmrtsmgﬁAﬂfférdCJP dGTP and
ATTE L B8 AR R AR LonHSE el P Rt or
mRNA dplam'etdl feam an IISpIah@bﬂusblewh%althqmm 4 ovrifieddommul asiglyeste of the cell or
still \W-hnl? ﬁ‘i% |Rﬁcﬁéblla{3%ﬁ¥raw tl‘?‘é ESQJC? [!)%s“i"tlonvg?‘ﬁ{ retagtfo S‘rﬁ&ﬁg{e requires
act1on need € C raltty o
some@pyr@lzgtlorsfqn gheh srublplemlrl_mep hr@ﬂurmfo lbe:lasga@ weﬁhmwmwtwention.
ThlsLé&)phészl!)&Q f&rl?ﬁe { vét {35 Sn{i’ LHg@nﬁﬁﬁ?lg%lﬁZﬁmﬁplé{] Rﬁ'%lﬂwotcbgtljrgé.

mer mx nee
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PCR anplification as priners for the reverse
transcription as well. Generally, the 30 conposition
woemdadii8or the single-step multiplex RT-PCR cBOPDKI@S/050048
a nucleic acid tenplate, an enzyms with reverse
ror R0 S SRy BRBA T oo OB T DR HTB 3 Batona
compomﬁpﬂs gunny tATdctidCHer exldample agadtlitictOf Fe poiymerass) I‘ctllpwln@xhe RT

stenP B oy UL L B8 TR Sl S LRGP pmer i
poss:thﬂy Witk iat diffarentrpriangoepmpogtiorf. dihiw caashen be sertsilendd am one-tube
Ik i Nt I

multﬁi& %’PaPé%B(\:A%l c!hoienp'l'atllg hg§ EI{lzhearﬁrIaegcganga e%]aiﬁe:%ﬁ@e s¥e‘p multlplex
RT-RGResing it afse amltstha‘ rmizgohtulras negdssarygo iolrtain ’mne>dtesw® Iirtked

rO(}?jgtsused Wth the present invention. This applies both
POG6P t he two- step and the single-step nmultiplex RT-PCR
The podeelitier sesiuen@s\WDIMOE8Y, aowilid HHChe DKAPES/ REOCAS cafrbe linked to

I I

one OB TAR A PRGB! LB TR EASHAPUR T RA s o
recomddretionusirgpdiffeneainpllépleaddinei mixeef Prtefmatpixomﬁmulaslex RT-PCR

. QW . d, f
ool NS0 %5 cesb 50 EDASIoFATOBSHLE o BPALE e, o
linkagegsodsisy nvdytadiscebealpérfaemertas prmuit steparmpaesist wsimg fol hkamplam stuffer
fragrfrAIEﬁﬂRkI)ﬁIéﬁl%r Re?c!’ %é#d @(?%L%ng&eoft \F/eaS?I tegHéérg\hm S{fﬁ |ga"?8$br
recommgaitlenﬁlem msthtfer;ﬂagmenRFﬁaP@thaml cms:elerrtenal smnidter élgments or a

relefam? ﬁ&gﬁ@ (% BP’%%R@%?]UC %énédae Ir?%éﬁéé%&%@%ﬁ&ﬁh'éﬁﬂhe linkage
process erpesfbrmmwlthé bayde Ivgzsaehes thel rulfiblex RRIRGRRMpG Baatibe.

ok i 918 ARSI AT Rt B 10 Y B Bpguous
nucle@twmlqnamqeemf interesigs defférevednn asagctatiph aith pira mmaltiplex PER

ampr{c%kgrr] %I.%né Q%anl& &Je?lé %Tteﬁ%IRn %ﬂmelr H)?%Isorgs%qn the combined
amppiiqa(uesgnd de(me@[f thetth@et Seqﬂeag@ @eoe@és thayorapgmtlcbeneeded for the
o] RSB AT o AR EREIS, U b Lo YR ona
polyolerasetastielyt de@iynhadeosidla hipP@Ratd ngadNGR noik comprising dATP dCTP,
SOTEEGRIIAL 88 AR, 8, B Sl AR, cort i

In a pediculgr smta@mmeet_ ofrthe presgmtiinventiors dog bri@ge of a phurality of non-
contifuBlhiGLoRERAIRAL of f réétr%(;?@'?qrm% 86 SRyl RRHE R Asion RT-
PCR_amimQ ] It&‘mwla’r@rderlvw trore aelntniatedemgleafelltolne popelgtien of isogenic cells.
Furth%\éﬁ%grj[]&ﬂ%& g&(;m rlé%légagleog;ﬂgneﬂtse rpuc;f;%le%%m {; ?H%Balg&% 'rr%lll&ﬂﬁar
ampagetion at linked \Madmctsh Braferbbly pthe xnUHEiex amdap{ep(teasmo RT-PCR is
peridcd & B Bl P 0 apl 1 11 catf on and

A muliiplageertip- Qmaoarrgmermq otthe @seseGbingert|onycompiiees at least two
prlm%\f?g%}?géﬁéebx{ ﬁg' Sg%ém&m@au ntdI |Iﬂk% tl)f at least tWé) variable region
encqoha'lgads@quencmfoerezymelewmhllflbat&on @mnl mmgasésmen&eﬁfgom

_ | A S . | . A _
R R G e
varighle rdgéq-fexilieastrampification and}inkdge of spawvencesifram T cell receptor
. of the present invention, the |linkage of a
fam'ﬁ%g) j‘iiltgof non 25 contiguous nucl eoti de sequences of

In ammln@rembodlrsernmf therpresknb inventidni thé eburaMeoﬂ ramIeet«dI@m@quences of
mtergisthaingﬁe y pl?%leﬁﬁ{ﬁélg %r%rlllgl\{e %yolbg%hnf)ri e"ﬁ éevte%jls, the multiplex
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Further, the nethod conprises an optional step of
perform ng an additional nolecular anplification of

wo povRaatips oducts. Preferably, the nmultiplex  PCT/DK2008/050048
over| ap-extension RT-PCR is perforned as a

prlm‘a Fh%{ L?se%tfg%g%lt Lllt—g(eRf w | @esfjgsf}(eﬁ'%ugw htalt me ﬁﬁnpllfle? taorﬂet

ap- ext ensi of € prese I nven
seqummps caele altaavmsrth apmoprmte restricien snzyapesbBed obvatanit imkage by

DNAI t.S‘HBSH] Eé ggl%r%da({n%edrfrng?%gggﬂ @ésc ?&?IE tné{\? (‘;fgﬁ' /9,%1&

nces I'cation
M:xtams andrﬂe&sm )oFonqmgarmoelslekrRiI'nPCRmmmlﬁgdlt@buhihrsuhba\multlplex

: i i ahl ' famli ] I
o S A, P8 BB o MR o R
sequameks,fare atdeshtoding mixture dogetiodr vgtjbe ligase. Nogurificatieh lof the PCR

proJuﬁ%qgngéde%Spnfo?[Hn%|ses§ee[g glr’%ﬁ’c*)ugrfl \PU? |ce§|r?n{ i ﬁlﬁ%% {agi/ 'Ig}e reaction

temprraiuentor the Mmmdcrestnotﬁon ¢leavage shd |Igatpinll$ apgtokipnately between 0

and tﬁ‘ﬁ‘%ds.iﬁ@eﬁ[tﬁ%@?lg@%%féif%e%%l%e%q%gﬂr}eaeﬂgn ?scs][illep\fgsent in the
mixtPET ADKZODBICDSOMEratyse betw nabm temperatige is prefemekit inpbtexeferred are
tem&';atp%% bét\ﬁeéir?z?' g&legocsuch that the anplified target

sequences can aved with appropriate restriction
In y@ranyﬂnesemaqtdimot/eﬂtbmprelsenﬂqa‘g@tlbly thé@plardlingeftriuoleotemsespiences of

inter8St %%@fﬁ%éjrﬂ&lti&%%/ﬁer{ P@ﬁsérgniak%e@?rse%{ir;n%g (H‘ i} {?{?s ,approach, the

ures an
targetuslenumcex aRpliftRcaamtpe jofned ausingridentical rscmhblaatmull S.ltepl Lankage is then

perfi qud%%g thQ?eJofrﬁaﬁrLés‘é% 'ra%'ﬂut |%¥£%%6‘r?a%ﬁds&ﬂefsg tabe .

conpa sequences, " are
recmmwuemstam@ Elpnecormbmaset \mﬁ] & Ngrwxe of NQT pites, Ure etcooinase

Wlth%{ tahlgﬁ { %3 snB a%e'di)(ﬂe\gﬁigtq ch]ran Bui{gcﬁ.ﬂblﬁa[’%ﬂ t\/\o/%en the attP

ur| |ca 'O NAa
site aedmeramﬂamte therp- rtehembmam aled;ystemtas vedli MheI(hranagwsmnﬂ Linkage

by roq A BB 3R PR S e I it R e AT Ba Ve BHEHgm VU
(Chagdall,IN. epeesem Bloﬂl'etl'irmqul—:@ 28 518}5@4) an i ncubat i onOI
t t t
In @ B S P Hb e Y PR R T e ot e SeRiHenS Phjerest
comprisd Vertablenbgidh meodding sdéduenpesearenthe ilinkegptgedaratdéde cognate pair of
varidhie fedidnteBying§F o flion b AROE e T MLy e one or more
constactme@bnn ancncmilmg dequemies Ampﬁdutﬁmi@ the {v&rlaw@f@mﬁgﬁl@fmalﬂiﬁﬁe
ical reco
congeedoft 7 25 60 eh B rd BE P kPRUOR] bR A eo! Merent
origineaairzismasess, faarlratitat i ng reconbi nation. Some suitable
in o YL BB e TR Ry bl B PR hVE By by Bigh e Falences
of m?reﬂmmlp?t]@mrta?gm' fin \Mmlaclialtet mgrdnlemsomu? se@mrr:unm aad therlinkage
et ween a .S n e e . .
aendyS S oAB B 1o kB RSlad G Spdihd B by chif varabie region
enccxyrsg aaafquehd:afsk 8geh a lbygmate paib rrmatcomprlkmsndaeenno@«mmpiainf tegibn
V|
encie,eiteni 3ty fion R84 YR alions, BUs Ll g b8 nayp may be
isolate frerh éempldtecddbiodd fremtceti$ of the Bolyepbodyte tmwlgtneonchetdrfmm a
BB RS ek B B TR ISR AP S pioos
cellscognate pair of vari abl e regl on encodl ng sequences
a co nat.e a| r

In anolf@er eﬁnborq %{ﬂ ﬁ)& eeod'ese ven onaﬁ'n ?ge sechuenc Btlerest

compegH OcRR varibéd egminl gncodiieg sequences and the linkage generates a cognate pair

of a chain variable region and 3 chain variable region encoding sequences or y chain
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25 constant regions are of human origin and the
vari abl e region cognate pair is of different origin,
wGemk/1ed8anouse, rat, or rabbit. In an even norBCT/DK2008/050048
preferred enbodi nent of the present invention, the
variabig Fe%?otn' aqgi E?SSI%WO&%% r%gloln%%%cﬁﬁ’é‘ E:éss Such a cognate 83”‘ may
I muogl obul i'n varla e region e ng seguence
comphge dnendragere qgestaniaegion aencazr@mwtsmtpaces |ofadld|t|gn1to thleavariable
reglgn‘r"sr 'Fgﬁiheer éLFCW 28h %Q% ?arﬁé(y Bg%lorét Voaﬁérﬁ?érﬁplgt%%e?oec?l@om cells of the
encodi ng’ sequences. a cogna
T-lyropleoayte Imelage eomsted ritony agnMOcydafoodiang]gsm{Ide@s sunh as whole
d r ions. Further, such a
bIoog rgbﬁc%n%letapcélg \G\gmb%%o% ceﬁed from t enpl at e derived
Anofnleoasspze@t bfsthebretshet iBvénfiophs toyttdizé theeragiplen RTeP@l vvhithcam)ta)ulatlon

o ol B H5E Db AR 4 A5 LB B Lo encosing
sequemoeh do neimizoy fromarvell &f cdllhes ip thes@ase withwariablemegiehencoding

T
sealEL SRR AREHEDNES 1, DB SRS ffenyer e conin
of supbmenatagigbla hetegyoratkc pratain emﬁodmgdeauanaeartmabllsenw e@cbtn perform

an i B 5P T 164 PoT) DRo00B] 050048 var i abl &
In thisegmioodiment df thehpresent amvieatidre gty oénoredomiiguseuetentise
seqL%rl]%Qs 8r if RALK gtape IR@(E& réﬂad%mlf %@Haegﬁqao p?'fSl hé@r\f/ogr&l{i}gfotﬁglttiplex RT-

on enco sequences
PCR agplcfnetlochufrrluhleptldes&aﬁmeaceso@maeespmlmg atemijateideoved am a

popl[llgt?dn 3fg{églat?ctaﬁ¥]g§5¢sgecgllg grﬁ)cm\ﬁ% h@ rﬂjag%%fthegrﬁrf%ﬁg&]ﬂ‘ﬁé@&lde
seqfanges Dbntermocfurmr \Mrfotnetf@d tclomdsesmnowtumlabﬁep obpdrorming an
ool SrBIRetot6| b P RELLESR B 0B AUERFRlch n e
can pidpribatiednrmef utiiengta roaltiplgx dver@psetarnsidnspriaser nexfir dhee

el o AR o, B ELRIRAS, B 800, O ARG g
frorrWhe Ipoplaamcamf@eﬂsa@r@hstentd;mnnr@ne@\el(cfure theesell$.rdwe duipokitiag of cells
ey B e I 100, b o o ook e het Er oamr | o
Appipative Dﬁthermuc@sﬂ of medomeniokaget dtea popdativn afeelts expressingoanant
blndﬁ‘{gllbdogﬂe % \/\If%(}{)laé 5%Il@%dn?f‘é%%%@ﬂfo?lg&r‘?‘lblngfgrlgnlb?ar es of ]yarlable
reglmenaodmglsgqoweaulerlewabm dhe pepuiativrey celﬂs ¢qmlsewmtce&$ that express

Variérﬁlj F%?ﬁn[ex %%@Sﬁ% %I c;&fl on 81‘9§ E/lmeo%t%lﬁggémyﬁﬁdoma cells,

plasmop@éﬂmmlaﬂﬁ er esmixt_usa ofdhesetaeitpl at e derived from a
e L

a e 0 nuc
pernsesdiliead eslyséd |\Arnmeut@:tdjtioﬁalmw1lé¢atlonh@r thetdmmempiew%&is can be

|sola%b ﬁ@r#] tﬁé‘?élls%tyes? r}%f ;ﬁ{o&% dé%@qhgrél ?edgké 'rrﬂptﬁ)hex RT-PCR procedure

Ica product’s
is prsfenrgti eHowéverahp toasteptpnecedurekmge alse e used nethe l@mbodlment

An é?f?t{ efn(P (/\E?n% H]?:Has% ltm—:gsp%c,?}fllt)% sghiqt)ﬂ/ltg,v%{ol @ﬁg%i %}(fh%qﬁule@ex gT PCR-

ernativ
Ilnkagegmce@a in by Ipetfombmmam paditior”d gfotacaler pmplificatiempl the d;nked

nuclg@d Cs%ﬁugrgcgﬁtogfgnr‘ie%ef ﬁHsl I?IEHL[I@BX ﬁTl Igélh_@lo\/v%d%gtlmlt(a%e by I]Lgatlon or
recopwlinagion nvagvnkfage ueigrifpe mumeleb(mertﬂap @pmSI@aRTfHCR)fT hishedditional
ampﬁ]rc%‘ﬁglsl'% &Efe??d\?&é&drh% IRF BER QmBﬁ’fR:lé't 8“ u‘ﬂpzn% Bﬁ#n P mix adapted

ressing va
for ampllfylng the Imked nucleic acid sequences of interest. The primer mix utilized may be

the outer primers of the multiplex primer mix or multiplex overlap-extension primer mix,
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bi nding proteins, allows for a sinplified generation
of conbinatorial libraries of variable region
weemedosigs sequences. Preferably, the popul ati ornCDDK2008/050048
cells constltutes ceIIs that express 25 variable
meaﬁfﬁ%&ﬁ BRr{an%' %'I {$3he ?Iﬂt%nngsct 5 eﬁé’g;ﬁwgcéﬁtdeo‘cf ’theTsense strand of
doma ce [fasna cel'l s,
the Ijplkes Narhﬂtﬂste@onmrncadlng sequences, thérelsyeewhhg theTameplification of the
c :
enter(?le'%oaﬁrjogﬂctO{'he &g([—zrc‘prlirg?rtrsrggggf%lg\zf% t}e% ghg \E\P%%t)sﬁ%e
multgpdkoki Q\Aedaa-lexlpusmlh po@er mikturerthdtlde rtodanqmtan evearnad eitensia tdis.

AIter&%g\é‘%‘é l?rrjleeé?éo?c%{gsggﬁ-hg%{i Eﬁrg%%ét%tap%ﬁ tsggﬁﬁ_?%%\Ra%drit(i)ocnea(ljarpglification
of thglinkex pudadadide sdquanoae\&ich atr‘mstetd/\BCBtespecpaltycsedmseo magease the

spe&}]c‘city oPﬁ"neLfﬁ(%Ho& Bs MEag 'f[{)ﬂgrleggg he eﬁﬁo@ft fo* Iﬁ'lkgabrovéﬁ%t ﬁ:?r the present

Crease Sensiti Vi
invettimn, seint- hgﬂt@kPQlR (E’s:Resdrnbadi agbe peotmwtltled;Pbmer Mixtures and

Des@ﬁ s%roﬁ‘iggrea% @ﬁ%(ﬁr{ %%'\%II g?{h%%léls%rd Faéﬁ)lfﬁéj ﬂs’ G%QH&E although not

sequences obtai
necewrshtyi fpi the pFél'SePORVérdloh(bwelrfdzrm an a&thlgmabﬁCRl agmlllfloatloorOf the linked

prodgjgfé?{g% {ﬁ%t I8>€ O\L%I-B%%%ng%n g (1; E]Ha §éucts linked by ligation

or r@;npib!rfa.tlcratgrefarabs/ ywiref syl HCRer Semrm@tsted PERPCR
The 3BlibA R of bhd kA SeeRbHAR! oty BIRRLIDeudPlr the enire

ucl
multiptexervesap- eirtIeBSIpm RTef CRirgaatiph lpradedt erdigatien protiect oo tesombination

prooQJ HFQ ?ra egn}gc\ngléh% iroﬂ#gge ﬁ{oi)g,ﬂgt% 8%”@@8@%&%@@@@6 linked products

fromv/dtaezm&/seaemms ree@iyrpgriotreing en mgeseaigelectropbatestswf the

Iinke:dﬁgoﬁjc:ti %\ﬁg\‘t}\g?lgg ?I{ebdfrrgdg.llﬁj%rﬁ cgﬁg%&ﬂﬁinbgg tr%eé}?gctﬁa ; %Q%f gIe linked
varlahlmtﬁglm@mhélngnpwe‘fnceatﬁqnlprczductshlekedahy muélplaxm:lverﬂap extensnon RT-
PCFtp tﬁ)edé'&c}lnon]a-hgm&”tcﬁtrorpg'pF%ér%P&j)% ver‘?od &F‘ecﬂfen&fo%ﬂorﬁl‘om the
multmlenomedap-hanension RJtP@BmeaJtlnn Bireel this ve)uddemmbhnka@eloé thes
t

P sk Shohoo8 uRESERL iR AERL B Ter Set can

| i nked nucl eoti de sequences. Such a nested PCR
Sequeneesi eflinterestr ves to i ncrease the specificity of the
The %Elggtgdeas% Y)@llléeﬁ%? rﬁ%gé%ﬁ@é@g%@?no\%ﬁﬁg{g%r%e Lél&égg é%m
Seqqmesié@t engnalg dlffer@méuwmslqmdomtmt Whigh Rtiemexpresseds fags a
prot@ﬂ%r géﬁ@&%{l o_ﬁ']ﬁ %fdr?@rngggﬁ‘t%é%yﬂﬁ%% cﬁ%t I\Q@Ltltwe%oh h@entlcal
subufeté @ss irqvt 2 heteromerie peateing rhbef,tﬁltqrrtﬁﬁlcwtples farfr mremon in all kinds

tighal ! .
ot SRy 8L 6P L0, B S M s
Inhltptptmlatw@unal pﬂo@mhsloyomrngal‘nar@ﬁI proteinse Eaproieinst rageptor proteins,
I dir B ]
mmHﬁ%él?c?Lﬁoﬁﬁa Q/ F?@%En?otrrl rggﬁﬂéq&%feﬁg%gcg g%clggﬂ?e sequences
encqﬁlrrgemqhylelﬁomgrlgpmt@m aremoprecontiguasiat meeaningridrexanple that they
orlglﬂéft% J oﬂpdlﬁékﬁpéérﬂn{% FlaiffsBnf HRRR rﬂ@e&flé’g%eg r, nbﬂ-@Bht@ﬁ}pus as
or re natiron 1S uc or afra
usecawyh@)neesent inyandien praychlgs: iear nu@eqﬁ@e@aﬂmermes gneading dargains of the
s RS, SO oA Ao By SRS AR ftfre ot o
interepinked products, and excising the fragnent
In oﬁ@éﬁﬁ@@ﬁ’l@qf &and Bretsglﬂ d%ﬁ&ﬁ ?h% mictebti (%zsécﬂ%nk Cf@kcﬁ%terest contain
varil abl e reglion encodl ng seqguences.
varighile kegiPnosncading isplivsnces &pidpe é&mem\@qlfahvhm’sup@mﬂlyt puch as

SRR DL B4 PR S5t DB GRS capacay
over | ap- extensi on RT-PCR reattion, since this would
assi st |inkage of the
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i ndi vi dual target sequences that were not |inked in

the first reaction. Sequences of interest The
womBaoetisde sequences of interest of the presemtT/DK2008/050048

i nvention can be selected from sequences that encode

. n .
van#g(l)% E}g@ﬁo& éébcﬁglpggé&ien%rgs %gﬁiﬁhﬁﬁ!no%bﬁlpgwg B ésgf%fcg vr?glable
regierhericoding sequpuse cooiprise full derstth ambodtenasdmﬂtasd%ﬂb s, FV's, scFv’s
and BRE Rl ol ARAR B BRRTELLS <RERN yences

terone oteins are comoD
comgleewingsity wmmmmﬁg régpore (E4¥Es), jtommmgeﬂessotu&/mqmestoecombinations of
e f . .

thesgt &ratg@%a@étﬁeg?%ﬁeg?lﬁ@tﬁg)%?ﬁégggﬁgend \m{H gﬁ%?d’rﬁbmatlons of variable
regidk radmigrsequerees pahd fragmetisi thargof. thelpce;;;Ieotmnphcatlon enables the
: t r{ati el )
ink RS B The VorBlt lhdins SRERBSH A B Bl e o hSery
encqting saqmsne&se()ndm lotage gltbe sntingdight eigirf with dredgal e chdiatariable

: [.Q] dif r diff :
oo hondi B Bona i i s B st g, e S Wap, Fabor
F(akt) herypthes déng pogsideta axid :mweglbe of thedreamyl chaio tormkdant region domains

QS{I@' 0

to tht@ﬁ/gH%@%glga %%g{ g}ga A r%?'%t% fﬁlglﬁggtﬁf’a@bég %ngngmg\éggue%ces or
trunedied hntiody rocodirg seqmeem&sstn or%aslpnctm‘éheemexmoném naf-human

varia‘t!?% s@c@%ﬁ gLl arjerI]iM REY floorpurﬁ%ecorﬁg%k{s r%:qioqlg o g&%‘?gt%eﬁjﬁ cRi‘n eric
Interest contaln  varl abl € regli on encodi ng sequences
humBnioenthioeanramtinodié  prdferablyobendrapantipodissietih Asman constant regions.

[ e
ina SFEF BOLERHHER LS b8 Bl DR b hon Fafte Pl b iRq Sidliehoos
compGe @l@@o@bﬂﬁr@mglwahn gt ehalegfampa@nmmmgeemume@snence and
' I t i ahl
one Eré@%%ﬂg\gglie%\g}‘%sﬂear}ﬁ\éﬁragleolfegloﬂ eﬁEgdﬁé%f%q%ncé/ é\irhlsqg aChieved by
seleglintg fymokre e mpdfyingldnlyaeneHadiyse othghisanctl@é‘ax/y$ha|athe isotype can also
be d%%'r"#ﬁ‘r'@atby(mﬁmgfor gﬁl%ﬁl@ﬁﬂ%nogon%%ﬁten?gorn?:ﬁjo% dpérfegérr%ore r§>art|cular
isotypegloi)i’n@vc/CdDR'llgmtcr]am ni ng genes or V-genes or
Vari?tﬂ%ﬁf&%éﬁc{@w@ eqﬁerq({ég%%rlv %ﬁ]c%ﬂl JeYI rn%ﬁglcg ?@cﬁﬁé) afre also of
intereal: Bath €cR eagiding Wedwsgco&mmlseleoe@ilrwmbofueamn_tfyll-length alpha
r n ,
and %P%ocﬁ%&st% ggr\pgria %ﬁéel%%ﬂngfn%%g (\)A&r] 8%%%&1'8%\3/1_& 8r MI%E}%%rlable
domalmaiohthegesbaias ongjngie cbaindigan pr@t&u@d&la@oﬁ@cwezmg@cham ap or
ehC%aHKr/bgage of the entire light chain with the heavy
hai'n riable region + constant region domain CHL +
parts of the hinge region, generating Fab, Fab' or 10
TemplatpsRurg@srt her, it i s possible to add any region of
t t .
One BRI S M RARGR Bt SR RETRIdWRuk Sy ess drved rom
an isptatedeidgleset. b onylalion v iscgeniocellst pimpanadigalyrdivasseipopulation of
cellsqpi‘ﬁ&qhg\% it BREN'S rat‘eB uﬂB%ungFe%%Eel f the invention the
human ~vari a sequencés are linked to human
A prei@rf@d mturee@twes@tg’yﬁehm ie tHaulige eflisarated single cells or a population
; ~ 0
o O L B2 G5 1] S QLR fpacences o
interegl; tnhrartieutesyaliakiaredidn ennedingessanendenveanaidad. Vaisiindf importance if

one B 08 ORI HEAHBR S EIE LSRR Ry sequonces
Anoteq besfri eeddpalurepdidhe RTesABIgNGItPM.AS Retginngshaingle vall pakdRslation of
single IIQﬂoﬁ@@QI'f%tléﬁg&ﬁﬁ%ﬁnﬁl P]'pg?] @esagnérﬁé(segﬁé(phofcy es,

selecting prinmers anp g one 1 sot
lymphedytaaaigsnaheglis antios varasydeselopmentakstages of these cell Ilneages. Other

populations of cells that express binding proteins from the immunoglobulin superfamily might
18
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be determ ned by linking or splicing human const ant
regions fromone or nore particular 20 isotypes of
wheassodasd | i ght chain. Variabl e regi on encodi rgI/DK2008/050048

sequences derived fromT cell receptors (TcR s) are
oisog3 a8 ol B SIAS oS0 RS 9O PO ERIE S toee i
Iymnmwte(oh ai Iymplmcymmﬂageamdesllmmocthmaadsceﬂﬂ;nwed)ﬂ doalsr derived cells
partl‘gﬁlgﬁr?é% tﬂ_& %ﬁurlﬁ)éereg é\r?/sr?tepgg}égn g %(I:)el |ﬁg %E%ﬁ;m\}(elaﬁgﬁ Donor
derigidrginghadyée- corrmmcg celbfraitiogb enayhmi obtaibdd from eapiralttissue or fluid
SO SR AR Bl 18 BAERE Nl B0, Bod 8 ot
or fromaonfafrains imayidearoehd tunraaorpopnnfla‘nmatorxoflssuscbrgfétrﬂtbns._d?rb‘éerably, in
the ﬁe{as\e/zZOf ﬁg@-ﬁg@éﬁlab%naqé V?regﬁ i %11%“& ?&a&eow @%Is!aaé#}!&%]can either be
na‘u‘vpmﬁewererdnmrmwm Eespéctttthe q@swbnatgat riae e isalatien ofremtigerebinding
ool VERLBHGY SpaPh At BeDs FhedeBBEE B0 Alpd 38RFLA
preferpad. Siuch agpeafingegnectoess cdn eithet be dstiors ummpalzed with &re target, or
raoHTpl £8P 380 A ASUETSARr 5o P Ay T Aol wnicr
are paning@f natwal iexaumel respanse dbvards Hi tergeéa@oallutng]mune patients, cancer
pai FOVENERS win MELRSE AEELEIL S ARUNE Ao LR s
SARShHpaientyl edc.cel patiehisovithechcwlid difeasesi Idowearpniagianiipularly preferred

I
o NI HL o 8oy YRR e olen FBISEULR5% numan sor-
antlgdmesmfma & hlimae agtain inplieated npogmdea,tsuohas@GI-'cRel I s that

or PSR BLAARER5 B9 A TP OB s

be trala@d with the edaduotsoiivtteamablgfrwgltlee tirdeld wucleetide $equescesufithe present
. i . {
mveﬁ@oﬁ%ﬁﬁ%‘%@@@f?? %gggénoor?seé o%bgtfc n(%? ? peygmge ‘F\ gﬁecgl feature of
the present inventioreid tiadlitlemableaithe geneaationgpf chintehie humanmen-human

antll{&)%ﬁﬁ)gr%? gs ?Jr& gérl%ﬁoﬁﬁf’érl rﬁgtk?é gnt{brcldlteg (?orrbrsg rf H\Smgﬁlﬁ%pawgoguah an

é-contarni rac
appreagh Iseprefotrad mben theoantibadias atre tdlreymsdeagannslt baorcalles! sefftantigens, i.e.
humaﬁ E&Jﬁ in such cells, e.g. blood, bone marrow, |ynph

A St spI een tissue, tonsil tissue or from
The|dnﬁ<|>r1 mayélsohs ai tranagduaammad in panticyara tramggeaicmedusey Transgenic
amn‘idlssééﬁfy ”Ecﬂdrhér{ ﬁfrh%giqbﬁﬁ o@f agrg'lﬁﬁéscrlb%g il Ues CF%?e%tRfo 6,111,166 and
KuraiwadyY. ebehdlature &mteqftnh@gy b2=902na(il \8@9fﬂg3h§p@“rhran$aamcwnmals are
capd i B baqheh i ifdi@Rlng. TRl 10 1P S Bk BB pgainsta
spedifiargdt eanles raisadl byarsyet lmnm;tpatlprrmnhelqdemgffs:cartr@nsglanic animals.

. f . I
TS e G o ST SRR pBLNAR SR ovarc
more diffipeit targetsisticlc ashbwac enn@nenghtchp@tqrémltsd natural human antibody
respBRéb Qﬁ&l él?é‘n t'ré}% rlug léﬁ'n‘?‘al%’ﬁér{:l em/?geeoé' dg]\)aogg? % %Hééhuman T cell

I nmrune response omards arget e. uat ol ne
receptar$.ent s, cancer patients, pat| ents with infectious
Ina g,]a@%@gr%ﬁo&n%AhgtNe ?Petes%ﬁtgh\z ntlgﬁp[ﬁé |Iytrﬁ é}ﬁ[ I%oﬂtra rﬁﬁg cell fraction is
constitutesh ptwhile blwedshondonavay, _mwnonaclparr ctalls ubrazvhlty qmoeif@llss ebttained
r . -
o395 tel 5121 e fea ORINSP B B, o s
splean, Hufitgatiops @raind danggricels and inflamenatasy inflﬁmhnsa:ﬁ/ldﬁeﬁﬂclear cells can

be isolated by density centrifugation techniques, e.g. Ficoll gradients. If the mononuclear
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For use in the present invention, cell donors may be
of the sane species as the species to be treated with
wo bmspoqasiuct s obt ai nable fromthe |inked nucl eBtT/0E2008/050048
sequences of the present invention. Preferably, a
I i i
colsC8is st o Sef e EE5pbadl fRle, fle R 18 o BltRRR et pprore the
gradletnt eevthiugstiarhe pgeorereat Disintedratidn casr hecpdriommad fonexamme, by
b [
mecﬁgrﬁ &%%dé{%édsfsgjr%ﬁ agzlrlﬁg h%gquc“?rro?hrla?gn %d/‘é mc?ﬁe ical rrbethodshsuch as
enzyreatprtearaﬁnerﬁsl Miegsolatiosm dmmtbdndhoelsceﬁs eardbe pe:ﬂfcarmedgiarectbjtfrom
-call - [ . .
don%g Hgﬁg rlreg%oglﬁér%s%g%vg?E@ﬁrdtlgﬁs 8f %P%ﬁg?yh% %%{ro@ufh‘? g?suae, which
containdyrsgieoty esncars@so e asadierihe p@Sesirinveatisn. (&de])pre@ratmwll need

o0 TEIREABU B 5 o BLE ISR | ) Brofb P
distrBiuborechnol ogy: 2002: 20: 889-893. Such transgenic
Afu%ér@étﬁ et‘he ér%e&gﬁllr?veﬂ iolfs e%’iﬁﬁrﬂgntrw Mymphocyte- -containing cell

I 'nrunog ? Uran anti Bo4red s gai nst
fract@n e;@em:lncﬂez blobda,rrgemormahabwllsawbltﬁjblbgd cglsalr bpmzrtmrrz:wt willm respect

I ' I

toa %)Srq Qﬂlaglg%§p8éc}/t§' g?&ilét[)?ggl%ggsecr?@g 'Hgﬁ gtﬁ? ngJlﬂFIi’]odcﬁLeggr\ﬁslymphocyte
hneargeoEamcmnamt phB $ypegiocytes cae for egampleéded@rivomed, disingi ncagnetic bead

cell L&{ rﬁ él\ffAﬁgﬁéI fﬁl%rt{%ﬂ%ﬁcgé e?crt]iﬁléétgg gglgge&tlrﬁll:gb%g%lﬁﬁg LIJI\IQnIa%% of
lineageespegifincell anfamalnwrbarproteklewusleas@me\nebtlipeB aed) lineage-specific
markdr nggb'@neashlggﬁ? %Fﬁgﬁkérgsogﬁﬁﬁﬁ%@dgmes can ??r e%'é%laﬁerbe performed, utilizing
a cell ym@myaréecmaasrﬁﬁ?@orc@her T c@bltneege-lssemfwnaltketwt ed of

A pré{é e f&lt do‘ft OngIS%é‘FErrIv%ﬁf ?m?ngg&gg%%nngﬁ%cl B1 ngpfho\é?bgﬁjrther in
ordet & acsquararpla‘sma callb diedate fdistibuting 8, cele imalividuatlp amohg appurality of
vesé%%? Fs%Iatlﬁﬁ o?glgsm? %FIQ |E Qhéﬁrgpf‘ ogHgglbgg\ﬁlﬁgée ls{irefilné EF] ?Rgg sorting,
utilizirgod uafieeel Maykedie agtht 3s CBMY.rOthagpiasroa celesatifigisegacemgrkers or

compleifolesBhAPhE e lieed AEWARIBTUENTER of BB FARIAL.1. e

exaat chpiosg etimefket demands onhlee plesmaeell soutts,iag. esglreahetonSIsf biped or
bon%n%rro?/r 6? g@ﬂ%%qg]a%)r(égft H%@% gﬁkﬁfeﬂg?@ﬁ%ﬁr@éﬁﬁg ldg?ergif on the species,
frorrrmfmdatheaaellls Aetihgdedsuch as grinding, electroporation
oS4 Bt DB, ESHIRLS (U8 S BATR oo of v
CD4|6aﬂHcﬁDr’éiﬁ afiMidCtl lapd B2@6nos ortfuriegss Predenaglyl telooptbéragen sf markers
: t I
is C%ﬁ?\’gﬁcﬁ %COFI? én%rkﬁ'eféf%bff{hte%)é’%g%gﬁcegf egﬂ'f |[}1%W885|af (ﬂ'%bq'r
exprps@gent thesey matkeonrelBvell tcpmpwnamcrozytw osmprising edll populéten from
whicgl'rtgépért%%r tcf;e‘?il orﬁ%t'laetg%(%ﬂ%’rieg)r%‘éﬁg@ﬁg é&rglfj%‘ae?&é%smh%f CD43 and
CD1B8ris high rélativelyrte tiof lytrippopytesemprisiny e¢it papulation &omi wiicethey are
hocyt t [l 10 f t
selefe o gl nonucl ear cel'l 5. white blood ol or
Plasbeneellaaan eIﬁ.p bgiobteinessipere @ noneeraiciped iy mphbepte-Lontpiniogycet
poplﬁglpdﬂq&ttélﬁgd fr?M%g%ﬂh%EIa |s8ur&§;r§ m%g%%% JdiR] rk%?éf%c?fsrs)@glood are
somehme@mueple@rlbelapmafcaﬂmldplamam%stﬁdgrtha pres@réa'd/ent;m {hese cells are
' I
alsoﬁgﬂ%r@?%ag%gﬁ %gﬁse&%et{%gﬁ%cgﬁgth\séqg@g?&le&f coér‘?e(t& 'pggs of
immgoedleldin gackdng mcmeecmbemcise ad;ug@a.l@e@enoy hietheg® eadis|produces

antiéén%gmbgn%d.dfiéscthat reflect the acquired immunity toward the desired antigen and
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1s markers such as B220. Enrichnent of T |ynphocytes
can for exanple be perforned, utilizing a cell
wawoBaeassmar ker such as CD3 or other T cell PCT/DK2008/050048
| i neage-specific markers. A preferred feature of the
mosFBﬁﬁ%%lls’ HA(EN %d ohgs&ﬂat?co@@eh{qﬁtaﬁm ér?chf%ﬁ% eﬁ ore encode or hlgh
ocytes er in 0 acquire asna
afflntbyeanirt@dmsslfmrﬂtwtthagﬂmIe(velsllrzr, plaama\cleﬁhjaiel quvaltﬂm@nmared to the

rem%hM Hnéhgéeyr%é ﬁniag,o ythk/%%% Sorr? ?rfangérl E&@%g%@ﬁe is more

efficlz2t whem uan@gmglerpﬂmm cadls ks gn altmhata& t@lblb@ma(deheﬂolatlon memory B

I fi f :
cof 7 8 Al 8075 n 1L 855G B o SRR AEH e
marked48ch @DCO27MAGIgE, t he exact choice of marker
An aﬁjtg%%ﬂ?es fe%pﬂré Iaﬁthe ?g%ﬂt %%rlltloﬁo% %%x:tuf%%e e%HLI%%InB Ié/maPhocytes for

antigemaipeeificify tm]‘imﬁa&hﬂrlbtmng érescailts amo@g pemaslity of vésselsplsolagen of
antiée{éﬁe‘é@é%y%ﬁﬁoc&ﬁé@l i%&?ﬁczr}ﬂse%ad o 8%%0“ itglre?anﬁgﬁe Whogytes with
the dasired Bhtigencdr andgeérs melunmngpﬂar@mfaso wrfaxzblcekposm(j

mmﬁggqaoe%lnofroﬁa%%flsdg c%{:) ggrtl)c!éfs J‘h er A cfh%t oﬁgxgr]:]ple, by

biotisgatnt afdhe gédired lmatigeraor armgemmfetlbvmdebyosunlab@mell sorting techniques.
Plasﬁil%ﬁ%qﬁggktg\yeég %%ongﬁ?ﬁo% Frﬁ’-eﬁ@ér%:d ﬁ?rlo&éu%lgart Qa(?ls Whl}? blood cells,
whotehdgoda beng glagotvert tissud preba‘a&@s CMDWIIE qubﬁa‘cmdatbllgolatbe with respect
I CD43 and 30 CD138 is high

to aé@l\égtspgéélé?&%ﬁ%ﬁgég%y Ehocyt e-conpri sing cell
Anothepigaatre oﬁthbmnanhmahnttolney% tasert egidhedtTdgmphodysas! (atge D3 positive

I 0
cellﬁ) u%ﬁﬁ%uﬁ’?&ee I'Z‘l%n?% s‘;ﬂcﬁ%s% ﬁ tB%Igte{rlf %ﬁ]ao c{ﬁaclﬂ n?é&ﬁ(#rggﬁ]&lls. T
Iymrzm;zyte$ carlnebe bssalectes!. forTMHCrﬂrﬂusmmsn@lﬂoﬁy usioy MHcpepligta

I a
comleR00ES SBATTE. BPE R TR At M, R R 00 e Bt
1999351 &lis.dnvest 4l &ﬁ3al§ﬁ79) cells. Plasma cells are desired
fQ 0 0 f f ng I

As an Jtebﬁﬁvé ) 40‘?1“ cgebsl,lg é@%%ﬂ@é gergaﬁjb %L?rfa% rrré%ﬂggepébyeg g}?&%L\/Q selection,
it is chcles/apIedImhj@eBs Netaxgassispdind iadesnarelsediets frdrathe composition of

celd, B B0 (3N 8 s it P B8 0500a8 mos

A fudmertfhauwecbflth;e hra?eentljmdaeltlgotsemgmmtlzatlohybpemymﬁtm isolateshekll

f
fracryﬁ%r E@ﬁb%pﬁrgﬁl%%&(/? ré%§1 mnoaﬁ F%}Qéﬁs{x ?rﬂf 6&%&@8@ ceIIs 8r T
lymphonytas e tinmortalizationr maafqn|ewgmalel bengsiooy e wish Epbtatn- Barr virus
(Traé@?tc' Et @‘? %ﬂr Sagj%rﬁsﬁ%’% I\?I]@cp 36 ré?ﬂ%?%? gl%rrr;IS ?g'?lf"gt”lbi%&ﬁg %\‘I?ternatively,
isoladed sngiatceNﬁemay) be Ilramnﬁaltzeti lang %Datded rpriontemevers@trangreiptian.

[ e cyte containing cell
Tra ngrIﬁaSW’. g?%{&érﬁ 2%(%?1%% ace marker such as CD27
A fualnﬂfr fegiGe oﬁmhabneeemtamvemaori eatherdistabutioh ef pipepdation of desired cells
i y §
(e.g.a Imﬁﬂaérhgggl(leéclﬁ I?Ilet%f/otf Eq?rnﬁﬁc?cdfegér'ﬁgﬁ]?hg a)t%( LWJ%%Q \f\/ﬁcﬁe bidod cells,
bonemangwacefs, lm@nqnuyle@rf celleswigieshloadsestilat B tympbiocytes, plasma cells,

anti o:-ép%%{ﬁl ng%:lhﬂé‘%nrl hﬁ%@%@%eﬁ? ﬁ&gmpﬁéd‘y%s?ﬁgplt@%/kﬂHC specific T

lymphesytes.dr ammaeyg i qgils)anqhylggaﬂsy @tm@piu@nytxpfn/@smjs arfi order to obtain a
popt@gﬁdngcﬁnsoqﬁec? th%@%%ll%)ﬁm%sgﬁlﬁtldm% Qﬁlglréfers tg%é W%%al

[at1on o ers
sepzeamrmf@ellfbsvomta pufajibaof eaills df sudhea Wegthatd smgta gsaelgontains a

sing%rgé”g&rbsmfc% gﬁg‘ﬁghmorijgirﬁeﬂm S I&aetleld iﬁgrrﬁérmgr fh%?lﬂt%idg&beéngle cells.
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Plasma cells as well as B | ynphocytes, non-enriched
nononucl ear cells, white blood cells, whole blood,
W eoe/ 1084 OwW or tissue preparations can be subPEDDEABO50048
isolation with respect 1s to antigen specificity if
. :
Thetcgllserrr]l bggl% b%?ed ﬁ%‘r&{ @Lorrltng@ 31 % f estsEIg sB{:I?gggFera)és ofé&gle
vessetssiht IIWIt!ng dl&Itle)Thessmrgje sessesodilipet lhelnsp@aemt lra@néorgare preferably

0! I
thos?%éé cggletlgglﬁcl'\na&e é’ggeﬁé g?%\ggﬂ ro\é r?ag%h ap%ntR plates or larger arrays

of vasgsels). ﬂ-IouNavyr thern\gaskH@nmpalelme usaoiiV hexatistii Imtlgg stﬁ@ld catis into a

Iarg%gmb&%f%'ngle%@e%?sl ie g E%%ﬁdvé\fma eégé’&oﬁﬁ%ﬁé&%@q@%ﬁ%ﬁ%btained.

Suclan daadtmtemnamayebetma_rbcmed rigr eoalvipde, @x;drsesss;ln@ac/emnw into a single
vess%v{hgggrs gg%}ég?e ErzﬁorﬁCD&%F%sa?\%%ﬂéciﬁc}régtgag‘t%lneo‘f%hg .5 oLé 3 c‘?—)ll thereby
obtaghéng mseellsﬂmaimntdveragempotalrta smglefcell oelelss thmdnstnguttdmepf cells by
imi G R b PG AR PS5 ahE LR, Amfr rcton
will ¢Gambeom paingieadzelloar_ld)é Mamyr ftabtldamwnhcsolaatm arehdre c2ls. Where two or
mor(]—; f:&%térg(@? ﬁgﬁtsiﬁ 4 \R;%gellsla %raef%%g ?ﬁ'le arlgol ¥Q§Igr98¥éo%ﬁ19
plrasma &l s, nmenory cel’l's or OI F
sequamees traly iozauriaomongetie beIIS m&ambirethbevegmi fIdnwm/dr \winch it is a minor
everﬁ@tgle ﬁbgt %@f{ tg% é(/gr%y Iu Oll;il‘;{} %991' r(i’:segt rnvgrqtboﬂ Addlf?c%%ﬂy Jgﬂ{blnatlons of
varla_tkjlet sgivet énceting sedqgamicas wﬁlcmdmgIoe pcﬁelsghen@gsnbé binding affinity and
speéir %If%b%tquIQ%gﬁggglgggg gﬁ& gf—?ﬁcet %iﬁﬁ%aﬁ%ﬁsg&aaﬁﬂng process.
Therb@(r8) mBddeEnts30F sardnupling evill hatsignificaoty affest fhedwahtbrary of the
resePVifdA4QR, 1s the distribution of a population of
Presge é cells (e.g. hybridoma cells, cell lines of B
Theteyarp lateyatvesrto Tell gisfnibotiyt ey linitiegadigitiondusing, ol exunpel ded sorters
sucIPQ{FA&gréﬁchm(égl r?c%boqg’)fﬂgr%égllntgeaﬁrogr%lrﬁrﬁed WHctcﬁrapéI%&gP?nse single
ceIIanlov}amgIﬂmgases Thesemligrratieed are, prafeftapley kincy they,are less laborious and

are IP’ISB% éfﬂ&éWaﬁug%Néb%.ﬁn 'ayJIQFIﬁﬁIéII%? in8lre SRR i;{gle.vessels.
cel1s) Indi vi dual’l'y, 'MES & P uralle of vesse?s, in

The endemend, sehtirg andas@stiqropotcedurendestribebin dtedbeiengteeperformed

sucrgﬁ%{sﬁgéﬂeﬂ&ﬁ% o?t?llea&allé)greqjeg?imégl.% g)ﬁ]rle Bf Eeqlfs%ruﬁ %%nﬁ(’)cl&?nent and

parat1on of m a popul-a
sortiogimightiresuttuc kcrambéiyg ofthe variatlegoenerseding seatemcas. However, this

, i I L r I [ X
s el e o Bor LR BBl en SN Rl dE iAo .
Wa@ﬂ@&n}j@%g%leﬂﬂ%ﬂ@@ﬂ&ﬁﬂﬁ@@%celIﬁrpeloc@l digtripetipniiggo single vessels

ar (A LRUERE 4l t ' ) i s of vessels such
wil %@%F‘ggs 0 mél{ﬁ%ﬁ Iégkégemé,uglgpg“%e%Pgsr%n ting dilution. The
Furtbezrnyhen verssdsriog the dbhvedieseriptines pifewetotdistri@aceltmin arder to obtain

e
= pollEGL e BHRIE 5 PR RSy BT ingli0 ) Miffreted as an
absmjtﬂtevessletad)feathm/wsateevem I@Bekﬁe@s@betam&agls@ebd?ajb@"dIt indicates
[ I e t
that‘é‘?ﬁé]?r‘ﬂgl%IeIh\?S}ééé({@cfrItéIﬂ %&Iué 4[5 tﬁage@)bleragﬁ%ggau{%ﬁﬁ fwo or
morgfelfsiingelowca% sf the tabltaamnared of cedla cistributiics or eait bedter maeybelow
109Pe performed, for exanple, by dispensing a volunme into
a single vessel that on average enconpasses a cell
A fuglerdeattresafitimpreserniriryenforbisdine perdorowinte ot :heavetsp transcription using

tom ool AR E dshibilg MM ARAOR Mg FLOReR, |

For thiel purpase of se\@rmtaanssmptloal(Ré_)x @naccogdanca atith éh‘re peserfanvention, the

nucl}é%sa%%g%f%uS|n§Ieec'gﬁ)Fl'fé't |sato Ivgrasftérﬂﬁga'teogb&&ﬂﬂe RT, are
contain a singfe cell, a mnor fraction w

contain two or nore ceIIs VWhere two or
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nore cells are present in a vessel sone scranbling of
the variable regi on encoding sequences may occur
waemago4ike cells present in the vessel. HowevePCT/PKR8/050048
it is amnor event it wll not affect the overall
conéf&é n‘%& Ecy eo&er \}ég Rhf3 gfﬂlélgl C%ﬁ%ﬁ%% thé‘;ﬁﬁ%}e n%@ﬂ!a&éé’sarllg been
|na I ONS o variable re co sequéenc
sepamhiedﬁrodothaaempmwwntde rafethatrsemlebceildl ng af finity and
Wh%stﬂgﬁﬁ%:c{értnr%n%%ﬂ gf{he Sl et%éllgléc?méhr%néﬂé)\?es%gls%%g%ger?Bgrformed the
singlEhestle hayde axpandedan entes t@bbtaimrapdyiulatignwi Isbgerot cells prior to reverse
f I t
i e R R e
impdstank if mranertgrg@t isu¢ bemmpdiietgand lokeextdonpd ver, toe béllssshotidirgmain
gen Sl BENALRITREBEARS oY ol PGS, L 8BRS SBHOSEBRELG colls
or thegepelagon Thiesgenid ¢adls can eiiees barkepplntafcteoram&d aslormgeastthe;emplate
for tﬁe( E%‘Z\stranégr gloﬁ Iﬁréf]no&!'&g ra%%? | Fgfg{e?en% (fllleegéllls de | gﬁzd in order to
easef thvedolk}\/\mgg everessstrahscrlpThe aethC&mepitﬁpaiwrt i ng and
In agg@*‘%& 'rergﬁogl E%hgﬁr(%%ﬁﬁh Qﬁlgn tﬂetdl}% %Qc? Mﬁjftllp?e eOV(ngap-extension
RT-R@Btméthodaort mulmlpx RTePGR f@@hMeg bdllnnkm mnigatidmentecamtination may
also%%rﬁlﬁl%%eélﬁct%g{plgtg 88 \;ed ff:berrzg %oﬂptlidaﬂfdlg{ersgggaglgﬁénag lls which have
not t@q@e&epedatetcbmtme&@l@ r/eﬁtsleésnbsh allcemamdofetbeuasnae podfof cells. This
metlﬁs#&tggy ?e 'ug?c?f&)&% ofe%eﬁa?mﬁ% !:&'Wolpatgﬁglplg%ﬁeg{gurﬁoeﬁls%@r&ch will not
requlrattkue distiglionefsgwlesceli wae\annhe callpywitblAmal &k used in this
orp VG R o RS8R G i ARSI
poplda’rdm(ppd) obscaied B lxmpbpaptest eroinlymiphedyhed. &Vigel pesforming the single-
oo el
steoffif 8l oL e S B RS S o R IMALG T ER R o o
linkegyedry\ligattase repansbinatomt ci such aqupglaeorm ef ¢ells Rhistpeeferabte to lyse the
cells S&%'r ?%Ssrfzéé?éh aftd i "E‘%J[ gfré& %t ?er 6 ﬁﬁlﬁ\%% Bé’[%h% th from the lysate.
The ﬁpmatl\gtg lof thei ssndb@tstew na8Yplex ovenlepeateakionuRERaff tfteewr‘esent
inveﬁfbdﬁ%ﬂg?)\’%sg H?é(; oo%/ 9§}K£o%%%@é%ﬁ:oflte§'n gﬂt O(\—JN &r?a/f’nﬁ&t of template
corrgepondingdmthe lyfatenofr @sisglseel.r anscri pti on u5| ng 35
tenpl ate derived fromcells distributed individually
Prnn?é?‘i\ﬁ‘iQtuﬁeQ'aHEl@e’si%} of vessels. For the purpose of

verse transcription (RT), in accordance with the .
The primeemixtiures ehthepnesenhiaventipol compriae ptligastifetri prinzers thagfosm primer

sets3ii oy Wi P £RELS o BB BbFaRo R e L Epees o

interget. Mbrtinge @f fwcopn reorsioh gh@ prenér sl mgthtetmwlth@xevrlm mix.
Pref%%%{&é%?ﬁsd|1§¥e>{’rﬁ§{bogfp¢i@?5?ﬂe§ﬁ3_‘, ﬁg\ﬁ,‘eéﬁ*? T& R 5‘7 NS, 13, 14, 15, 16, 17,

ngle ce e T
18, t o120, B0t 4&H0060,t0e8i g1 48, ¢ 40,1120t $3G, H4P pr $pthptinger sets (primer

b
palrégeﬁgg@#mﬁorgﬁtggrrnﬁﬁjcfag%rggﬂlﬁr%&@ re i)ﬁ‘gh oﬁg#ée%ggﬁée/eﬁ fhay an
Indl\@@aﬂ pripet gat witbinrteg erw@lexsorwmm pomﬂtltuﬁn sevelﬁalsnczre élwstwo
pnm)ékse'Pﬁjéfer%Bf ﬁ’ﬁyﬁ&u‘%l Dm&s&d o415 ﬁs%@@t?éa%tﬂf%%‘ 7“895t10 11, 12,

npor t ant rare target sto be a i fred a
13, 14 ﬁﬁe@p 290 3@\dx 45,15k 68210, ;808%00@ [a:300: 4% 13@eﬂ1‘éﬂ |1@QJ 1@0 170,

180,i %nﬁd)@@lZOV\%fL 25@ é’bg g?'lrh%rg gr&@{?bﬂﬂﬂs tcﬁé‘lrr{u%e? P]eprimers ina

expansl on el S ation
multipdexgasimier naig iy af leash 5e$ thér 9.b¥, Ré&pt2, 18t h‘bﬂ 5020 |3ps 8@}, 3945, 50, 60,
long as the tenpl ate
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for the reverse transcription is not degraded.
Preferentially, the cells are lysed in order to 10
we@2me/104184 f ol | ow ng reverse transcripti on and RORDK2008/050048
anplification. In a different enbodi nent of the
e e t
70, 85 3570, 28 oTH0 200 B8 Bl R O 20 G2 oS 063295 o 400
primead. | owed by |inkage by ligation or reconbination may
All tr?éep:)'] gpgrg ollf'fHe pgé%%rt ghe eﬁﬁé@%oﬁpﬁg%% e\ﬁ%dslpfa iqn. ﬁgc\i/ greferably all
primecst arb@ddltlsmjareatJWed mtb agiringdr éaiva slsed sandmiltheaﬂ)rimerermla‘mon
: 0 l
codlhgg%s@% efﬁ/h%h X fgj%%cﬁo otﬁg Igf g'rg:do?{ghg' g%r? E@qcﬂ%%lﬂﬁe\ﬂpgﬁ Such a
prim8utali lsaapm@pmemdmfrwm |6l to B0t ucheetqiﬁsrlmg et itl sy rRidoute lomgasfif
ng| v [ in
desfér%i ngSn %%:p |f?c EPW% p%er[qnertt!ﬂ% aq‘g h?%os tﬁgta{@ét sggdéjrfbgg t he
Primer tajls ©f ttelpresﬁmpmantmn a‘rerforexampleeclanmg(b@lslaatdlIlokag(epiedﬂ juch as,
. y . _
talls% t%ﬁ:fn(?rﬂmﬁ?gke Slﬂﬁd?%{rﬁ et§|S ta(edagted fp“.)'g]%éﬁé 85’ recm%qhatlon or overlap
exteosien talp- ext ensi on RT PCR or single-step multiplex
f y ' . - .
CIorﬁergCtP%n eg%ﬁggp%%(%ﬁ Jlécﬁ.‘ééQﬁo ? or Idn%?]: %:rgcr?og'ﬁprllste r?sétrlctlon sites
and/pr Eefcemabiaeort sitdsy which laee uwlullfsr the irsertioo of He linked piodnct into an
f ired total RNA or nRNA may be isolated from
appr%ﬁﬁatf%vggttgg The sensitivity of the single-step
To elmabrempk@e loplegatiam -tex peémei sats STth@CRItplext fringymes eret designed such
0
that OH%‘EFH t(f%RNaerEI %P e%%rste!:hilrﬁéiég Jf 1 Nr?g%r'A]&\égg?E%?g%’Hg& with a Imkage
tail CIOhBII’IIIy@atr@StKDﬂIOa sie tpt ep@etlbavazjs vt bﬁeommt)tﬂmwé@aaeﬁjrlctlon site

IocaB%sih % |m89é’fa'n'6‘?§ %értt df tﬂg sgéor&nﬁ' n‘?ér%%? rI’:tor ||rmréggtolf %{e than two
ner s Y

targetv&eqbgnaemthe\&hcm rmr’eofctlammoed efimenpéti l$ yqtmgp@ot witheasgstriction site

that'ﬁp@t gleﬁaﬁde%ﬁ bg %?r%@&t.tﬁ&%ﬁ%“rgér.&[on Slltgqc%ra?et%tl{‘l oMa )ﬁgH 'ofthe third

S ‘const
primgubeti phieseqmidmestrigtion. site mvoatwlablhqse@ndmhmlepis@)shnulﬁl be non-

comﬁ%tri[%lk/ﬁﬁ i@tt oﬁ@gﬁig%%iigér iégf AQOE%de%BIe%XH%%g 8#1%\%%9} g%ﬂe?’lt:es can
be I|8I0,=’d lgﬂéebmiir}g]mﬁner]sz&, t’husamqy Rée6trigtioniges withredlowdreggency or no
occdr!f%'cg% theBide? LeoqleRcBALH ddu?&ﬂ»@&hcfs‘éh #J}%e?'mk fdiGAbleIhat

vari abl e egl%n enco th
compaittiley restrigtiop siteseare set ldwnttdal nucmﬂaammletsltp Ioéblgthn ecomescleavage-
reswqgrﬂ%rj C}F@F%rtéﬁgﬁreg rlcﬁa{ gngypr?eg utsye\@ THY Wﬁ‘%rrﬁe trfér r%ggﬂo%gb\)(/ards

set npri ses

Imk@e 07 farget s@guqm:e ane Wlt[lztarge]_Seqque MK, sivBe lidkgge3@iwas identical

o S 8B 00 oo, gy fcion

sitegparerierexanples Spehbitly Xbaldalteyo ativetyUvied or 6frliprainreibstitite cae or both

o 1) bGP g EEbR i Bl o553 N, o iy, P
exaraplie elozkiEHinRaTe DIV 8¢OG B0 4Bal G, begocated jn tatykt se@nce two,
Nco%%% 9@&% QP@IS%Ehetr%ﬁd %P?atr%%%ég%%%g rt\fvgmgerﬁ% Bg&% iﬂzgraet sequence

threp peg enforinnVe nﬁmpilfy tbemprdese fuithge ritds spadvdntage ietheoestrictiva
|y s are additionally equipped with

enzﬁﬁg{flﬁhg?mt%ﬂie Satnpéllﬁm ' end of the prinmer, i.e. 5
To epehle lipkagedhyrig campinetaretse whimeh séts of theguiultipex prmer mixrmn for

t i}
oxe e 3580 OB ARl FEtby UGN (ROaTFEr s o, 10
524hWICaIISberbby Ir@nlgp@rated! by thderienead. Upon anplification the

prinmer tails are added to the target sequences.
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Primer tails of the present invention are for exanple,
cloning tails and linkage tails such as, tails

waodaptiedss or |inkage by ligation, tails adapt eBCT/DK2008/050048
| i nkage by reconbination or overlap- 10 extension

To eﬁ%iﬁllest ﬁﬂk%ﬁe r59thte cl%oﬁ@é/ s&? eﬁg&nafqnt%t%sgﬂt gérﬁgtg{re /e%rthe

er and restr iction
mult'rp&xdh(blR raatpllmtlenttetbs ad/almtedfoaov&erlasfa‘xtdnsfoorPGFh are added to at least

one bﬂr%?f: ij h%frlmetr] 4f“ﬁ%uﬁﬁ%§lﬂfﬁ1e¥ )Ptl%'?el?fé) PaRirn ultlplex

enab
overtHp- eﬂh@lsmni mrlnp)eremxlpre mer m x are designed such 1s that

The %Ogr r%)aé&e .o‘H AR grqup %ﬁ%ﬁrﬁcﬁr Q%:ﬁéﬁégrgr)n)% t%f rnj%leo't 55’3 in Iength

I's equi ppe conta
and mayec:smtalrcltelstmtlm $itestdn aecacrﬂnrratloh em‘gmchvalldw foe subsequent insertion

of rq%ﬁ%ﬁ Fé%neenﬂ §L!2haas é)?g‘r%l{e #’8?%0%6& %lnd‘ g) %? qer‘rﬁ]nét[&% seguences,
or linken keaquenoés sunheastltnar'scFV\oThet@/egem esteqsuermwsnayt &lso s@dainG stop
cod &k [ha? c}eg‘?"edS %?e%%%llﬁ tljlé'rfg raresfm A gsqéillJ &Bﬁ?p E&t‘éﬂ&& tails, as

Fest Fi ction & upon ¢ aevvl
illusttaapat Figlre Wot\MOQOtJé@F‘rQVTA |Ir®typ8|llth£ dvedap-edtension tals wh two primer

sots3bil gt i AP HPE 1 Bosst D R BE PRSI B ovrep
exteosinp &dils Brecamplbmehtaty tofeach etffar ristonp @spant ote . prgsent invention the

comé%ﬂ%'nga%ﬂmlgotldlégp reé)efentt é@l&\%@é 6‘\?2‘8‘ gg‘%gog?r}ef:@%rlgﬁfeé*eitngéﬁqail. In
typevll overlaplestensios dailsnt yo @pf the 5’ omie:ntldeﬂ aes, canmplérhentagrtgdhe gene-
spe@fﬁc&#ﬁ%ﬁgo%h}t | ] c%npf%scﬁ? nﬁggh:t)g)%rlll o'vErIé eﬂér?sflc?{ %P% She entire
overiapdh complentehtars ia tee caﬂjalcergaangehsdwemﬁeé' heltsemzlaegle II2c5/erIap
exteﬁlﬁltcﬁrlsl %i\lﬁglgfe ér‘relfevrtetdg%e N eg&?b nel{eﬁﬁh{s C?(htd'tﬁ@ lﬁenﬂ”ﬁ? tldso%qnserted
betweandles linked t@getsennencast hypealt gedriapenytansoa talmare@refereed if the
targlét: %gg%r&eg%kg\ﬁ) I'inqunby%at{eﬂnecwrg%F as ‘é‘é’é‘@ﬂ‘ﬁfé F\Qf H’%pejﬁl overlap-

est on en
exteps$ion &l rare:pnetenrredsf megarge’reserqoenmmtcebe BxeH lwrame)stbaach other.

Des@ﬁ 0?18{/&%&)' ﬁeéiowqﬁi&:soi?rd\eﬁ%(rwegg Sﬁeq?}éggé Etamv(?? g&%f% Ierégth, relative
GC Gtsttdent\&ﬁcm)l\lsneser’ldémf rdestmtueg elte§mellﬁctame$ onelBty Eexweptere, the

gen@gp(lfc% ?‘pto whi éhat‘ﬁg % H%@%ﬁc Fhe I%réh)r%f tﬁ?%v@r l%@s?& tails

sequen ed a
showd he betvednd artda?fgrmclemqafelmog mraier@bhyjthls pFé from 16de g@nucleotides

Iongf ,%F‘e p %Férrr%‘é tﬁl—ﬂfja é?rofnoﬁ {& rﬂhc%o%e Io}‘gtﬂf‘e L‘fgeoocf%éﬁ/ long

an’advan e res
overiang»ﬂw@nﬁadﬂ 50rio 75 nuhleomwcmm fagpr thedinkagehdfdéne pnokagie

proo*ﬂ%fecﬁrgf 85'(94 &%ér gxée'% ?'%B%ﬁ o) Betr\/\;e%n Eﬁgaltsehgtlheo)f the overlap-

exteesaerrpahh efnddtje ganet h@ecmctreglb& pb;bab}yapkhhee(dli@g)'e adjusted when using

e o NERRb RGP Foe 8% i B b Bp Gl Rl th tenat of e

overﬁ@Td)@@@ﬂ&Bﬂ)E&]mwsshOﬁer wilabée 2 hkiortarlakeagseh@'e theyeare complementary

neyREVSIT SEAMEREFT I hBiDS5hor ol REaRfly R Fhopcs o
primev dedigpstemultliksivise RGP sarvedaeldepriner dmefizsdion andhairpin formation
sho@é} lenl%ze%aﬁg%terr'sﬁgﬁ mmr}ﬂelng{lgee;ln?%vgwbﬁ%mbeiurmér rﬂelg k%\%n that Taq

ensi
DNPpmlvmerame wftem eddssanT:h@r@eleel(Apateb@ 8raridon theandvgy avreheSIzed DNA
strar‘id’ Bln? %ll é Xarll Be'ggddm rh?dytlﬁd’]?)é Sr{ &f@rl?P ttheZéloH ll‘aﬁll d?e% dndo‘?/sen'aﬁlmg
overtaee@ﬂmsmtrawtosacpemmmltiaterﬁ abmm&mmlahe kadmmquent
i nsertion
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of regulatory elenments such as pronoters, ribosonal

bi nding sites, term nati on sequences, or |inker
wGeemsamies such as in a sckFv. The overl ap- ext enST/DR2008/050048

tail may also contain a stop codon if that is

, %Q | t

The%@%?t]—rz Slgp_)rlex eﬁ@ﬁ%g%ﬁﬁaﬁq@fﬁa s%”ogrﬁﬁﬁust ?rg eéggtensqg tail tall idapted
for Ilﬁbagﬁlbyﬂ@@!im@drztﬁ‘rédaptad fcyﬂJekagetttyereweblha@nedefme&tMmorder and
: ils [ sql. -
ciredsBhs? iagh 4R e RS sy Rhes By 1o SHHSHER b LB ypotner i
the foweart ppmegs} m’rsvemae pannbe(s)am‘ea friomgylsehenrcssplyt mtietoomard and
reve%eﬁ%r[meryt}laqgﬁe el e t ghetég‘rﬁrellpa{ gstglptl-lobet \%Qtsbrggﬁtopgd%rgw)n should
be gwfenttdmmlswwwaa![}lrwettbmerd@nandidllrectlbn of thepargkt sequences in the final

prod%\éﬁl;dgﬂpmr? é]l r%[g‘/hr%]a (—% g' #toﬁthedfnge%o% c%freidqa?t{ag/ elé}HSAt?%Lérsz? promoters
and tehmlrwdipasea{uenbafs grefbr theqlmélame linkaget gfﬂbe InIdIV|duaI target sequences.
j | | :
For fﬂ\éeﬁ ‘(%q%en t a8 ﬂﬁ{:lg& %aéegge%%egﬁotf ﬁ{?%ﬂggtgpe ﬁHI%r gﬁ%lgnggﬁ_ﬁeez added either
to theypvserise amrden($) ounf@fwlaabprlr&er(SMBmh mrandersseauseqdpeﬂler?(é%l
t d the lik | at to b
ampiSflof SAMALIY Elegrats and the like are later to be

i nked target sequences. Type I
The @V@ehapvmlpe regemplifteaiadgitian ef pregiprexterision tailsendttaitsgaetapted for

Imka%?qﬁqggﬁa% ?(%_ﬁ] enQYIQ% \73?‘?%6\9 6brl fer%gfe%ﬁhltsgkqmsarﬁsﬁgqﬂaI|nk|ng

dlrec_pjnoefoétheamddcts that isat’ tped’ (B@Vubmeas aad di-tligedtiendl). oz ver, linkage
tailslrmgﬁtra%m?ellg& e?o%% H%erre‘/ers ﬁr'ng )oéf e%\éﬁ'életa'?ﬁlg)fé%§ Iir%\]linking
tarlsi's depen on Séqu Peatur as
diredtiongff e prediet that is BB adtetlldn{tal(aﬂd}bl dirpctEsial)cA thirfd option is adding
the I[n%géé a% 'tootrple%\ye?& pt‘ﬂﬁ%r{(gdorf ﬂﬁfﬁ'swgr sggarr]ieoetggﬁérﬁfgw ;grtirge.zr(s) of
the Sevend enrgehseifor visa versar Tlip rasutte imsa aﬁotSaoﬂlezrltat@hdU$aﬁ -toetail and uni-
dure%l%%ﬁﬁen 8 and 75 nucl eotides |ong, preferably they are
15 to 40 nucleotides 25 I ong. Even nore preferred
WhanH@ylngmore ftioan 22 rtuolezﬂdms&ﬂueocemsntbmgsorﬁmef the grimfer sets need
r
to h%\{jecl?ﬁk @Q%lls ?M%g{nﬁ cg\?\/gr?is @Wey@r%égrlég%fg etﬁ%tronc? ta% is
compleotntzey tdoy tad ant mquremngsrsimerfwt\en@the dtimer tait is gomipienrentary to
t - X i '
one?ﬁfg\é’gﬁl%gﬁggf ethg %&Fgént od?"?‘neq\ég I'I'ﬁ{% pﬂﬁ?l#@ﬂibéo%r*{)éguge%ﬁ%er sets
that ad]pu@tt@@et/mMen@srtgat are |tg/b¢ @ dbebréeapwerdtiendargat sequences.

e Bl or (%I ALRLENEASR SRR ST SIAP BT B osir
rulehguah as rsl!n(mmtaeg pamadwﬂmmethrhbglrmm é)rm_ehqm mrbmrasgpciflciwyealing.
Furtﬁ@re%uﬁip[é' @%?b rﬁé"o{iﬁ’eéﬂt‘ﬁg%‘ B%’és}‘alpgtd lg'é %o@ééetd \Hﬁ'ent &%@ible. The

ohger ‘tarls. er princrples o priner design
meltigigdamgeiatke W s poftibe gbrespamific regigns jord primerdietrelnguté piedarably be
equﬁ%I F%]&l tﬁtﬂé(‘plu&@ﬁ@ts:fef Igﬁ@%ﬂ eQe#tein\mnﬂ{yqnl' ﬁhe\galue@ec{ett\pgé'n 45°C and
75°Ckar@\/destrhlae aTﬁaEq" m anﬁlajonetr@éf@ a0 Dletlmad@rsmem apdinatisine

h - '

nadhy iy gy 800 LB DS 00516, Iyl dvetopes for
this tagkr Hayevextrenwr oesigas perkasliygreeldyalematotyi tagfing and routine

over ' i a ' - I
ot RESIRT e AN (b Shirabheats BEAPAR Bod oRfRih PE Frenan
polygiecrhism (fRFl;ﬁ)lamdrsgqumngc@frtlne/amhha‘lcratlwﬂ(prg:ducttapbtalredgmng the
prlmgpg?tgv'ﬁ{ l L%% ogiébggﬁrgtg toglltlbras\%v pﬁﬂ%&tlgg usfeﬂjr aﬁﬂ)rgggrg\ﬁhen
amph@mrﬁeqnmqee Nwthd/@flalviesegnbr@ erwzl”@rn wad:hml fo:ermw tamilyfmembers

I i nkage of the target sequences. It is not essential

to the invention whether it is the forward primer(s)

or reverse primer(s) of a prinmer set or possibly both

forward and s reverse prinerd that are equi pped with

the |linkage tail. However, some consideration shoul d
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be given to this anyway since the order and direction
of the target sequences in the final product m ght be
wo@boosabeasance e.g. for the insertion of regul aP@I/PK2008/050048
el ements such as pronoters and term nation seguences
velofiing 2 888l ST prd RHE el b ERE ed B8 by o
requi opfilnezadien. t he |inkage tail may be added elther 10
v S
One f8athper ftﬁ Srteétgratmé\}ggﬁ% a)r%,gﬂngro%%gg %:Tgt{] cgfga% Ie%aclﬁ%%?lmer sets
thattaeer gJue tcswqm@amellﬂcﬁhm pneép@ntote hn}@ge |oi)at leasd hpd nbiclestide
SGQL?eg]gbé Fﬁﬁ‘?g%sé.%%rérﬂpeg%%ﬁyéﬁt%‘ P%%bmm?e’hﬂaﬁ %tﬁ?afp%gl%potf gqmmg the
amppficatien sf aifleash o s@iunitT br domaigs from Hateramerio kiotgins, e.g. belonging to
L rect] s :
the %%1%8& .e{]gﬂﬂ‘g% ﬁﬁaﬁ@?{,%ﬂﬁﬁb%&r@?&m ?oéq%%ﬁan%el protel s éaéprftselns,
recepwrIpeotanghmrramoglebtulmtmjpadammy prota]riaatraesmr’rshorppnotmms( oY,
s results inalinking direction of
pref?r%g@ ﬁgélo?lyﬂl to 3 (tail-to-tail and
A futblnerdeartetet cpfdalnmbr)esem |m\mnt|oh BEt Mmoltiplies oserth prgxtensioen prinmcangia

comb AUl A LB 05 PRE bk Lo il ot BTG,
compiisss arepvedap-Ekiessipe faill dapablp chh@ridizingbto te peartagtaxtansion tail of a
primeP e 4 ek 2k BOshHMime U ectional ). 20 when i nking

el Sequences of interest sone of
The olerlgpréxi@rsigetas ermples the irhmediate limkagreoft the Ingcleotidestofiinterest

durlrﬁ;ﬁle rﬁ%%go@?lgg egy%%gﬁ)ﬁ Fg;li ?ﬁéﬁ‘f&ﬁ@&éﬁ 55( %ﬂ.ﬂ%{}lﬁ%?é@éblvfdﬁal
prodanblartsh@ fo:tri’nthe pramer sets withn tedriigatti;megmplementaey tofant drgoining product.

e ; , o AN
s R R Ao hORLe 20 e cBoRl Lok o
ampéiptiemdspentiap oartbe tezchien setukeble ejondeor thevectoelHiskage may be
peﬁérﬂ{e%ec}uriﬁg%ﬁ%'aﬁfﬁénal%]?n Fﬁ(ﬁati‘aﬁg\}itg%é)gut'épﬁ .rﬂ&r‘é%? ﬁ‘%efﬁéth!‘@R

primer part general )P shou observ nown prine

ampiisatigm (multiplex PSEcampldicatiam).m zi ng primer di merl zatl on,

A fu@% rfgétnrefcgrt He?@ntéwénﬁ%p n% g I‘Bg@t ! %eetgoréggﬂ{a%[bgajnplbéa family of

nuclatptgietsgeqbenm@pd@mmmamapkesrsglbh encddieg semylencersg Examples of such
famil c?é@r%rk%ég{ ﬁ%rf}ﬂ% 8% é?@?%@ fi ARES, (Ieagrh Sad @g't Qﬁ}ﬁf# @ QyL1-8in
mlcqjlam/vmlzmls h&&y dhairishe. ngHsdlﬁtm mm&)rfmrrolmrﬁ'unogwbuhns and cx B,y or
0 Tcgg\éj\f\%glgdégg?se rlb%r{r%‘)rrﬁé?f%é rqi%rgglsﬁgétgqbr{ o? é'ltafg@H%g} nucleo(ta”ae Sequences
contamlmntaaglelemsgwn ehdftﬁilngﬂdquahcqsrdﬂﬂﬁ rcothpssga piealitbef mintes where
seva\EORP b5 pREPK BTG RE Gl AR i o5l irgpynogrobuin g
chaih e@atiabig r@lmh gr@otling Beqlaxptclemszfat exampld pedormed Usgdoprimer set

comp et H BBy BT e Rkt e Ay (@R B of Bsr/ofE Peoion o e
kapengHairf {(no\& pomerds ) duthieskappd Eiadedsegsience arivzor3be fanibdarchain or the

ts. . Ih d t '
amiFG' Gecel Sparis s i TefoR g Seh el s frwcapart
primegs)) abt/er kedidamsiners (/lerEmrses pdmens) oga ploralinest suamptimers.

WO 2008/ 104184 PCT/ 008/ 050048

AItergngeﬁ;@‘cl’ﬁ@t %8'ndOIQB]gCngloréarlr@Fg’s@agFZHls%({ a3 hevers?r%lmers instead of
the cunstzet g miageEseXleretively) forvears primgrsadrsealingiquie BTR region
rec BB T R o0 T LBl DO RUETS0 g B Rl s o
|mmt1n@glotmhe habhecltam yariabie regiphiehcoditg sdnuendepecanned @amplified with one

prlmer sé U%Fzmg varFous prlrsnter tcg\r%blﬂgtcl:onsolt:or example, a plurality of primers
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S sequences of interest. The prinmer m xes of the
present invention are capable of primng the
w@epBilédigat i on of at | east two subunits or donBETPKRE08/050048
het eromeri c proteins, e g. belonging to the class of
comBRAETER 1507 & B bie REE W Par BB BB gl i or e
Ieademagmegte)bﬁlhlsmegqvpe‘mf\md bymprsp tagetier with andyrelity af heavy chain
joiniﬁéjp %nnp?rFTZ%% BF EQ% fc{taﬁr %béoﬁgtlsagmégl%ﬁ\?gﬂie Q)E(Sreve'rge é’lmers) The mCH
primeuimaly pledésotypeespeaiiic @xd ensnlrmple)amyrmﬂl-hpnmernmel wilizagl, also one
that Woh@%saﬁh% foernS hrheaaR/Y cﬁ%ﬁt Pr%%\?atﬁr EWH?ghsep%nm?E tI%Tt does not
ampb@pb@fueﬁ I@fgtrhyemychhalnng ehable laddibome pt apur_eam eamym’matrmdnstant
: | r n r -
reaid, AR il PRRR e Bkafod SR TR el aREboimnd 1 jgacer
sequEnce lbethewearislde ihdewy dfain magbested.1s during the
ThngE% Bt) Bkﬁé&d% ﬁ{ersagr&[]ee)é rgé]i%'tﬁ)@legggu gb%éslﬁ%tttgah rrch:) @étq’qgnd of the
varla[tﬂe mronsepartwwlahy asdfaliif crbmhyhrlsllzetmpdiwbmwr gedree ahsequence
sm@ﬂiﬁ{% B!égeg\éégdé@ggﬁ:‘ét\/larlglt;15‘ct‘ei§]8r\g§¢(r:ﬁ%rsd&Iﬁ?ast’lgﬁ% gtg%%a-ﬁybtrilaﬁation
usmaﬂﬂadef pameisonill bé)ebfemlateﬂigrmtfteﬁmaf pratin becasie¢ lgadet $emuences are
. y be perforned
clea ur%barynﬁogra%mﬁ)@%% mgn\'%thr}rﬁggcte!rgn with the outer
One;jeahtumr@‘ thodt pneaer_ltflmmtlom@mrmrawplchfanoaalumtine(a’mhd opthexeader
encc%goﬁ]@e%ﬁ&%héé §%E%&E% Ianv@riefiﬁllé EJ@gJeSI ngcﬁéfélg%eauentc:ai ?HPJ ke for
ampﬁﬁna@tibly ob\fériab!gadbgion iedeodirgisAENIeasesc ont a| ni ng vari abl e
. [
In o@eﬁ%&&@d&%&ﬁftﬁéﬁ?p%ﬁ%ﬁﬁ@% Hon Ftﬁ(%@'l@g—:‘ eﬁéﬁgﬁteﬁﬁgﬂn‘ém& mix
utilized dértthe hwiltimdex(ayegap- “gkiengion HCHnrtdersatbd/ foathe abVagsetzasgription
VH1-15 in mce) frominmunogl obulins, and
Step%‘w(ﬁgﬁco%rge%S b TcR variable regions. A priner set
a) afleasttohe nafauipaf1 edtmdhproheraconamerngntarfy tatied seoise ggand of an
. i i on encodi ng
'mmgﬁ‘%&%@gig@f ‘P]Qﬁ@ﬂe@oﬂ%nw&ﬂﬁ?%(ﬁjreﬁfgty of prinmers where
b) aSleastoak np¢i mémsr canpléreentegeindnagmispnéasirand of an immunoglobulin
light !n'\/‘alrlglae or%ncfo%m lée ﬁer? € dr [ ‘no\%lﬂlablla igmeader
C Vartanl e reg of & equences r
seql@mﬁparei qwablerorfrﬁ]jmm en'rlraermat mﬁh tlgeeprlmer(n")m ptepd)of a
pl t 1
a) t hé{ @g%tl éfﬁﬁﬁCBFévqe%ﬁl é\{.ﬁ'ﬁ%&gﬁqﬁ\ﬂ-l rlrtngr M}lﬁ) %rrnr?}%ggj t8 the sense
strarp:t oﬁmrl(rsr)t)noglobulhehéea/pphalhei@dan srwdmucseqaermboanct he
| 230 B0k comBERARLPRARE AREHEDSEAI] YT
priners) tog et her ¢ pparl
lmmpnwg‘r@rwls)h)aaandim varaaubtedagpmenetpdanq smnseopmeavercbamorarlable

: f ' : , e l .
reqich Battebliing®. o386 Sbiiing AchfieP SEt i he plindb i step o
In ome embodimentsafdiael presenttimentomBtedight ehagi pimerdrenadapted for amplifying

' UTR

bottf ¥l 37 ¥R i PA forfbleTEhn ARG B efpos®
Ina Mthueabnneodilrr@ht ofdhapresealjinyantios.dtie indguaddighulifi aniK perwersfcarry
Iinkdg?wl g eez@rgglk '}b{ﬁgqg ¥q m@g’l%@%ﬂaﬂ@e{l%ﬂaﬁg?&é}g%ﬂé'%is generates
variahtle fegrnngnceding @asumeﬁmat ewiinkedin @ hsad-fodreagxXastivre Foathe

Iinkag&':lbﬁ‘ %%%%@@Béﬁalﬁggggdﬁﬁggﬁé Ijr%adtilﬁéltall gashlon elth]gr rhe mKappar1
and mééH/yrlrohral qontadr ilrdslagetenle@r the r(]WanrrmCh*éne(lépylmers ¢cnéain linkage
tails &%feét?% fﬁqu%qua pI 8&?' ?‘r%é'n‘tee%}/ 80@4&( %%%rﬂ'éllﬁo??he linkage of

t'og heavy
28
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joining region priners or heavy chain constant region
prinmer(s) (reverse priners). The nCH prinmer nay be
wo sesypasspeci fic and in principle any nCH pri PEI/DE209S/050048
be utilized, also one s that would result |n a
t LN Pr §i ,
varl%btsﬂéec?gh%n% gdlnggé%lfe%%g%rg]?Eyﬁ%-ﬁ&ﬁ? I?It])r?l s t ﬁ@gg parsl primers
conteindinkagentads) gindferabtydn theoferrofof aorhplmaniaaamrleh-aap(tensmn tails.

n n nat. ' . ,
Pref(%r%ﬁgéll {he rIFIL‘ﬁgé %x plﬁg r%rxegdhéﬁ& Ha m gﬂfgm Qﬁ/gﬁ%%ggéﬁsmn primer
mixesse gltba @eeaeﬁt mmtmarcoaiphse tmawrynezrmnm Tha:y abmaultusleld priffieemix
com ﬁg oaIt Ieta%[% glff Fen rr r%nf?]eaaIu ngé Ethoef gént |nvent|on a

guence 1 ns J Re 1
multlpmgq mmnersnlpaompuwsanbrp tnwefaur dufférept pmseﬂsyhmdﬂnpztem prcmer mix of
8 G V
the &gger{‘t%\)gbggrh Q%?Ec? fogﬁeoﬁﬁglﬁﬁ%ﬁgoﬁsgfﬁﬁﬁkg ?eﬁ%%?s{cégﬁré g?szn%ﬁe \?edssel. For
exaropleskephay e loldlazand Iuﬂavyl@halngarldaele&gcms may ke amplifidolgn the same
Vess%l imnated fromthe final protein because | eader
seéquences are cleaved off during protein processing
TheIpretsIenthrmoo @ldo. er@nmpamwlmeaﬁ for he apdigema  ORhamplificetion of the
. I ! . . e
v BT ML S0 AR B Budic 0o BE b ARAS
recogriiradion gr bysquuﬁmm( ovariap-extensionBE-R@R. ThepdditianabPCBranadlification
ed BHL .
can KR P oGS By SRR Tloncos
Suclyaeriirep mex Men Soopriges ihﬁmutempxlmel:ﬁ ofl the editiptax dringer mix or multiplex
I I r
oveﬂgéﬂ) (—Eé)!rt%es? ré;r\rf{rzcrrrm? rﬁéérﬁﬁ]@ h%gm %E% ﬁ'fggal?r?esaﬁs robtbé SOL% ragg)% end and
3’ ergt of| tb@senserWanKapmarhh kext nimbaliidp sentmﬂces,rtpdereme selactivetyenabling
. oL .4

the JrRBIrBERE orie e e brol LA BI dbael ) pRigE N ncrease the
amooomfllleh@mradycttobtatim feomd theemsléiplsx RAAAICIB folemed by linkage by ligation

' e n encodi ng
or e B IRRP B ind ERbies B AR R e p e
Altemativebn eanrinzatdet wpigh isenested eommpaned to tpe outer peerswiset in the primary

multm%%t]@el?x%m@p&% azebrla%geﬁe}ns?o% &F@%ﬁ RAEi dt-ﬁQ%nebe used for the

addiﬁmmia;hpbfﬁcaﬂﬁn bﬁlhaﬂiolgﬁd:rm_qjlaqhde]ewgenchanrmtmwnt |nvent|on such a

primgpgé)[qé {égmgg gtﬁ%gﬁﬁ;pﬁi%ﬁj s?t). Tﬁé dlaﬁ % e({wwn@rg 'ggﬁérally observes
conplementary to the antisense ran

the sammucesigrotildsi as fhe%ne;geoh-apaclmaprlra@rIs@re\/a;ngbIﬁ@nnbnﬁ agcept that

they ?%e[gﬁé@{ 8rratro]%‘ﬁ§§yto Ib@br[ﬂ%e ?ﬁ¢ ﬁ]gé t?on c;fet‘l% S&e gﬁ'ﬁ utsﬁd nhthe

eque pri mer
multipléxnRF-POR orrmsltlalpx oyer@P-dxtensiva I%Tfﬁ’&ﬂi fbapragfuct teeulting from a

nestBl %%’ﬂ%ﬁy pYe“?&'brle o%ri}?@ h%IItth& Qﬁ{eﬂ rgﬁ%dd&?&btﬁmgd g?rﬁet Glitiplex RT-

PCR/@HQ)V&@ oy hrtkgge by dami@mqnge@amm’moe@r by muﬁlplaxravhdap-extension RT-
PCRE.'IWQ&II i n?greéwlé% utnt bﬂ)ﬁ%‘é b&%uett {?1% nested PCR further serves
I 'mmunog I'nkage )

nmers carry tails
to inplreas@thIﬁ\iprallrsp[ehléIC|fyoe$pa§:fallg oﬁ’;bﬂeemjhulax gverlap-extension RT-PCR
tal r
techﬁélgl[;%ﬁ-ﬁ)oé/\z@é/tggﬁﬁgggglg b%erIno?;eedstF?Lr?%t%ﬁ '?rﬁntﬂntl(,giprlrxgr rIuQQA/ﬁ]ultlplex
overfepaekienpidneeindrasikeésoihat e heles dgScribedlpagpousty a/rarsumlefor

comb R ANESHLRY oS R RrRES Sadby S50, n v

casesethe suter ptimersmikheamd|tipieripgmer mix/rrmeItlsles @Mermmexterrﬂmgrmmer mix
f I - f

can b2LL 5 P SRR Jp Rl R RIRLBIEL AL o gppie o

deSCZIDeS/IaIer4184 PCT/ DK2008/ 050048
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vari abl e regi on encodi ng sequences in a tail-to-tail
fashi on, nCH and nKapparl priners contain |inkage
wo 2008404194 ef erably in the form of conpl enent arpCT/DK2008/050048
over | ap-extension tails. Preferentlally t he
In orqg']értnkgéi f&n fcgf tﬁ'@%re@eﬁ(tefﬁven Qr?laurqlxﬂge % drr%l rimers is used as
over mxes, sent
nested‘meBrsofnr tterqnidltlsealtamuohpcatwa rof ﬁ@tlmked’ hmrsuncmlcmmllm vailiabte region
S conprises at |east four different
encg&ﬁﬁe{%’% ha further aspect of the present invention
Nes@d pmorier ispisent ther present mventomgan alssbercoreprisedrof Baeverse (or forward)
JTer
outegb rfngﬁg)rﬁonr@yrﬁrﬁ%tnmulﬁblg%é%rhg r%é( uIlué!gng[()P\Ir/‘%rlfégae{ﬁteontﬁrb%fprlmer mix and
a setmcgreetst@bmueerdbat primea3’so Hgl zmneeer@;bosutiéo rof thexfarvyire (or reverse)

outeléﬁ_prrf)lg (s eﬁ%@ﬁﬁﬂﬂﬂltlﬁl@?%}(mgpm %mﬁ@éle%%bgrle{pe é)r{%‘?onn&}f‘ngqu The
use DfWE:hta wimexl ssbfoe Ao @dpitiesd £t amplrfsaﬁ@TIS@Bnetatﬂy knapyrads a semi-
nestBSBCHRI EBEL R0 e AP exdit Bl 8 BERAEH s SREA! QSR a nestec

mul 1 plex galon or
primeeincmie spatifio region déy. fnulhelvphebde 030 SETUeRtE) becavse such a primer

WOUBThang% a;méa%natﬂg cBh?%ﬁlenF%&@é}g E]llné ?é% (%ﬁ%f) bI%rther semi-

nestetilé’ClR ceketmb usadQHuersnélquEEMe to l&ﬂaoh)na epdiofrtire limked aequences intact
uter primers of the nultiplex prinmer mx

g ?o?%nllrfgl%LfrB&e%S over | ap-extensi on prinmer mx, neaning

the prinmers that anneal to the outernost 5' end and
Optignizatiah of Muliplexc@uerlap-extedsioh RER | i nked nucl eoti de

t abER s} )

The PR B P RO SRR | lon 3R sl bbie fo-step and the
S'”Q@‘ﬁ@@B@Cg@lﬂé icah bg opimized onselveral @mﬁe@etelnfe(seanfoumarmle

Henl;%#ﬁ@%%i%@ﬁ@?ngﬁgﬁbm%ésr 2shhe 1 auli5 i Blig spﬁ 5%9?2002 J. Clin.

age by ligation or reconbihatio

Lab fArwtn 16h47+91). tGepleeslly (thﬁesaaraepoetmméamnmrmetpcﬁappwor multlplex RT-
PCRO,‘Iahﬁ(?]@tthé[ Blt¥ beBwddr! JREr SelintdH |pm—:"rs°‘|srf§s%t|ﬁ1ﬁ‘uﬁ s%@h a

tot outer priners used int fe prinary
reaclm.PCR or nul ti pl ex overl ap-ext ensi on RT- PCR reactl on

can be used for the additional anplification of the

i ﬁdeWﬂé’IO@Q@hUéﬂ%quences In the present invention

| ” 1
e S el RS Rl R R P PP Rl B o mplife v and
Vi pd@grsgns prafesgblalowepthantiee genrentsalinni dfithe ptempsingers without overlap-
r at 25 they prine partly

eXteHngNlté?lU(ﬁr)éX%ﬁﬁg JH%ﬁg ke IBrﬁéégrlpr%n'ts'51p05| tion of the outer
If ongraif tf@rtgrg% é@nuenCQsﬁ@mplrf@rswtblaelsawerreffv@ﬁlqyrthmm qihers, for example,
= ol R U B ey S popdiE B AR e aplcpion SR8C5. Ths
mayhegthietbystsing aw@dhewonh@tmpm PhthepriREr seiGRhi¢tbmedigtas amplification
with lIdW? Bﬁ%n@k)’ ot |Rkihg &Foéon%%ﬁt%f?h Lo é{e%h@rrprlpryer@ﬁotr bRAR e,

overl ap- ext ensi on tron to I ncreasi ng
sequqm@e&ﬁmﬂdtngd‘pr heayy etiaiprvedale regiens tﬁ@@,tOefaavp@mgmﬁftG@% and hence

WaTots v,
owe 3R R HEL R Roh e b ARESE T oy veno Vs
prlmte@cairadpwgwcon_lcbméai@n thartthsWerenese noted that not al |
|

ol B S GRS U@ PURTLART EXESh gt o o
issue, quteamp@r firoit is aderiineet ¢>@>|$”W|eﬂﬁi”hbhét§€ﬂt@@ quemmentgeﬁor the

f i j
e i i
1M tetak pligenutigbiide weemtaqdloexfpemebwsmm magiheweds hsaas figh as 2.4

HM. gﬁgﬂ ah Bb %ﬂ%gﬁﬁ@gi cﬂ;@%ﬁ%@hb%@@% 'tr?:ﬁor?fnﬂ@er?b%@‘thé‘r%%& i
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WD 2008/ 104184 PCT/ DK2008/ 050048 1 n one enbodi nent of
the present invention, a mxture of JL and JH priners
wo soogdedsas nested priners for the additi onal PCT/DK2008/050048
anplification of the linked i mTunogI obulin variable
conc(e%%\ ofefrq]cﬁ\ﬂglttﬂgmr?h%%u%%gﬁtd Sr(tjrn@rr d g@éqtﬁa%ﬁ |sotfooﬁ31v$ it is likely
resent i nven n can be co rise Ver se
to Cé(LlSB afm/ﬁ’ﬂ@sersm@w er primer(s) from the first
X [ [ NS
Thegﬂgl my:‘B {8 oﬁéengﬁr gﬂ%@éé nértsnh%g/?)égg\ﬁr%;ehe ‘rfl@tn%)%%eg#t?&nteanéforthe
multtpdext dwerlam—netahsmg PEi6Ss iHALORpwified begdrtmckmhdbs( baver poducse)the best
yter primer(s) of the first nmultiplex primer
mx/ multiplex overl ap-extension priner mx. The use
of bsp@h_{ é‘){étirnﬁ'}%ncﬁﬁ&né or an additional PCR
I's generally known as a sem - nested
Preféleﬁtlalsdm cyming edndCRscap as tntlowxarrpl e be applied if it
i%eﬂ%%&i%H]t to degg@% a nested (?rlner in one
Specrtic region e. for the varlab e region
séqueaﬂmes becauséOsﬁ@cﬂw a primer 5040Cd haveptoxinately&C below
he conpl enentarity determ ning regi ons Ofﬁ?ﬁ@r)s'
Fur her, sem - nested PCR can be used when 1t 1S
dEsienabhe t o keep 1anie xgrfd- of t he6bifRk@d sefbrig Ezpected Product
intact e.g. for cloning purposes. Optim Z%h@ﬂ wP&b
Mul ti pl ex Overl ap-extension PCR 1s The paraneters
tﬁecmwwnﬁprex oveBD&P- ext ensi on PCR step of both the
ﬁ?t the 4§iyg! e-step pr wke can be
optim ze on several paraneters ?see for exanple,
For tHersingda-step n@ltipdex eMerlag-@gtensiBn RTelcGRithpitodoRBg sEPs-wEtd puilt into
Anal . 16,
the %ﬁrﬁéﬂo@%@?gnﬁ t? ﬂt %l]phflggt% a/étlnr%%dtl?tegnatbggr amet er s
apeverse manmtlptlorpl SR T - PCR421ﬁ0t’<hough Thiage ecuitions are also used
bet ween outer and inner priners is le
such a 20 reaction. a. Prinmer Cbncent?@tk%%%%hﬂg¥e¢§§é
concentration of the prinmers carryi ngtrehsgeription is performed.
o] n izl for nple th
ﬁsl&e 33%)%%0%!50 elr1 ggll5 mlf.'owet9 gitﬁan t he I—@é%ﬁ?{rjﬁﬂgge\%ses e
the outer priners W|thout over | ap- exfavasdbimintsiridle-$epRT-
exanpl e JH and kappa primers). 25 If Qﬁﬁigmh%ﬂﬁn%%hgﬁﬁgto
sequences anplifies with a |ower efficiency an the
others, for exanple, as a result of aanutgetirerGCy% it
Itis E?%’sm@tooc%ct%% Sl ﬁtgsggé@htgﬁegst %Sgtgw th%'aﬁ%ﬂﬁ’t? temperature is
impmftmte'rﬂnusamtlalty affthe heil\tm‘uatremmsresetm@threrte@pmtetse the final primer

mix @mld %%Eéd%pa%t%ﬂ nI &Wﬁretgflé&ttlﬁgkf%ﬁtnag%rrtrlle%i}ﬁ%e{@etrﬁﬁre and time,

res Uﬂ

concen !

as wel g etngstiemautdengturiog tinesy Yhis idl givey aigoad idearabgiidhe window

WItth%ﬂﬁ tHPtgg %ﬁ%gﬁr?gﬁﬁeﬁggﬁgrﬂagd W@ﬁeem%ﬁg!e%\@grrlap %Ttensmn primer

mix.r egi ons. Thi s p0|nts tomards using VL priners at a

Prodl&ﬂ@@vitﬁ%ﬁB%lﬁ%‘a hﬁpeg’fﬁr%lgldu td Wdtﬁ'imé:r%%g@ﬁr’atigwgﬂemplate
using a lar enu total primer

congsoire ket ¢ant b&)wemcgm bbesmta h|lg§lstuﬂ§nbe'rl®éthep'p@|rcypl'eﬁi/t hig number of

) ST S AU TATSRLF  ffolt BERSAEE T s
FurtBkrolopgercantertsing timgsesan! impravewas mutipted averlareextensi@sPER process.
Long? 8£t3h8|8rll ey U&A g}té (11% C@ﬁﬁﬁ?@ﬁf Prgwﬁlrefoolro tﬁ’é H@r‘f‘na?x%lﬁ'&tensmn

hOWevVer De as h Such an up
bsgt,fhg{kﬁ,lang [ gonucl eoti de concentration
| n [ uences e maxi mal
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30 WO 2008/ 104184 PCT/ DK2008/ 050048 concentrati on of
i ndi vidual prinmers. |If the individual priner
wa@oensanisati on is too lowit is likely to cauBET/RKp@8i050048
PCR sensitivity. The quality of the oligonucleotide
Fi 0 Lt h
MutfARRCR QRS Eha o SEn TSN bt A p PR gl Buch as
DMS3D, gjymamjl feotardigs, OI‘rtMneprVﬂUMCIeﬁaXtDMA ktblss making ¢suplate.

ing Conditions: Preferentially the cycling
den%%ﬁ?lg:rtﬁzle%% are as follows: Denaturation: 10-30 s 94C

Anne s 50-70C Approxi mately 5C bel ow 10

Tmlab?h*r'?lqarrr‘gr sgéFE)xtensi on: 1 mn x EPL 65-72C EPL is
DeoEym:etetoelde Rindoephate (dhig)muality lebd cQyedngratiemisémporsoy 89 the

i E [

mutfpevefids SRehaPn otk ThE LB e SBicPfifalopds PLllees 280 &fig so0 um
of eagrdNHU(JATH, dEGP, d@TéP@ydldeﬁﬁ) pboe wmcprtma)ampldlcahm is rapldly
- i fi Lin t hov \%
iR e SN et ol SRERTRVGRL apieva agR
ampliﬁ;cfmion wheTReste elfsadra sensitbieetp sieawih g/aaeing mclle!snAftsr three to five such

d I
eyolBg bt Paf g P TBLAGHAE 1Y 34l et Wobiely sms[? C%quots of
dNTR‘I’canFB@Hhadlacand/P&tprtﬁnzacaieE@ﬁmg to manufacturer. S

ontiETR BT s8Rt L ub e SEs RS BRedm RS ecér%'”'*ggneswm-
depen’deht abdyyneal In dddiion halthei RN’ bolymerase, Ehettsmpla&t DHAEprltmers and

4 h f | [ 2+ d t d
NTESINAM T T oBitdBia PorshPRiR W SRbER] fyne ot
condeatrpﬂmaltem@aﬁr[bj\lmgnd sangie gffdr campesitiorg ditpriorersanid/or template

t t] . Thi did bou
onSFIRLLF e b s T ot 28R, PRV EP M By e
alteredr Exdessina l\/tgl2 plomxemtiatioh afabéixee el EaMApDuhmelstramd and @@vents
bl e PCR ti.vit

complof Pl o TE. VTR DTS iy s e R T Rt e
spuricaus dneealingrot pmmebyo insorregt @niplaié sﬂ&mﬂmrehwf detchearsimgl specificity. On

A h| circles cons

the GHFEEH- 45 Maleh P DiSe: Qoo lTefs® DiecindMa epihds.
A gdodrtiahgice betvegardNTR &isigol, ts amsoximatelyn2000t0et00hd dNTP (of each)
o1 B B Fpdior 2P extension PCR process; - Long

t oeF BSR@J%IC&m@nHa%}‘ensi on. 35 c. Use of Adjuvants
Generally KCI based buffers suffice for multiplex overlap-extension PCR; however, buffers
based on other components such as (NH,),SO,4, MgSQO,, Tris-HCI, or combinations thereof
may also be optimized to function with the multiplex overlap-extension PCR. Primer pairs
involved in the amplification of longer products work better at lower salt concentrations (e.g.
20 to 50 mM KCI), whereas primer pairs involved in the amplification of short products work
better at higher salt concentrations (e.g. 80 to 100 mM KCI). Raising the buffer concentration

to 2X instead of 1X may improve the efficiency of the multiplex reaction.

f. DNA Polymerase
The present invention is exemplified with Taq polymerase. Alternatively, other types of heat-
resistant DNA polymerases including, for example, Pfu, Phusion, Pwo, Tgo, Tth, Vent,
Deep-vent may be used. Polymerases without or with 3"to 5’exonuclease activity may either

be used alone or in combination with each other.

Vectors and Libraries
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31 WD 2008/ 104184 PCT/ DK2008/ 050048 Multi plex PCR
reactions can be significantly inproved by using a PCR

w@owstioses such as DMBO, gl ycerol, formam de, POT/DK2008/050048
betai ne, which rel ax DNA, thus maki ng tenpl ate

The Lbrfﬂ b|85‘u tqrﬁlén eg'of gﬁrg%gtg te E)resentdwentlon produces

nuc €0Si
a nucbntttmﬂfsergmermnorlnsrlslmg)tbuetllahdzd lﬁlrm1ecttllde semﬂrtcepbedang for variable

oo SR o e B AR B S B ore
procaned by ie)methbds/ef tih prdsenhevamlph i ifiipediculanlibrgrigsagfindhyhuman

varlé&ﬁ#%@otne O&Iﬂ qu%ﬁ ﬁl?eQiC t?rﬁﬁm(aﬁ%gn aRt&R@gﬁlzheavy and

rce’to Feve cation
lightsheink sequeacaensi tive to thavvl ng/free2| ng cycles. After

One fg%tﬁfse cgf(?h%%ﬁerﬁwgégn %yts ugﬁertlr ob?‘ Eggg%eﬁ%%F%frf r?%llrg&%d

nucledtidedddfiPerncs db nterasteor arithraee pt Ilrfkledmenleaﬂlde-%ﬁences of interest,
gené@{ed%efﬁgd %ff th'gg&ese%? ﬂﬁ%h‘ﬁorn ntc? Qudagwlec\yec é)rg allheshleE‘?'Pes may be

es are nagnés nt enzy
combinatudi| Ithramestom nidne pmapkylhprmleagéwgnhe pagnsif aarmb[I}Nteglon

enc%@?&@ﬁﬁgegst Fﬁ@%{t}r’?‘c\;{\h Pﬁi%y%ne OatggB}/ﬁI ocgﬁﬁrﬁ) E‘r?erg sfgalprlmers or

semcoeat@pmraenscme pteéerpblatdesﬁan toemaltck appilopristafrésdriction sites of the

vectSrng%?lB,cg r{kfed pl[lblg%ra% E%k:etgfo%kgt aﬁ%obég |§1§é ed into

cont al or s such appar en
vectimydy remmhnahmnay obe of mletserrédestEct oeEsdvEinMgg er outer primers were

eqwé?@c}c\?/m 5%Lfta9tpe Fec?F’Hb (ﬁaﬁgr‘? SM] | AL OEmeech\?\)Lceacﬁq ‘ﬂ%ﬂocngsas well.

nts atura
Basigalpl therexe es$|rm/tetlcwgze treavectdrs thad tahbé Uged asgarriers s the products

oond Bk I8 81 e £3.OCRINEESS ek FERL B o SH4 mupon.
Vectars ofrehdisg uzeyeoeMiyase sw@b@g‘br anplﬁhaﬁtngarub@(prmmm gelts influding,
or AP b OB R R MERL B0 MRl iy sucn
vectonsl riayCh useasl tommltagfﬁﬁrmer@mnmmtem BlaritliGe hetvaleh weklor systems,
isoB AT EEI Bl 5O ol B B A LA P
integratei’in’raSheé gm;rm{ma hoggM, Tris-HCl, or conbinations
CIonﬁlﬁe%rfoo%huttréB\yec?cirg Ore e[)ﬁ('{&%%dl%&(g%@ Qﬁért?r%; Eb\gg\(ér/?ﬁs%g o‘imﬁ types of

ex overlap- ension
vectblmmehwddo of:] aphleedanplonmg@zmti|sbnttlefprd>ae|dgas product s work

Dlsp%gt\ge%{ov\igarl f&%ﬁarﬁ&l&tbe% Iggfg%étajs'o?@ﬁ §eefng vect%% cgr%ir%qlanom the

nvol
clasanpidi Mi18aerifd rﬁlaofenmusruacmriomﬂges Suhkvectyes a@rca@ablhlo@fmﬂitating

e GRuby TGN ELAPD, 6 s, 4 04 RIS i reot on e
surfagemf evidarnérdoess haatérempbgge Distay yadiars plitble oadisplay on rrbosomes

DNppvéﬁ?$LN |ﬁ§ﬁﬁ£“§1&Q%ﬁﬁ@gbbﬂxgﬂﬁhﬂﬂgﬁﬁéfﬁggggﬁﬁ%ﬁgﬁxexampb

ernatively,
viraltveglors wre@pmraeumcoﬂmg fpothymeriagreteinsacl udi ng, for

Expr%)éaégﬁlvgctorpf 1%?4? 't@me%egggg%leg gnd th\éed?l% t? bQ%ﬁBse\ﬁe&tmpletely

use ynerases w
dep&idexvthagreiaindo deexpiessedrpme expeass®s Vieetouserd adiditinealtyrcapable of

integsrgtir%qmi tﬂé‘tgial‘%’(ﬂ'ﬂ(‘—,(\'io]E Q hgﬁ%'éll Qﬁmrby random integration, or by site-specific
integration, utilizing appropriate recombination sites. Expression vectors may be designed to
provide additional encoding sequences that, when the linked product is inserted in-frame to
these sequences, enable the expression of a larger protein, e.g. a full-length monoclonal

antibody, when introduced into an appropriate host cell. This in-frame insertion may also
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Vectors and Libraries 32 WO 2008/ 104184
PCT/ DK2008/ 050048 The |i nkage of nucl eoti de sequences
w@boosnodse£st according to the present inventi OPCT/DK2008/050048
produces a nucl eotide segnent conprising the |inked
0
faC|I@ér$§r{tjtﬁeoé>{pq%ssfo%%%H%ﬁe |cﬁ> Eﬂgltrﬁ)a?garcygéstb gr?é (2 a%léf ?lll ﬂﬂe C|{ﬁzlface of a
fllarrraultduelbcac@wmagecm@aktds aatxaeterlpplmmabsblawswstaen riie¢ lirdebs notleotide
soals BRI e FUBRELS SR M BRARS oflbgtppten suc
as pdtorgpilil Batbas hbnetral. d@ﬁﬂr,tl%mt Nagwcad (sman@A 8807978+ 19¥82; Kang,
AS. CA?%{ QLQ?%HSWSPAC%‘%C ‘%ﬁéAJé Pb3lABepr €sent i nvention
nsert contarning |inked
In omuerneodimeat diogipreserst lmfentlm em@mtilvc:uiuaasdgntaerf lioked nucleotide
. . o
sengénr%ré$ ﬁfo @fég%s??snéeo(afpr%g@ ﬁf mﬁrﬁod(l)gnbtuﬁﬁ ﬁ%é\Iy ch%ﬁr\ga{rlgﬁlgqe&één
encading srqsiendehassiociategrwitsa hgnt chan llerlaiﬂermgmn @rdoding sequence from
one sgg r}%%rtgé in %%e@tgre{hg{ @o%é‘né 5 ({%J%hb @Jcoﬁ%%%%%%r more human
e O var I apf e reglon — enco ences

lmmu&eglmbtdm |constemtt®$nagmerai¢retjlykbptrt Hnﬂnarullm apad hemrysqham constant

.nes I |
reglﬁgsétl'ﬁ er%%ttgﬁ ss?rﬁneé&;%udﬁﬁg%tgg? Eﬁl{e e? %‘Eﬁalrpglgria%%a Lﬁn and/or
Iight\ndaemonarualﬁlemmwm:enco“ﬂh@ Sennkrmdesrau@Ineerctechmrfdam@ubﬂcwtmt region

oncddJELETa 0P o R GhUTEEL 89 011 ARS8 38 v
expressione vacton, adulklengtpraintierdy emprassibs vegor plpmdex/pres%slcan vector encoding

a frag;metniagﬂ SrullF %Iﬁpéﬁ]tﬂ{opg rbr%*e?&t%ﬂ?sﬁc{ﬁ a yeec%r% af Ex&rg% &vector

I NS one
suitdbilgvior axpression @.49.He cokphegemidhart merzmmdben u@éQrShand the constant

regl&?ﬁ%e{v cﬁalﬂ EE@&?FQ@%%E&S ar%eq'glg% ?rn?%eeﬁtﬂ'ﬁar?) m%@ﬁoglobulin
classes/ighi, |I@Cﬁ2 lg&BlgGH sIghf, Igfkfbll@@ ey, dodgH, kaebssametbﬁbg ¢he
oxorpG00REP ERL SNSRI 7 Sidfor Bl oy
chaigehtadingp$enencas the vedpr maymatsbicantaied tonstduiipht2bain encoding

seqﬁlet%% %8‘ %q‘tlotr# ﬁuMgﬁ?atn\ﬁ,\tgebaLoar\?gb éo r@ﬁagngs %Fﬁgg E)re dérp&i iQQheogeneration of
chintelnie aptlbmimzst as the danke;ﬂnudﬂocbde hequmce@m theseeasss DO|I9I eof:ode the
.mmblf%‘c?gdd)ﬂgﬁﬁ Eﬁ&f ?Fé@ho%ncﬁﬂ%’ Ueq ?%‘fvaé\)grco'tng{rhg ntg'rﬁgnugr%%%c.es

In apekdreatatel entivalonenti tak humamo;psstalhbm@r@e@s) is{dre splidedror tigiseido the

non-ﬂprgg}égéii%gé réﬁgraﬁé %l%g%}) vec‘? Ho?e%ul'apa 8%3“&1“%%%%&}& 6)} gddmg to
the \pﬂ*sagle a\/remamrczonetanbm;mmrdw@legao pgerdﬂp witmiaeineg-Hunmam selqgence

and gh&%ﬁ(}%&p& ﬁfgr%/%sgéuggggt elarﬁﬂ)%f @%‘Fo'ﬂtq(? B?th%?lgﬁl{e'aﬁelzggﬁgnt region(s) in
framef Indhisrvetyehe hiumeh gdingignt kippa exlampide chain bmayoba@q@dcandlqn a
nomh S RATE0L 1203 e PR 15 M SR Bl g oo for
providing a respictipn eite withio dumesling aidaenges adichdebh edeantage
T e L Gl
nucle@w@daengerﬂ@s ig bomenised gb e Jicki smshairExgiabissiegionemcoding sequence

assd géci L trg% #‘;r%ﬂa Y'b‘?uaH%%@ﬁ‘%ﬁc&{ﬂf?%e%@ ﬁEbdoFa{‘gcr‘?élﬁ vhRaEregion

encesy sxsiedce MIa@dwﬁs@@hamg@tldvls regien ehddingseglénce.
Prefét%{ﬁﬁ}é#h%g@ mkéd&"t ﬁl%r?t%es%ge rf%r?}e& FI% chgfethgtf coﬂtﬂ%sgeqﬁghées

e ra 0
enccpdingegm@n roere TeR ¢qn§tangd@rp@mapTrhean$erh@t:le mbgmaened rsuch that the

inseﬁja& med%ﬂétﬂé ?ég%h ¥r‘?c%%9{g%eﬁﬁéfné%§ a?@'r%'—fgeﬂﬁéjtot e corresponding TcR
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35 provide additional encodi ng sequences that, when
the linked product is inserted in-frame to these
waeemsamies, enabl e the expression of a | arger PCDDERIVS/050048

e.g. a full-length nonocl onal antibody, when

i r r QP . hi . . .
conéltérﬁtfr?gggr? Sg%dsdy e%ﬂeﬁéa?a% g'l aL @ﬁhg%é]ﬂ@dé@g@ i%c 1%zector is a chimeric
expeeSid DK/ HDI0 g seﬁaendes trst encdue abepcias gipper iofframe to the TcR

' r i I

consg%lrl}t;}gébr?s @ h%tseb Qﬁ Shown g%?g%éh {o%tsﬁuétg%cpea%? sé@gn%ﬁofts%ﬁjble TcR’s
(Willbex tBeE i elphd§89 dropimPcidy 2t €8r2423)e I [ nked nucl eoti de

Librarfed 4t %@r’?’at@ Eaihsnéfe[ﬁg BFesQPtyin\Pe%ti.brp %%&tb%qntlr&ufce&‘ﬁ?o \t/é)ct&s by two
sequence encodi hg a coat protein such ~as pi or
diffepavit BpproBelrdsab, thEfifst approath, tigagle Bogate Naird areAgseated individually

into g%.gréabltjei%%gn Iﬁ'nggraéz ?%Ieﬁéig %y?@%hggé%?eptlségg%\ée or be pooled.
In therseoativamproarh, ththemogsatetpairsaenpdater] pridnéo vemoninsiutidn, followed by
B SOFERBn D RSk 8884 g ROHBLRTNRY HELE, STy g
of veoécg‘s cnmpesﬁsowliar@ degraibnafeais sbearabedegion leneodingybtquences.
Onegagg%&eo\é ?r[el ﬁgge t m&%hf?c?]olg%q@ga\cr? Gf g’rﬁﬁé?@g gvri]tﬁ ;clgﬁ?%atg IBgirs of linked
varlmeqmmﬁrr;))dleg sedgiengesiFreferabipihe imdividuel d0tibodies of the library

comkng%%}? rﬁ@rﬁdedégvbuﬁr? E@t%ﬂ%lgﬂl%ﬂ&%??egp&{ grﬁc%ﬁ%@.%g@ Tlce 8 ?gaé]ted with

a heesy etmegin maab@jregumrenph@ng ségience kreth dmzapecehand human constant
re '6’:?3” abl e region and/or |light chain variable region
9 Eheodi ng sequences are inserted in-frame to the
Anothenptetartedrlibgarg of cagmatsdbaiy coegien teed TRiciegon aennedng sequences,
a : ?,m;]-l F Sl

Whe\eee%cilﬁrﬁdl\gé R rgﬁ i0f ﬁ&?t{ r?gogeg@egéesrc(eos |r%§ a\ﬁ/é@p{h% &afm/arlable
regi@xmcwslkigcﬁequemecﬂssemated iwith a eda ahdin sigtiadahe regfonaencodlng sequence

| . £ ' .
and/tgﬁg;c(:lésdéggrﬁ% gﬁ%ﬂé g?%m r%g% ee{gl%gé b@lseci e%Hg gs?ocYa‘?%& \%gh béelta chain
variatig :reglthejgedmg sequengamal i an vectors) and t he const ant

[ : ,

An %nﬁ%dﬁﬂeﬂ%@ﬁ% Crgééq@mglgﬁt?o% |Q%ls§BquFarF)? gi?ﬁo’%lﬁ?tge 9r§ :%S ’egr\T/]arlabIe
regiorg@odingdequignties wrmancbgé)fordeswegfpmdlh@sm;yflcénabiirectgd agalnst a

oot G PRl MBSt el BB e PR i
variaiie gilanarsidmpagy cleain Nhreah?@w@mn erepdiap seqeameesi TeRaalpha chain

vari G R arkd 8 oA B Al oA B AY S0 r EBO SR F@hamma
chaigeneaki¢ regiorodnd dfmambalnwaaable begioreencaxilrlgmwemﬂeed

A fuﬁmeﬁrgcqugﬁ rft?sﬂé'\'sjg? ﬁéar f%eﬁ%??ogfﬁ&g%%%rmlhxragp gnétleepalrs of
varle(bﬂe/re@)onfer@ndmbeemwnchel aadescmleed e‘soughmuaﬂneam\teetlmt ive

A prgﬁﬁg %Hrmént[] Ef @H{Ha&t ﬁ?.ﬂggﬂ{]&h rl1£ gbr%ﬂx c\)j‘r;sru:bj bfe&r? encodlnl%cognate

pairg nf fall-ane]m Qjﬁmem@mmllrwtdbahnsmﬁiﬂqted fcern |homapnmtredeglebulb)classes
arﬂgjzp v e nstant region
Igmpr vF%[S gg%rigga/el % Ilg% W g)ﬁ human sequence and
Anothepprefariegtfeatpre cmféhe pweelmlrm\re@tlolme alfphiyfdr salp-libranogéndediny for
r iton(s) in frame. In this way
SOIUF{% dnﬁ% aeblé‘ n%t%% %%r;rgggor | anpda chain may be added
A fealncd @‘rtheprelsenianvenbnstsethe diveesity of beidl Hibnatigs, vénichdate ¢ompByised of at
[ u b : vi.di ng
Ieasg§,r@g?§)r%otsl1ggo@?e5% E(E‘fc[relo alffBFén'E‘&? afté)ﬁalr‘;’%rétf%%lk.ch
i s an advantage | n anot her errbodl ment of the present
i nvention, the individual segnents of the |inked
nucl eoti de sequences is conprised of a TcR a chain
vari abl e regi on encodi ng sequence
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associated with a R chain variable regi on encodi ng
sequence or a y chain variable region encoding
W@ emsamies associ ated with a b chain vari abl e rBgi/DR2008/050048
encodi ng sequence. 3s Preferably, these |inked
In a?ﬁ%lé?gﬁgédlﬁ{eﬂt bfglﬁg BFe%gntl H\'}e%tigrrl,\e/s%?latl r%r'(i)(%gc%f &%ghgfsn%f.linked
varléﬂh@ragmmrtcpdlng issquEMges er @daisaldé by hatethde comprising the steps

' I- ' in . es are in-frame
desqr B RS e S RS B AP R 5.

PCT/ DK2008/ 050048 constant region encodi ng sequences.
Scréaning and Selectionbodi nent, such a vector is a chineric
Theﬁé%{?ﬁ@rb&%f%ﬁ% 8f Im?(%'pgr]la{%lé’]lgaﬁ%b%_.}éhgg&ﬁé s&?\?&ntcgg %8%%oafrom a
dondrt utiliaingloweref $teonathotisiof theereseohisyentiot sis |em¢caa$© represent a

diveisgtggﬂf Bib?%‘.? %Foﬁtéig% F&P\'gﬁicg%g? M%‘% lrﬂege‘??éptbf% ﬁoé andﬁn'g-to a desired
targr_@to@mumm@ombirtaﬂﬁlqbhta‘geeﬁt Thalieécne; tbe presgntigvention encompasses
enri#ﬁme{rﬁgHg Sebith fXPQTsﬁ:S ﬁ?nﬁ§ éﬁ’&%dmg' al duBL & d%%t%@%tﬁﬁﬁdmg

n e Irst a pr oac cognate palrs
SpeC'rif_ica';t?@lStdefaChed@Qellndmbd!ryculaﬂtatgea sui tabl e vector. Th| s
For llti)Beer;iJ%{) c%’f ecg.gné’tﬁ ﬁggiglegﬂi%’eéén ecg Ft)rgér Iz)tggrk IQ&TFF%@H t3 ?%ﬁééén?th%rdlversny
presgal insheadenqpowitestal.prithomiy @ rrvrmrtrtumheng’enand@nly Ilﬁbebd Akigdle regions.
Thugyagoérf ﬁtbéggﬁ%gw{;%éc@%cgs%gbﬁﬁ tg tl?(el,e%&rg(%@nggﬁgra&t'-é&ciﬁc
bindUQcﬁtfﬁwt@soomﬂbramsorandgé cognate pairyy of pairs of

. f. .

Ina ?;Lﬂ{hl\ggg%ﬁ?%l\ﬁ/%hpl& otﬁé‘ }Bfé%ﬂt]q @e%gyﬁ Wﬁg?naemogbkg 8@2@%@\,{&% ﬁ libfaRPof pairs
of linked watl@blgmg@ gifcodinglegduencgs fatilne_r qoawpriees ereiitli mgub-library by

eleﬁtﬁgj“f%b%% rF{)r Igg)zﬂgéﬁﬁlvhﬂ%?{%g%o%d ?éﬁﬁ]lepé&hthg‘toﬁ"csgfe BfnanB%rotems

WIth\aadesmbtﬂ arged gpecili@icoding selecfivors énl@gs\@ﬁabiaé@glom eincoding
iak| j nce from one
S S S i e
Ina pr@reedr etboditealrof tief presemanvenpen. rtise Waafyradf @g?trsneekﬁlc Tegrate
palr§ Slg}a?gblgr}g@gﬁ Bfc BERces .MS&%:?@&!& 4HA\%JgYés%}6ﬂlveIﬁB The
on enc sequences conprise an p chal n

exprea$lorab$<éor m@gb@& neanerodiianexperpsonoecitas soysast @wregsidn vector, a
fungﬁl@%ﬂpfegﬁbﬁ] v?\gcgﬁérjn Q@)Laﬁt %ﬁ?‘g%ﬂ%ﬁ&gﬁ gSQSﬁ% %Q@%ss.@ﬁ‘ dLQbr @
dep@rstrtgctprathedym ofieel usked ioascmamlng Frefevatly Hﬂ@leemre@glpo tyector is
marfiRSRg ng sequence. An enbodi nent of the present

invention is a sub-library of cognate pairs of |inked
Immuaqalpglbaleassas@gare@eewatbsdmntgb@e‘qu@ﬁ@e@cm efHargatenrksificor
|mmgﬁ§ |6tﬁﬁ%[1§/bP£’dlé‘ geecf&le% Pﬁﬁptas'gﬁéer%'eg e§ﬁc%das§gf§ é}ﬁtweﬂ know in the art

particu y these cognate palrs

and comgpitute éarlaxark@@ WYL g Akl BROI; th_tSPc REmbraneaassalys .9.
| a Vi r ;

e B Bt P! e el e B DRl 88 eRrmed i it
man@hrauuhllwma@pb/per@tgiee presced frag tb@qw@nmomwd/v@nabl% Fegion
enc u%ﬂ@és”A}fé"nb f tﬁeegd Qé’ay@%h %Wgﬂgbﬂné’&h'cémbﬁlatuon with

re on encodi ng ences urther e ment i
or fwgwmguebrlmryerﬁ@neémmumh @mphagadispiay | itigsems disblayolarierel surface
dispglgfs%eﬁsg&eiaplgﬂréuﬂg Gtid & S%p%ﬁﬂw@sﬁ%g&eé&gﬁnﬁglsplay (reviewed in

roughnout t on. pre erre
Fitzerslsd Kné’n@ﬂO&rugﬁhqueE@iw 49, #6&:268 b Bothscagnpiedradrgxpegssion libraries

and %ﬁ?ﬂété RIIBEA, tﬁgg%dg%r?r‘égé\@ﬁ rgffée)sd@%r EGSSL?]H]GCT’[éH {odcRRGHHY, thereby

nmeric | ns se uman
genq;rﬁmgq@gu@b@pryrpfaoalgy,@glones Such screening assays and enrichment
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gAl, 1gA2, IgD, IgE 19Gl, 1g&x, 19gG3, I1gHA, or IgM
Anot her preferred feature of the present invention is
wa@2008ho484y or sub-library encoding for sol ubl BCEDE2008/050048
stabl e cognate pairs of TcRs. A feature of the present
proceggr%golreoélllsé étéﬁ%f 1% ?9 %Iﬂe(/ afge[gnge%ltsl?f do%ﬂéé%isal H%hggbflmked
varldtﬂ)@mglc&(M 105 or 106 d| fferent cognate pair
14 80 SRl AL 4R T RO GEARAT, i e
the Wsetnfariias tgpecafdurattiongzcreeny tb sealkeetcantibady aindatmgrcd!gieerwith
desigegactpgrgéé}ﬁ%ssf %ﬁg@gg&gémgé %a%g/%ﬁ(g{gc%l tlg}{e r‘?otrl‘rﬁh %I p?r%l}f%rration assays,
virus ipactivation assa&si dehdslllmgrasaaysl etor Erajeralgrtmmnnigarahaissays can be
Sel L
o9 828181 BT DRI 5 B BecP s o By i
expretesion ye_zajltbnslotf fherigvestien.of t he net hods of the pr esent
Ina H]a‘rﬁ%?%d b c%@eﬁt)s(c&gr?é &%F‘%'ﬁ ni\%ﬂhé?é et‘th]t% %ect%br e %\L}Ea))rﬁl ry of target-
speclfjoecognate nalradx ngnbmata)rldle@lrs@tﬂvari@iegreg;omermcpdmg seqﬂ%.uces is
o TEL Bk ol Pk B8 TS e SER g poses
could @b lpwttarqangt restcotdd hy ELISA bsstys perfdinest witht $agi- automated or fully
auto?dg?%deg&iﬁ?rﬁfﬁgétg&ri %|estg'b§f8 rglgﬁﬁ)a n%dasgg)?,n%c@%f&éﬁd gr# rgtgotlcally
picked andhgriddeldranty an spprprae edennbram@pm Ewemftagahlaiam\gensnatnyg arrays
el ¢
o B lerk ORI 5 s LB o e
mengane bimte @t sesorpumieylyingtanbigemeesed seynbpaneonshitio carhbe developed
sep%g%ﬁ/:%dq%efd% |otegfifg$:§oél‘§9 ﬁ%tfségrgtefésn'ﬁaérg gllnﬁ né'rﬁ%é%ﬁeésrﬂo%a%s the
desimdtiamehﬁmwwt Rié, pkaés%ﬂw Nat/Bmtqubmol 18.989%9H0d of
Wh%i&?%bﬁﬁdéﬁ%ooﬁf:%%r@é%g%ir c%ﬂ{brr?’at? ﬁdf P&H%‘fea%tlé%{s b@?ﬂng clones has
beemsglatietl b aarappltmpriateée@mplqgg itds podside thlierfmmras] agiﬂltlonal anaIyS|s

by dé\lrﬁpo%(eeq%ﬁéaﬁgmgfhggh@%slm%%g&?ﬂ erf ﬁ%hggﬁél? %Qr?%o(liee r% Jﬁdérﬂigneavy chain
variaidd egidnoamncoéing |Saklajlcearﬁlrabbfsallraygh arDtheaqilamglng WI|| prowde
mfor?r%%r‘??BS& thd %ré@ﬁeﬁﬁwr hds 'ezF?ﬁlﬁwrey @ Eye ?tﬁl{ﬂﬁ%ln

d

matwawewﬁhm ﬂ\ee(aDRcmglomda équCh lan aaln;I?/elfs %llherm;ﬂe bpeselection of clones
whicﬁggﬁrgg%nstfapﬁbé&d%rs}fgfdné%a%r{scf 9§oee§§bo%f&6r%§é§896ﬁ%®?%ﬁA
sequsnpingydli tﬁvealenmtehorrsaytrchmlcad dumgaiheasolﬁioprpe@@ss.n
Whe\ﬁeé:nta zlngala}[lglﬁétre@‘ér%r?%%’in%%eéﬁ&r‘ic%% théte afréj{lll types of mutations to

Ssron vect ression vec a
conmmnaasseeqmge\smtw a/raotatbon @sqmapltrahlg orihe mpst frpeuent type of
mut’%t@lc% réfﬁlﬂqroﬁ'rgérﬁ& h]mwgnﬂ/heljlg[faﬁ\llj ﬁ%ﬁé’ B%{rg%‘r}q&aegt;é%r §§%r\rc§r§imilarities
primge aggeanline sagiueads @ vitieh it Isenot edtaltythicomolagfous . The changes introduced
are %Q(nggéu'b%)tﬁ%rfs' Jt nat gbr? HQ cb@on\éaa{t oﬁQ Ip?rt cﬁlgt\p@sitionh Due to the

encadi ng sequences. ays are wel now i n the
highaiegreaaaf@eqmmelHomowgydzzet\eemmﬂgen@quenms SPom&Dbf BP§H changes
| SA....

maygtlr!]a %ﬁlf{%ﬁ@ﬁ@?ﬁﬁ%@%?ﬁ%ﬁ%@% aco\s%% pﬁ%ﬁ%lgeg%ﬁgiotentlally
affegiénd iormwibgeenicly dfi the variadte mmeby craatmlgl newngpitohes. Such changes

can r@g%i?f/g%%érﬂﬁéd BRO ISR HuLAR TEp AR o GRS AP ol URF bRRlgRal

techniques or the clones can be excluded from the library; ii) Errors created by the Taqg DNA

polymerase are most easily identified in the constant region encoding sequences and can
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encodi ng sequences. Alternatively, the i munoassays

can be perforned in conbination with or follow ng
wemosamrent net hods such as phage di spl ay, ri bBGDDE2008/050048

di spl ay, bacterial surface display, yeast display,

easi@iLHS%SFT(I é(t‘rgde WC{GV\II\A%/SP'T‘%B @({ce@e % gﬁgmyo%a%%\/%oeﬁg present in the

varidbiles tagpn enodding Seqmegﬁfmzre tBey hreoo@atatgeusﬁatjeéwp“r hs siabumally

occdr}i%{ & r%?ra@&ds ﬁ/ﬂ%ﬂaa'i@a Hltrlle egﬂlgiaﬂgﬁ cgrjn t?r‘ﬂﬂé(tlons |n the variable
expt essi on raries can e sub o screen

regidrhemaeding sggnencasi ®q19deslnbimatmneamytambnq)wszl rtqnwstemaheand only

oo 5P isRb R oRgARe bR Appets EPBRId bR R A bes.

In a furthec Embbdiagneorttse preseohbvemlbmrthabuﬂ) litmaey oféarget-speiciiik edd
[ ti
poss)sftg{( ggﬁ.}eﬁn&% %gélggésd pal r{g o?ﬂrg{egr@pm%gglﬁe ] @Jgﬁ%lla(fr?l/arlab %retglon and
heavyt cheimatdriable reglen eseodifg semuieoces drg pragsfefred tma triapmadlian expression
I retin 0
veot§E SEER 3 MnLR, S B2 bo BTN B0 LPHLNACEHOARSMEL ] Fe previous
sectmneemaiting ihet egressioprad Ialfdiléieaguhcracmtsaa}m antllwdryulsf the screening is

perf{g?rﬁe?i gﬁ%h%&ﬁ%ﬁ%@ rllegt%lglll Ighéﬂh aﬂﬁ’oo%ﬁ(se%é%sglgbﬁbrg suc a transfer

mayinmtheglaedddroughput format using supernatants from

oL B A GRS DRI b rom
lympheegrtdootajnincheeligeicten wbieh af errickeat idriTymplyoaytest angpairs of linked
varléloq)e Peg'ieqchl etr{cgdl?lg%Q@é}e@ggé%r?‘sé@ﬁlﬂémgéﬂéeﬂgﬁt%hﬂ( frﬂﬁj be s%gcted for
enco;dmgq@ sibdeit gfpalﬂsmug{qduiarlableewomgeqa,@gags composed of alpha and beta
and/;'F ggp@%tra?lld%egtc?g fs E\%F éﬁc%dg?zr?d\sfr?gppr‘a%ﬁsqn%ige% d%ﬂed%r@et
Specsfmw ganeortiap @dstbrhbfaw bf/cognateareinsexd cembinptoriat paiist Acltgeinespecific
T ceﬁ %&tp%“?s ?ﬁ“é‘d&r Q‘E&H@ 3¥eﬂtlﬂ%&ﬂéﬁ1l¥ ? o‘féﬁﬁ%r%f@c‘i@d cellts using
standmmahedajmyt wh@fs séajring pllltmteésarrgeenéq‘l Id@m@gtltm ¢camge>1&§ (efg.,
Cau&?'l\ﬁ’f—" a/%%efesé gy@g %ﬁ%@%ﬁ‘%ﬂ’%@k LYl &%, 1568 - Clin. Invest
es are sec nmenbrane onto
1043%6:33R67)J hyl erelagiinmy malagaspcmtserdthm‘mm ahle-2velaaise oahy bwere
sonEHSINFnRALE S SRR L) B, oL 0nSe !
target (de W I dt R M, et al. 2000. Nat. Biotechnol.
Hos{ gelloawud ESHI)e.SSWﬂen a sub-1ibrar y of cognate pairs or
The‘kﬁ)grrgﬂbé] HE! ?é eﬁﬁln(/e?‘ntgﬁ cgﬂtbbgt%ﬂsﬁhggh&%o@érggﬁﬁaMr eg&ession
een sel ecte an appropriate nology It 1s
and pmpmreoftp@otp@sfewmedrfrcm tetlinbed nucigia byidisequdrcepRAinterest, in
artl%&lgl“\‘?%fa'b%greg |08%B§tﬁ‘dlrw;§€dlh%% glgﬁr'%darﬁl?r{té %Egei\og.n@lcﬂ vectors are
descsived il thg \@@mﬂ%ﬁl@@élbféﬁeﬁﬁ%ttw and puic fer thnexeresgiemef fagexample
) - . ¢ I
S BRI b RG R, AP BN Ry Bl b Sl B ke Tor
or TeR fragmenisef wisph¢ies ohehoCBR r egi ons. Such an anal ysi s
Ot S Bt 5 PSR HBLER JSRERATEH o
I|brage@‘m¢gloys ofmqgnatgmugﬁtl!lnkgd wamblqe g ernagtilamsgﬁlgences or a single
clonb'% 5@0@%{ E%r B\hlﬁkbé %r"i’éﬂlé)%gfyn%%ﬁém nces, for
ana e reglon encoding seque ces ther'e are
amptiiiﬂaéen taygdfesememnaﬁostr@lls gan be nkosgerfronh bacteris ysastnether fungi,
insetﬁ‘ﬂ%'gg,??arﬁ A @F fn%Fhrﬁailaﬁ%ﬁﬁsoﬁzepé%reés)onTaﬁ%%tm%mﬁgmelIs,

Yy mut at'1 ons resul from cross g, ere a
suchagyehisegs harastedonary (CH@Yerlsc€OSiaegils, aBHK pells, myeloma cells (e.g.,
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30 prinmes a germline sequence to which it is not
totally honol ogous . The changes introduced are
waoredosliys18ubst i tuti ons of naturally occurring cPODDK2@8/050048
one particular position. Due to the high degree of
e
sz’t%h%ﬁgll‘??ioal ﬁfﬁPéﬁ%qug) avgglgrnlerf] Can dsﬁ@ﬁ%@ I%ggcl\‘?\ﬁggﬁleg% cells, HEK
293 naltsupaPEBdIﬁ]arermefetred Such changes coul d potentially
gl [ h le.re

Theﬂtio%ﬁ&ho%hoﬁ NG &5 qﬁt%qg)g%eguchy aaﬁcc‘é@ E%Pedeb ergjsrﬁ er%[Y)
transsfdemﬂtloﬁ|oe®raa$felctmnbseqmlmwnrte prmseesﬂlllaet m@ea’r@mdﬂdrﬂlg calcium

pho%&cf %%E?%ﬁgﬁ: %&P?% Egﬁ;m[er&l;ﬂgélro%ghé&gpgf?g]gr‘?blf@(?ﬁpgst fusion,

protdfaiast Didton, pohlymiectameanartee fios tThe psedugtiordefiThoriackhal fullddngth

ani5ER%) S0h 1ATRER, SRR SRART R O BT kel o

The idoatkeeton of‘IFacpmlmdard@@Iymohaitarmbedles td beorﬂseddarrts@trabs’ros beauite new

orod, pSEI LA R B L B0 PG R0 BUEERS p o
applmataen W@@O%@ﬁaﬂtmé Imjmaf |tlm>'1Bachmbipg)hlnaoleesaihecgehh@tioresm tollection
of cecfls £Lﬁf§§l§?3%§é+f§§§ll’lﬂ%célﬂg‘ltevmee %ﬁ%\?lgg @%%ér%?\?’g B]Ct‘ﬂgite]&nique is
madacﬁcr aswaryrod cognade daiom litys Bovedviee gtst parapplicablaforga¢angbinatorial
I|bra&h%er}%vm{?a¥§ells |F1 trfeﬁ&‘ﬁgét%rﬁ%glwgl ?p%tﬁ g]l g){g‘?‘ [n% aséiligtl'hct
menibey eﬁthecreqomthearﬁ uwblykciobaldirydirg pltownrg@tr esgrepleffnom afhibrary of cognate
i 31 8KBL 1 BENEBSPRITAR] B 600k d it pef gy o
severhlaqognartarpaab b‘éthe@glyolmnelrtumﬂmmgro@rqdb@ oesleiapeid sequences encoding
the {orlgﬂgt%;% r@%ﬁe} Egrgauéee%pﬁ%lrée |§?ﬁ’é gﬁé&lf%@lt{e r?ﬁ‘lte?epoﬁlecbtﬁ efch
indivith &t célbétisiisan hepquﬂaet/feetuse Q’Otheeolieomn otcedlb) simap thiseprevent
scraﬁ@ﬁ@gﬁég ﬁegv gnof IHJh r#a?ﬁhg&c}rés%%ﬁ%hﬁ@é% ﬁ%ﬂgﬂn& g%% bekguse it
genératelsclewtglaharanmrmadizigdeekw tsarieoandthdyr @royeptsf@cﬂneasmall dlfferences in
the \H;rﬂglﬁfrgélon{rgﬁ/tng%{\F@ﬁ?&?@%@ %Ardéén?ﬂ?%ﬁ R/vn?é"ﬁé%ﬁjé 5@ Uﬁbl?éeéi growth
of thbroohecalon oy el @y gt me@enoephum@ ne@sbarﬁ/rfaﬁhe OdeNhiIOJ'h Tosnsure
smg%rglﬂe(‘%?glﬂé Rﬁe at*&égglglglgtxctgﬁi’g% ygﬁ 8@@' dé’%rI]SF? ta{tji?rik(%g ?rﬂognd be used,
thespaar@mmllnebmailyyavalmhrje dg. logitregeresl CHEY Fleric odispniigog s stngle FRT
site.%ppgc?drlﬁ?‘e \%c dJ %em@t?zms \g%[j r%bcl,o%taﬁr?g'C8H%§p§ﬂpﬂg$%:rasflfnegeﬁc{&gaz§ d
mtrodnwidletoktha dengnpusing ﬁhnsFIwrect@rra)lml Fleete tage g@meral other known
reco?‘rﬁ)?r%s]e rgfztatz%e %%Féerte%ghﬂglag\n%’ip I!’h QIB@QIVI]??IB &%@%rﬁb&?fnfe%rase or
phage®€edt arrtegrea@tf@m D@ebw esgd ip cbmblr@eum with gwirf qopesponsiingl
recoﬂfblid"ugéﬁs aﬁ:ﬁqh&e \,\#Fﬁ'ﬁbﬁét ?%&ngrrsisbtgﬂ% Q%Ig? cgl(e)rq%g&gtl}[lat enables the
seleti@npf, sute@aemmmntelgrahts et al. 1998. J. Exp Med. 187

e bt g8 Ml ety hogb et P e end MePhggriman
poly€lonahpodteinlfram sethemsall lme day bembéainesiphseyerat diffetentrtramsfection and
mar g SHEBIEsCCoi on' 25 The 1 braryes of the present

Oneiwaye isttb vine edibrane ot veztes$ arixesdogethergotos singlaicompbstidrofor the
tran%ﬁ&rol% nkg{&stn geglﬂlglgz\:/\ﬁtgc%f%ﬁég m‘?e Qtr c91t sffqe'b%rr] ?glf gﬂﬁdm%th%r\s termed
bulkgeansieciidreer tieasfegiidreinroei. @enemﬂy ahe] vegomansdiasticelr deseginmgeviously

descgf'befi mgm}esthtapg BSQElonaﬁ%h I|t¥§8§p%ro§e & rbiased growth will be obtained
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described in the Vectors and Libraries section, and
provide for the expression of for exanple full-length
waeishedses, Fab fragments, Fv fragnments, scFVPCT/DK2008/050048

menbrane bound or soluble TcRs 30 or TcR fragnents of
oo 5886188 BRI o SR ok BN Blogb TR Ve gongraos bt
initigtiob ofthye recorabisarti-polyclonalrpyotein mamrfaxrterlrtg‘ cognate pairs

flin r q 0 .

Anof?‘uer Wraglﬁg gq O%eé @ﬁ%& Oof%gét Cgaﬂf:lﬂ fpa%ggrr?s g?ﬁ‘t‘éﬁﬁpe%)pﬁoxmately 5to
50 mﬁht\naitwmwectorsgnfm Iéxmd] agomeqsummézr trahsfectom Prdferaatyl affraction of
the I@)rr]%%r P%fﬂ%g 36 ltooﬁlo HR/?(}UPF\%C Sts C%:h c%m@la?“?grpls tﬁgmr?nsf?cted into
an agjeldt of haost catbarffhla raethcdalsl termd%tseneabprkdwstmtuqzmﬁmewmber of

iR e Bl Ppen EURhe Tz OV A BT ANAIRRFE nEFRLYor i

vectt® ik @081 Taxdtib8 4if (PETIbRKR &@&/X@lﬁﬁmnsiﬁp@/sc 06 istisgt Ng@te pairs,

whicglsé?'?_legﬁ |r&té :ﬂjr%t%ﬁ %ﬁhtaggnsd %63? Fﬁr%t %@%@n%oﬁ@ésﬁioﬁ u§ Qliquots of

hostmeds eouldheed heebé transielcied wdh adrbrarxecd:ropssmlcrmt avnkiitgtingz isginct

ool BTN ER s o LR e o EOBREA O Qe

integration. iPneferatyn theahstioclatiqsofsfaos pélected peparateiyt pivever, they can also

r r t 0 .

be pﬁhﬁ% %3%5%&&%?1 Tﬁr% &6 ci%l cea%utgel %hﬁl)}zegfg‘arﬁﬁr&r %Ig %Ii%g/ﬁrsgﬁgnd only

thosehmthlauﬁtglen’ﬂ'uleerprtpwmdiel useddd gemaratel opelycldnal bedreeypbdir library stock.
¥ . . t

To B LS b OBF Yy ol GEOREL o oSN e i beore

gen@retir}g:ﬂherﬁraeleziagtstdabdrrwctaielbaftarsﬂady have eepaeinened fremdhe stock or

afteraéjéﬁ a@?ﬁl’?raﬁgﬁ ﬁd%{ﬁgt?dmtk rt%%[ig)ﬁg 'tsh%%ﬁ] uots. of cgé.'are kept

sepa{ptel thrcoagh@m deuztD@ﬂ/aﬁellleomlydlwndbplroeém compssmcmh aesangyled by

coméiﬁl@i}ﬁ? Erodngts%(? QS&?&H %Bt r%fthe‘rfl tH:al(?ll th{? gﬁdeL%rfEr%foJe 1§ E{el‘loﬁe productlon

A thide wey i ipaihigh tbfoughaqttm;eihm tqluﬂllq:fshomelk dretraasfected aeyarefely using
the ﬁ&%%IS/teB{;yrg ?mshtltugrbi’gﬂyngrg rof %@tat gzaér%p?ﬁ F | %%rm%d
individhJal EamsfentloofThfeihtiisidaalé/ teamsédotasl fufst eslisraes sreif@aaly selected for site
spedchleDfipn SERAEIen? T MR GEP R JafHs ALKECNEn b thay be
analgzad with tespest de prolieratios vine arvatretehably, ditsei vdthadimitar grewth rates are
uso EPUREE p Do QAL SR Afar 0ol She YRR co P PIRG! Gan be
mlxegttpwbgamqtmer[te@ﬂ;e@p@mjomqy celt re afoeatenerading $heasteck, immediately after

theyI Hyilé %gtl—)‘r‘f Ft—grlé\)’éﬁcfro?n t?l'e\';é%d:u aig‘t] éf% ?%‘ﬁf}ﬁfplréﬂfe%ﬁo% élrr&i e‘c!%?tatl{)n time.
Thusfematcmcb nuAy lingnate bhy possine ofsidtial $esjuestanbias tihmrsg tparslention,
. ' t
nte FEAETI eciby. ARmpARHY AL B3hy FIRIE-EHR BIR mied
befordraglection IS/D%ﬁlebﬂythISdIGthaiddi cornfrad nfesewwetlmblas gue éptransfection.
f I eqi
A sha ﬁéd ﬁaggllr F%nglgaﬁgjt?gﬁ @ﬁaﬂegles %}Efﬁng?rn tﬁ? aBO\h id trﬁdg%,l ge
|nd|\a:maun¢grm§epla|§rquﬂ|tutlrtg‘the hecostlinant polgelondl peatbinsaowerproduced in
t
one, Jrils%d?@{ed%nﬂ{er H @reggtggsgﬁﬁééén{yg{ ?rgcteqé ﬁ%us%#]é)& Wfﬁ@q ?ne
chodsendo wamdwaf@rthgf C@t@etlwrn@fe@tlathabnorﬁtlttlée$me whlycloralusauifacturing cell
these are commercially available e.g. Invitrogen's CHO
Flp-1n cells containing a single FRT 25 site.
One/gopragimend oé theerresand inventianhissa pepulation i hogieelis epraprising a cognate
libra 5#3%%9% Bgl rﬁgg ?,ré Sf\?arrllg B'r IOll1 g c%‘ijrg;csee(a bRL T he
enone usl P p reco nase. ere are several
ot her knomn

line.
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reconbi nases e.g. Cre, beta-reconbinase, Gn, Pin,
PinB, PinD, RRS, |anbda integrase, or phage OC31
WO pio8go4dse t hat can be used in conbinati on w tRCT/DERE0S/050048
corresponding reconbination sites. Further,
r tor e
o SRR EEP KSR BPaRaTh Ay BaBl LDy TR El rom
popUThingw isniated singlefcelis ptlmsytutlog]a/lmpm:xyléaattlwzmm@ecmmltlplbx Ré PCR
ampﬁpc%tlgﬁ?ollgwggﬁg a@eoJ glatr C&W’Bé&%lhat.o‘%o er% r?]gﬁiblex overlap-
tern Tromsuc dePf 11 fle - ¢an bt ai hed by
extes sioe RIFPARftédmelopy Df thegireseni omerdiod, torfek dieacdgmatengpirs.

Anotﬁaigﬁsgé ﬁ%ph&?ﬁe ﬁ@éentj ﬁven?PHSig a%p%blg (SEH' of h%]tst é/e"arl§tc8ﬁ1§gsmg a
compmatmiﬁblttx_rar@mr _elﬁb bbraysaf Ilolesbd pdilisrod vamettﬂe aegmnrfgicedlng sequences.
A pdtprﬂtaaﬁgé gt I'gc?osg ﬁglkﬁaectcgrgian&qgltme %r-ggérﬁ ﬁ(%thﬁgrg &/el? erﬁ eqr%%gs fah elfse
popuwiatinoof cattsicdrespordihg todes diyersiy eV thedibtayy theesds hb‘&dbwnl I

tran%?r?)‘r\tl;éqitr r{%?e%ct%i grtﬁ%f%% IIy %gé%n‘zcg%m%@n%ff c&@%nﬁ}sceo%stitutes
one P =DiKRAI08f 106 @0 U@ libtguy nf taqgnatﬁ!ma'irat andsed individoal m@mber of the

or 5580 3 ks B sROLYERSOS, 5l st prorre
10%jp of tyleIt@iahwnpbantoéunmvmaumambalra exgressed frbmrthevagpulationtad host cells.
Ina gge‘%?r‘geclnérﬂg@dg%eﬁ{) o){\frﬁeaé)r%ﬁgntgmen io gﬁé’ %%J @ (ﬁ@ﬁ\o/sétcctel(ljsf is
manghaltanesell$.brary in a conposition, for transf ection.

A po?@%{tigﬁ ggﬂulys't 89”3 éé?atgeits' vec(frc} rthsesa@/% clahl?) EU:LMZ %B?He%%r%%smn of a
recombémrest pelyadnal Ibtr@mganoain ginoe w@fwmatcellseglf tr@ poplulagion constitute

ion. The nunber of

vanafﬁ‘?é pe%’ots C:Ogﬁ %L?e%gb H’ #%(%E@v% § ‘the size of the
Onelanmqajrryeram:ﬂtftememnmwenmn |srajre¢omlbanlant padyriaas prioteire expgressed

f ' 0 0
fromdal( éﬁdrllég{&ncoghﬂgtggllé g&ﬁ@{s\{n%ﬁ ?&adari‘e’?/le?ofs {fﬁbb bgtd% s]e &gnate pairs
of lirfked variane regiont mqq»dm]g seQuetices.i widre netr:rbehlsrams abtainable by the

I e
metﬁ:ocy‘r%)fﬁlzé;1 é gg?t @/e‘% Jerg ulg/bﬁ: @{, a rgci}gﬁn%%@%to!yglﬁ\q%@ngt[ n}c?fqhé gresent
inveatiadi is comptised ofaat tdash2,d, 10720, 60i HIAPOV,i 167 a0y or Teeproteins
t are selected for site-specific

Comﬁbéewgﬁeg%m%ggﬁ%t&ﬁg{ﬁsy the distinct aliquots are
A prgfelred eethogigpant at b ypreddotipventiont ik eyrecembiabsigpolysnpbol ed

mm oS B EES i ot AP RSP o B ARPENE Sl cpugotors
encatiingedigérsg cogridte pairsefdwarpclygim garibée @gpolandllightathain varlable region
J l'ibrary stock. is To obtain the desired
enc por%c?%qgjngﬁi cell line for manufacturing, the aliquots
Anothenpieterradartbdsihentof thpapresartt invgntidre i a rspimbipast palyglonal TcR
' ' | X
expiefEEhEh € oL b of ARY oI EEmBAGRY RTLITUER AT Bh Mg diverse
cogrtaitereairscpftTc&mprh%/g;haumearabieq@g[og liokectwith betarchaikeyptiable region
r | .
e kBl ok BURETOR PR Ehorf Dar e ol R KR BRka chain
variqiﬁ@tﬁgdnnser@bdieaehqw&ncq&ot r at her _than the aliquots of
Ano&% Eﬁ]bﬁ&f‘r}%ﬁ fﬁﬁ@ﬁ%‘é‘ahtﬂﬁv rﬁlg e%m():%ﬁal‘f\@%tragbf‘f?g%@%i@& on c(i)fa
monselpaalew@tbm lnspalr@culatriaeﬂomlqnadammodyecomp&sedmﬁgtqoguatemglr ofa
. the | r
iahtichEiny e Yecon GREE: SPRIRE ol SefBRIPS ek ErRtte,
comhtissad of el ¢ognanee>aproéfaeramawaseblemga@h Wit a@letaevar@pedeglpn or a delta
i ntegration separately. The individual cell clones
gener ated upon selection may be analyzed with respect
to proliferation time and preferably, those with
simlar growh rates are 41
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25 used to generate a polyclonal cognate pair library
stock. The individual cell clones can be mxed to
wo@bioaiiwishe desired polyclonal cell |ine beforBCT/DK2008/050048
generating the stock, imediately after they have
; tr..e
varl%ﬁeg Pag? Z}\Xé #h y ﬁg gc{;g& &?agé gr?] l?:;rel%Fab‘Af\} %L%h aarg8ﬂc?cgc§ancahproductlon cell
line slnotriamabredamy cgldeei bl e resi dual sequence bias during

suchpfiHeEEhD Bty R O P RERBHa s folowing pieps to e

metlaroeofrinkied a?,ﬂh rpigy of IGiOFBGirEIgUOL(HﬂUdEOﬂ]ée Bequendes offinteresit B) inserting
e .0l i .
said AR R el el BN i Entba ) BEadnd P REREUNR nostcet
cultizatinbisaechashceliseindbosanditions haitabéd flor expressiordiaud duabtaining the
: L . eConbi
protfREAThE BEbe6 TOREE Ut BAinb dfed REANR Aaltbo b Srlh Bl tne voctor
introdﬂcetﬂ iotodhe hostscell Eheodms|ay inldivitlexl engmate pair bevaiahpaegion encoding
seq gg one chooses to generate the collection of cells
at ‘constitutes the polyclonal manufacturing cell 35
line. One enbodi nent of the present invention, is a
: j cell's conprising a cognate [library
Appﬁ?%ﬁﬁ)ﬂ@?gﬁlﬁg}ﬁhl i nked pairs of variable region
Oneef grsdinajgr ggd[g@’mr@g)f theopregem 08htiouis 82 linkage of cognate pairs of
0}
variaBie (Ko 30 86 orcBls fesb UE A RFRGIb TR oay apd ight chain
varighieragipn qmpdlhatsewermes psm%tal@dja ghage@ ahelin @ gamma and delta chain

|
var 8 BB SRR 033 ARt RO i Gepergion o
librages @fefmnbﬁemrsdn agditiph &0 helgenpladian of/eadnats-paiidibeaiisisothe multiplex
RT-&%@?@@V\I@E?&WHI@@’ b)PIT atj ﬁoﬁfe%éﬁ%ggm ngﬂhé ﬂﬂrlt{pﬁ]ég( cL\/eﬂgp extenS|on
RT-PﬁRé?nhnmes pétha ppesent myeriiendgnaiess utilized irsth@@ﬁpwaétpmgf a
comﬁg’lg@rlgm %r’ie@l of chitleRE YiuRY: nﬁMH HubhnfibQdied | by b@r@hr%g” tRe
of vari abl e regi on enco sequences. atron
techgiqup@sta MUIaéloa@E@ﬁrmﬂﬁ@jlytd@/qrmcqﬂrSe@édrhysaTEerﬁm Blgeh a pppylation of
C r
cells® Bp&ﬁrgﬁlgﬂ\lsp\)/@}‘lgéli l"rgﬁlgs%ch %g)%ﬁ%hl%pgrfgf c%é];q% 'If:Héal Iﬁ) %évﬁﬁ)olgg%lle{égor single
clone$ ﬁﬁ@mleméwetseah@rléef@dltw the expresisionadh pglyclenaler cwinpoclohal
t
prot% ﬂg n% @HE@{ @?c% e ent ﬁY tg@gﬂe's r#ﬁ;@%eg%@?@gg ;rlorrnsthe libraries
of thgrdesent Innelntmndual menber of t he I i brary of cognate
j I % ..

e b cE B B 5y R PP SR BLE B T i o
well rppie rRecorpingsts @1@”©¢|@Fﬁ| BRe pplyplanalantbodis graerateeépy e present

It .
el PSS RTARALIRAL R0 R EREN alr R b7 Bysng
techp@nglleat Inpartistlan@sphasmpeeptigal agarpesitibe domprisitga abyolenaan

recoprﬁ) Aok |n‘1rﬁﬁr¢%d&5' lih BE aBRNiRGehRRt, %mﬁlng?g\ﬁtg |eré§fe]cfr]es of

pol ycl ona ing protein, since in
phamntasepiinally acseptabioexainienit ean keaprioditeas! tryergeam  tiepprieagnt invention.
Moré F&Jf'@r%eéregﬁaﬁﬁécfe%ﬁ@%orﬂ 4&ti o°rist Pc{#aﬁ%%mpfnant
€ presen I nvent1 on a reco |nant po yclona

Immpn@ql@bwn@mr@ry@d of ﬁ@gimteap@@mjlvatlabiﬁ regfiorneipodipgiseguences. Such
pharnBRLticH anéoséiﬂéglg%mfoly&m’(eﬁ?é&rﬁbl ?mhnrgod%t)(ﬁﬁ§§a be used as

cognat e nked vari abl e region enco
medigageaisc d5¢ pelyelpealgeedinkinant fnappoglebubipohi ”@0@9?'0(1 ﬁén be
sped®i B n‘g r%factWé%ngn%Fg BFed'eféYt‘?lmeU%efag—é( Er&él b th@ composition can thus
reconbi nant onal protein o e present
be Uﬁﬁ@@ﬁﬁh%ﬁﬁeat@e@bﬁﬁﬁilgéhprbw Rievendign of leefﬁeSEQCh apcamgr, infections,

inflatifthtord asdD4ier P 2astimd 98 BiheF RisPRatory diseases, autoimmune
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conposed of different cognate pairs. A preferred
enbodi nent of the present invention, is a reconbi nant
weoligabasal 25 inmunogl obulin expressed from aPCT/DK2008/050048
popul ati on of host cells conprising a library of
dlse¥§e‘:st unoqgégé?'n@fug&troﬂgs i ﬁ\%%%hl%r QE% o&isga%%g% ﬁ%adentral
varrtabl' e Tegron an I 'gh aln variablé region
nerveng eyktery, mebelivcasl endootireedisgases gransdlae hiegediios rir uofiesired
\Y, , | onal TcR
preg%gﬁ?@ise hr}égr]nsggﬁp%%glhgh%n @ dﬁ%ggﬁ;cta(@ﬁ%ll Broé :érprl sing a
Ilbrary of vectors encodi ng diverse 30 cognate pairs
of TcR al pha chain variable region linked with beta
chai n vari abl e regi on encodi ng sequences and/or TcR
xagwiem chain variable region linked with delta chain
ExaM?ki.ble regi on encodi ng sequences. Anot her enbodi nent
the present invention is a host cell suitable for
production of a nonoclonal protein. In particular a

e R O T

Freundtsi aafivent. e@memer@rbo@smmwcdayrﬂal withcH® g mplin E@dnd)fs ircomplete

. cognat e r of ha vari a eta
acio G Rl Pl S0y, Berce wa'e Rapsieg UG T T e
incofpTetdKa 004t OﬁQ@élaaysvaﬁfdrum |astRBE0 thewhich vaerd éém‘mced and the

vari abl e regi on. Preferapl %quch a _nonocl on

splegp sGE CLbaNLEaNsTerTed R 3 tbs Gentanig ;0; rﬂ'&?@"é\@l 1|64p 0% FCS at 4

°C. ﬁh&Ctl'bsae RRB aGhseRALd i 7 QY calrstrbaiar @@d&‘rnhg 1363@0 347@4 iy 10 cm
thefolovvlnﬁtjstestothe 0

d'ShpYVJPé'%? PIFRA Ay PRIONS SH@EP%WFT%@E‘%%&?Qﬁ'&rlé’gg'bfh filter. The

filteri iseirR8 1@)mI|RT&\#IT164091@%msjsdlutmﬁeqihélﬂlfdrwaéééﬁlbded and the dish
sal vect or

) nc i nt or: i ntroducin

filed ilp 0 e Heiieas IO F. rells here e artaarts Shimigdbe and

centuﬂ@erat go@sélgtdt Qr§°c$fart5&mh@te§ %el%Wr@?@b@Jbenééﬂjmcb 10 ml 4 °C RPMI
rotein product expressed from

164Q/é/é1t°/e Fqsrﬁlé’rft”éf?di tHEQYII8 21 39 B Sy ringes flter tﬁ’re@’fO@r%*r'ysont &0603).

Celly %Fé’ﬁelle’[e‘@lta{n@lqg%ﬁgpédﬂibe it heshesh, DO t@BEtQﬁ'leaScéﬂrUensﬂy at
i_ndi vi du nat e pair of variable region encoding
2X1%é%fl§é’=l%‘é§"e’f‘ ipA$N; cati ons of the Invention One of the
maj or applications of the present invention is the
I i nkage of cognate pairs of variable region encodi ng .
Frozeg ik WéB sPleBapydRs 'QISF&@'q FRIRYSRE TSI fram ﬁéﬁ’%"ym&ﬁdmmugﬁﬁ with

Teta‘ﬁh@'td?(mdv #elphfel 808P 8RE ﬁghé?grréc?fbufmﬁ%bé’ (Nltﬂf%% SHiPRsent. 10

and beta chain or ganma and delta chain variab
ml iqeeggilbRPECBtori-S wgs rpesise byd%d 19i tgﬁittbﬁrvﬁulgﬁwtmgré’tfﬂ&b@lne wash

in 1Q & Fégg REE A |1> é’% £Ss Wal'ed J?c?ﬁefB @t%ﬂﬂghfe & tiough 50 um

ti oﬁtot eneratlono
Filcdn (Beatondlickindoa qamncb Bﬁﬂ)ﬁé)a) Tells PERe f)ellelte:d/\mw lepuspenkadm 1 ml PBS,

2 % B¢ (s (}f%t\)o 1&lank %88@ g@g {ngl Mtﬂ%utﬂ&’r'aﬁ]{t Fé[% FITG diluted 1:100

overl ap- ex ues of
(BDmameﬁ&iﬂOha;d mil cbil 38 E’Edﬂlluhadﬂh@ @@mtam%a?‘on) |n 1 ml PBS, 2 %

FCS%'W@%S%EQ%LA%% ﬁﬁ%bﬁ% ﬁsg@? {lﬁ%dq Y gﬁ‘&‘éﬁ‘t?i(hﬂéﬂrﬁ‘?c (BD cat no

ant’| ormn que on
553 dilaed dr200f Cgltsn&dzrecraiulbytedm&éﬁ@eforcm mén, mdm tarkyfSinalyscells were

washEETRUE DR A G- oRDOREL) Gyl By HEEE i cr
serusybdust befard mtlng)rPl slanghéded atl ey ahd calisomerecbrtedi@san event count
of a%ﬁ@@iﬁ o%?p Illsllsl,etc gtIIIIQhS or %(&ﬁ e?a?rlur?gns aorfe dpaplc%z% i? Elgure

Fig 3A: Pl positive (dead) cells were excluded in the bottom left panel (P1). Then plasma
cells were gated as CD43 high, CD138 high in bottom right panel (P2). Finally, doublets

43



10

15

20

25

proteins. Especially nonocl onal or polyclonal
anti bodi es may be obtained fromthe libraries

w@em@santis4 nventi on. The use of
treatnment, and prophyl axis

anti bodies in diagnostics
tJ tggﬂég{%ﬁg%ﬁ%rf%ellgggeitive for all three

Weré 8TCIL?C%OnaHe é‘§€ ener res

gatetsrvwee@sormafd inid EELIBE(D@' [tldrtes saroeding (il iabtl.ons as anti body
products generated by existing technologies. In
particul ar, a pharmaceutical conposition conprising a
ELISFDV.cl onal reconbi nant i nmunogl obulin as active
i ngredi ent, conbined with at | east one
pharmaceutically acceptabl e exci pient, can be produced
Nitrdwe!luteserbotmimeadi#6 welesletes (HAaies, dfillip@e, Redferdy V&) evere dre-wet with
I cal : r
F>Bs"3‘g[e %gﬁr@éﬂ@g@@ﬁ&{mﬁﬁ?j #ggﬁggg.ﬁptﬁbg@a %Yﬂel 0B é}i g&g?%\ té‘faln%g xoid (TT) or
shegraantsmofine/@fa @btkson dgimoino aeaseahcng:ad; 8qH¢n08es- 068)J|0tPBS The same
S f I (Y2 oYM oF-]
vo|u91%ﬁo{jn'ﬁ%§ewog o%é ;?r%n%rﬁgﬁ;ﬁ%bdg‘itt@e n% Ttﬁ’e %Fe v%kai _?ETrg.ebtﬁb By after,
wellpokrecivasied three dintsisrimRBS hﬂhm@glngbllquad @/ﬁth 20e pl RPMI + 2 % skim
. CONMOsi tj o i C fo o 18 ct|v aLp a o
ik SBEREE iR a6 o o e BB Pt Yo GRS PEoR G2 100%
humtdwmrasefbfe atﬁmd)nfcﬁbendmom pe@tlﬁﬁﬂtom;ﬂeremm?mereraddéd to TT-, anti-
rev is es su as cancer, infectjon
196 Phtp el g DlakedSaREwels Michin SARG caIes Beh@Rd as contol. The
platé Wé@Ho@b@Ed’ardin&@@aﬁ@s(C’a? agt 5’%%991 062, N@m&ﬂfbﬁﬂ&é&ﬁéﬂer the plate
PCT/ DK2008/ 050048 di seases, | mmno!a%sq
was yspegh eikitigies to eapeNMedia sells: ax indpufter RBS+0f) 1o Jwegn2handh@x in

PBSC Sﬂbééqluenmﬁ'tﬁé‘l”élls&tye?rb%ﬂhed"ﬁh@béﬁmdba c%‘t‘gﬁ’ﬁlfﬁoﬂ@e lgG (Caltag
ases, transplant ' 8] ection, or un

M3089@gqt'&ﬁ?@y1 3499 ia RRMAia? %<t Mk P&"\Hehﬁﬁou'é'v%l'c}rﬁé‘ﬁ Prs incubation

37 *8NiveRy wer‘érwa%hﬁﬁthreétuﬁéﬂmﬂ’%m Ex%rmb@n 20 tdiBlvBd By Hre€times with
wer e i nmuni sed subcutaneously with 50 g Tetanus™ t oxoid

only PPS. SPRISCURrBITaaTEIeve apaR it 198 I HROORTE SRR pRISiEa of

0. 01@% Y, 2kl 08 trityRCorB-dnhinb - (Ethgblélﬁaﬁolé RC® Ml BbRim h&tate, pH 5.1.
uvant. After additional s, the mce were

The B@%&f’%‘(f'%”@%t Bgs glopped Ry paghing t?beﬁﬁ?lr 8t B@jnuvant .
Three days after the | ast boost, the mce were
sacrificed and t spl een taken out and transferre

Judging HtetraﬁétSd%Fﬁbéﬁ huFH@Sf@@C?HS (B RPRP hm@qm@westea% i Figure
3A) Qpec_ﬁ‘mort T8 §#é9pr@§§ntbf avprbRmarg 2 9, thyed%nf"rcﬁiémﬂétph%tﬁ’éedlasts
Cor ni ng, 136350-3479) in a 10 cm dish. Wth the back
(PB (§22é) angly HEH PBP'HYFgé?ate PAdn Eigresei®) 3 PEESRALA PRPEYIMately 4 %o.
ThistilUs@H@&R tﬁ@%ﬁérlbﬁtgsof thEeC it PBIif E@Bu&%‘h drisps@it diflibBlies after TT
RPM 1640, 10% FCS sol uti on. e filter was renoved
ImmyAgatide dish filled with 20 ni cold RPM 1640, 10%
FCS. Cells were transferred to 50 m tube and
centrifuge at 300 x g at 2-8 C for 5 mnutes. Cells
Tablgst ¢ re-suspended in 5-10 M 4 C RPM 1640 w 1 % FCS

and fiiTtered yhrough a Whrﬁﬂbﬁ&ﬁé#?ﬂ@(ﬂddtb&*oﬂdé@@don
Di ckilnson, 340603). Cqlls were pelleted and

of the
reconbi nant nNONPCT/DRA0S/050048
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n FCS; 10

oel®Bs0 t o obtain a cell

densi
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spl en
i mmur
and f

CoatPEEs!
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B ampout
single d
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55 (1,000)
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m ice-cold RPM, 10 % FCS was drop-w se added to the
tube while swirling. After one wash 25 in 10 mM FACS

woB®g/16t18d PBS, 2 % FCS was added before filtePCTpKRIv8/050048
cells through 50 m Fi I con (Becton Di cki nson cat no

34060 \/CI I ] I T IJCI ||u ||u J. i"d
PBS, TdZG% FCS (F%gnal ch@n@?OQ S%nggﬁ t(F(H a| ne(
with either anti CD43 FITC diluted 1:100 (BD cat no
553270) and anti CD138 PE diluted 1:40 (BD cat no
553714) in 1 m PBS, 2 % FCS or with anti B220 APC
Exafmpl2 2at no 553092) diluted 1:40 and anti MHCII FITC
(BD cat no 30 553547) diluted 1:200. Cells were
i ncubated at 4 C for 20 min in the dark. Finally,

A frazeh lvial meﬂaendﬁ@l&th%tetlmefm& sésichibet] inlexBiBBle 2 % FCS and
added to, 15 ni 0/F foetal calf er. -
FouffiGptih @ubEs Ferry oAy At e aba 2GRy o5 re figPlEh jnfoure 4.
Firstye Pé pssitivieedt dead aallsah/aetexcludm in thé bafbgm |EORNet (FA0.0RR is CD138

inter%]ee'éilm?éscg&q:hﬁéﬁ '3%9 Fg{[?%g?ftqh@@ﬁ%@ %&gh%g%&&i@t, 8445 Neg. P5 s

CD168¢rhteudrmij|ate Ch43 oot 110,900 eéits gasitiek fc(rFFl1) ande?Emh gb ltteesfioar gates were

wer e ted .as ighin bott om
sorcPgfifteatEre oo R et hB M ees Si3P R 2008/ 104164
PCT/ DK2008/ 050048 were excluded in the SSC— H, SSC- W

Fradpt 22,1, et MANEle i danelihio Ryl tnelingld on gy The

tubes avera bérariflge EbhGFSTsperbleiiin Dolbetdad mseifibd EbgleBdN&Hum containing

2 Ufista RtiBTor RRaBh b Rhodticat sBoNEs 1SR a Rp Mot & 250 colisi

10 pbpérrtgbe:amlﬁdzamathS(l"m pl 25pg/m tetanus toxoid (TT)

eep. ant rine | Jackson, L.nmmuno Resear ¢
Amlse ST AbligHS s bRt BT Gt B 2B Ble 4 sets of
sortevhlymfsayteatd comparteehe ootitent of Wpblkappalirdibpt a RN S hiedsiatic
. atI 4 ﬁ]h The da%e/ after, io wells were washed three
Pringlplgs oTNG "ol ?'Sr e bei ng bl ocked with 200 pl RPM + 2
0 Fiests peiforincd@noRT redadon @héredieady &nd Mide chhiataée pavded by specific
noved .tq the incubator (37 C, 5 % C02, 100% hum dity)
1 ﬁorb%?fﬁf%g'afaaf"f‘?@n of cells. 100 | cells in conplete
RPEecoRiEisdaeeadda Hffﬁitl,ple@(ﬁbactlohg@n@&m ead el Eegﬁm‘brlmers

blockedolvlc/] Ils, l\/bdlumWIt ceI‘SV\@smclu
as CBY%PQ& "r‘%@e regiIofSANFLI UG 81‘" SFoRIemnlAy Yerheags facilitating
C, tre frkdtidn cEQ08kdpUWENdE LY primEReardaycatdd iglthe Edrstdit Bddion of heavy

hed six tinmes to renove the cells, 3x in
buﬁ%?gmﬁﬁ%%o 01 % Tween20 and 3x in PBS.
Subs&qy patdrihedtd s feSctitlRl £n orfiRBorgjGgHte@eHethdgAatising JH
anti-nopuse 1gG (Caltag M30007) diluted 1:3000 in RPM
+ 998 KiPMH T k powder (100p|/vve||) After 2 hrs
é NGHERhAIQBactBAh p%du‘é’?&drfms‘@%f&/l—‘l‘@ﬁ@@ﬂ Johfugﬁteﬁ'%ﬁ"d td6’ end and
PBS+0. 01 % tween 20 followed by three times with only
PBSONMEGHIGWilie? &”‘i%e?h%*&b@ob%ﬁmoﬁmét% PR nogeni ¢
substrate consisting of 20 0.015% H202 and 0.3 ng/ m
of 3-am no-9-ethyl carbazole in O 1 M sodium acet at e,

Forghe epmbinedriultiplexdt T-BeRaragioprrasissd hepied Pweﬁﬁas@ﬁv"ﬁg” table 2
and Mﬁptbytr%ﬂh@@ﬁﬁjen@ﬁe@e&RW%%&Q%%QaI‘%ﬁMﬁB%é Mhanufacturers

I [ 1 Gat e
instrpetigng. I]':tpé@n gesllgaggrg gﬁiﬁ(dfqndcq dfgsupperac}egi qﬂde%e@mfu%d In each dilution
sene%ﬂ%@%éé@iﬂieﬁ' a?e W&f&@toﬁ‘boswmof B2 Pl ®srw. bbﬁ@b%eus Total

5 (PB; B22 ositive, Gate P4 in Figure 3B)
reaCHPréV‘HP@% M’ler%l?o Hb EW@&H%F&’(‘@'I“?”%W%?

=

e 55°C, 30 min.
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This illustrates the superiority of the PCto PBin
production of specific antibodies after TT
WO pomsno4ast i on. Table 1 Nunber of spots (nunberP@f/DK2008/050048
sorted cells) Coat: PBS PC O (1,001) ND ND PB 0O
1 > 0. (1500) O (150) Coat: TT PC 22 (1,002) 2
"zéag&%(ea) PB 54 (13,257) 0 (1500) O (150) Coat: a-
PC 55 (1,000) 6 (250) 1 (50) 44 WO 2008/104184

P(ié %%08/0 0048 | 19gG PB 48 (5000) 8 (1500) 0 (150)
flrp § Alfrozen vial of splenocytes was stained

asedes@uideed | Bsexyawepl e 1. Four different phenotypes
were four - way sorted. The sorting gates are depicted
Tn’PiQm®M. " Firstly, Pl positive or dead cells were
excluded in the bottomleft panel (P1). P2 is CD138
i nternmedi ate, CD43 high. P3 is CD138 high, CD43 high.
P4 72<L.38188- hi gh, Cd43 neg. P5 is CD138 internediate,
CD43 l ow. 10,000 cells positive for P1 and each of the
our gates were 10 sorted into test tubes and froze
Thefnsﬁeev%awa'ﬂ "SR PBYORATwItNSPmSERS Primese shysinpable 5313'”@4: astStart

polyatééasBQtheq ahuls&paeatrsygéntg égstta-:@ a@@&hm %‘th%' MbMBacturers
t ubes were cen

'”StrP@QH‘§pEHb@dh¢ ﬁTtﬁﬁ%éﬁ‘?@BO% prr?SHPthQ?dJSEQ@Gé@St%EﬁaGH?” in a total
voluRfRrsfaonil. %acﬁor%&tdltBN@W%ré nhi bi tor (RNasin, Pronpga
cat. no. 1) to a concentration of 250 cells/pl,
1s 10 pl per tube and frozen at -80C. A nouse Synpl ex
amgkid ipald.on was perfornmed on a dilution series of
each of the 4lsets of sorted |ynfocytes to conpare
'théocfé)rﬁoe&w of 3bgeclkappa anti body mRNA. The basic
,or|7?e$ es.0f the reactions are: First is perforned
'reacti on where heavy and |ight chain are primed
by specific 20 constant region priners Secondly is
perﬁ% rq%dmﬂ mul ti pl ex reaction using VH and VK 5'
region prinmers covering all variable regions and
eqw pped wi th conpl enentary overhangs facilitating
fr f [ cat ed
10u gleee[]e flggfnrjg gunoﬁ prgyuecglﬁvggpﬁ)%&da%alﬁed gﬁ ﬁg)é]?ggrﬁ hgl
Last is perfornmed a nested reaction anplifying onIy
r
FrorﬁtmaI r‘é@@eg@péf gxﬁtggééﬁ Ct '(t:tg%tgﬁs @Q% %ﬁ: gurg'?)@ktsls c-gg?that we can
link bemnjy wgdtlight dairevediable régiorsditanells from R8 clowd tovapproaimately 0.1 cell,

and IfHoHtkIS‘é frorwe%psoj.fgeléhﬂ% gthgregaﬁgg\';vgkg Ig?g gljﬁé{ier?t%thqptkage only being
possible from approximately 32 cells and more. In conclusion the CD43 high CD138 high
(P3) is most useful for Symplex™ at single cell level, while the CD43high CD138
intermediate could be used but is less efficient.

Table 2: Mouse Symplex primer set used for the combined RT and multiplex reaction

. Conc
Primer Sequence
(nM) Seq. no.

mHCrev1 0.2 GACSGATGGGCCCTTGGTGG 1
mKappar 0.2 GCTGTAGGTGCTGTCTTTGC 2
mVH set

mVH A 0.04 TATTCCCATGGCGCGCCSAGGTCCARCTGCARCAGYC 3
mVH B 0.04 TATTCCCATGGCGCGCCGARGTGMAGCTKGTKGAGTC 4

mVH C 0.04 TATTCCCATGGCGCGCCSAGGTGCAGCTKMAGGAGTC 5
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30 For the conmbined nmultiplex RT-PCR reaction was used

the set of prinmers shown in table 2 and enpl oying the
wax@gami®neSt ep RT-PCR kit essentially accor di rgr/DE2608050048

manuf acturers instructions. Frozen cells were thawed

mvieR | C%od gSﬁ*&?ﬁ@é&ﬁﬁ@fbéﬁ@bw&rﬂm&bf@m '% on 6
mvighl ' So0FT YRFEGEC TR G N T ToRt A T 7
vol unes were 20 pl. Cycling conditions were: 35 55C,
mVRgehi n. 45 WD 2008/ 104184 PCT/ DK2008/ 050048  95C, 15
mVKiPn. 00UC, GOGRRGCCAICCEHANFARBCTAGCOBAYSTCRAGAPGA 5 8
mVKEN. 02C, GGOGOGCTATGCEFAATAGEIAGCORAGS TBIGMTGRd 9
mVRWFt h e setEUGEECORTSGHEAITAGOTABRICS ARMAISTGTKC TSA 10
mviEast Slggd  ABRVHFBNGEREAREAEE TRABE CRIBIRTRITE RRERNT S 11

essentially according to the manufacturers

pl .

cond@@@atioron conditions were: 95C, 30 sec. 1s 60C, 30
sec. f 35 cycles 72C, 90 sec. 72C, 10 mn. 20 10 pl
of each final reaction product was finally anal yzed on

Table 31 PPimagaiop fpuge Bymbleametiee AGBUl t of the Synpl ex on

tha titrataod call lvcatac (Cf cuira B 1t 1 ¢c clagr that
e+t aa—6ei— —gute—— +—FS—6+Eeat—tis

Primgr 4 &pnc; | PEIHEASR and | ght chain variabl e regions | Sed- o

withneel l'$ fromP3 down to approximately 0.1 cell,

andifrom P2 from tes were

|l esg effigient with Iihkage oniy bei ng 25 possible

mJH T OIn appr oxi mately 32 CellsS and nore. Tn conclusion
the|[CD43 high CD138 high (P3) is nost useful for
set syl exTM|at single cell level, while the CD43hi gh

mJHIDIEB001 N SERIGEET TCCACABE TR C HATCET IS S 12

effilci ent Table 2° Muse Svymmplex priner set used for

mJH2he | 28Rbi NELAGCERETRFAGHLES TRARAGTUACTEERC Pri nmer 13

mJHEETYE06E (TBBASERGCTE GAGEERBTEAEGAGAGTCCC 14
CACPCATAEEECCCTTGGIGG 1 nKappar 0. 2

MJHACT GRPAGGCT GOIBTEFT T COAGREIGSEICARAEAGETO4C 15
TAT | CCCATEECECECCSACGTCCARCTGCARCAGYC 3

mJK

set

mJK1 200 GATGGTGCAGCCACAGTTCGTTTGATTTCCAGCTTGGTG 16

mJK2 200 GATGGTGCAGCCACAGTTCGTTTTATTTCCAGCTTGGTC 30

mJK4 200 GATGGTGCAGCCACAGTTCGTTTTATTTCCAACTTTGTC 31

mJKS 200 GATGGTGCAGCCACAGTTCGTTTCAGCTCCAGCTTGGTC 17

EXAMPLE 3. Cloning of anti-EGFR antibodies

Immunizations

Female BALB/c, strain A, or C57B16 mice (8-10 weeks old) were used for immunizations by
injections with different purified proteins in addition to EGFR overexpressing cells.
Commercially available EGFR proteins (R&D systems cat#1095-ER or Sigma # E3641)
were used for some of the immunizations. For other of the immunizations recombinant
human EGFR and EGFRVIII produced as fusion proteins were used consisting of the ECD of

EGFR or EGFRvIIl and human growth hormone (hGH), also including a Tobacco Etch Virus
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mMvH B 0. 04 TATTCCCATGGECGCGCCGARGTGVAGCTKGTKGAGTC 4

nmMvH C 0. 04 TATTCCCATGGCGCGCCSAGGTGCAGCTKMAGGAGTIC 5 46
wO03A088404184 PCT/ DK2008/ 050048 niWVH 8 0. 04 PCT/DK2008/050048

TATTCCCATGGCGCGCCCAGGTTACTCTGAAAGAGTC 6 nivH 9 0. 04

e R R R AT e e o

by T& Vo oBEECEDCATEGCEEAAPACHUEACBTRASHONTGR &MIkAl @lumivK F

The G B R ORI ACCHRCCERATR I Gk Tt AL
MonRghtdr3?, BBatiefr CJ). Bf=IGLanceK=1CG8T JuivgA(6T 7 7H8AClen IBsBITcarCopma cell

Ilnesgér,vﬁalfro% %%Sﬁ'ut %Eél%moma-gao&hee r?’éag%’n.dm%rc? ) égﬂregg?rgqsgwxmately

ex ne equence
107 mﬂ:bpto&iélell wai¢ills&Dior @Bﬂ@@@mmm@mwmr@@m@@d Ir2DMEM

CACAGRE S R VBRI, sl sodium

PyruSasGROAT CEACGNDCETEpAETENGEBETEE ebbh immkhigatton thd Kdlls2@de washed

P A A AT A Y5 vecor

susriéﬁim'wm@ﬁm By sar@TAIoN EGERE0 B for i, @i6lddging and

%* TTCAGCTCCAGCTTGGIC 17 5 EXAMPLE
resu% oni ng of a%@ggr G-R anti bodies | mmuni zati ons
CeII:Felrra’lt@eBN_eBt dijuted iInaRBE And then CHXEBIL 6 1withd-ré@rdlHDAdeexrs. Adjuvant is

sl iR oL L OTRLARIA RS Yor b R OBen compir

FreundesrAsipraes €3f) ves| Ussd whEorasanaanapléty Faewnd sabdjevdeGHRA) was used

for thd Qﬁbes'egﬁe t%uﬁi&gﬁo%@sw?ﬁg %ﬁ%ﬁﬁn %E\Qteqrem%' p%%gé]o} mjneral oils
were use f!or sone of e I nmuni zat | ons 1J

and Ofré is iAo wizich beat- hilbdodl‘iﬁdriﬂmobahtanam SEGHIRS al’edadE@F&Mhl

I SLI
s B QONERF BEpd B 0 CPATLL B 980SR L o e
respph€a-ind islused fardheitiishiginauriizsiiacs tv Etoshtheiimosine response and IFA is
used for subsequent immunizations. The emulsions were tested by adding a drop on the

L

surface of a glass with water. If the drop remains as one drop, the emulsion is stable and the
injections can be performed. Only stable emulsions were administered to mice.

Depending on the schedule (see Table 4), 25-100 pg antigen or 107 cells were used for each
injection. In total, mice received 4 injections. All mice were injected with either 300 pl or 200
pl emulsion. Depending on the schedule, injections were performed subcutaneously (s.c.),
intraperitoneally (i.p.) or intravenous (i.v.).

At termination, the mice were sacrificed by cervical dislocation, and the spleens were
removed and transferred to a 74 pum cell strainer (Corning#136350-3479). The cells were
macerated through the filter, resuspended in cold RPMI 1640 with 10% FBS and centrifuged
at 300Xg for 5 minutes. The cell pellet was resuspended in RPMI 1640 with 1% FBS, filtered
through a 50 ym syringe filter (BD# 340603) and collected by centrifugation. The cell pellet
was cryopreserved after resuspension in FCS with 10% DMSO and frozen cells stored at -
80°C until FACS sorting.

FACS sorting of murine plasma cells

Vials with frozen splenocytes were thawed at 37°C and transferred to 15 ml tube with ice still
present. 10 ml Ice-cold RPMI, 10 % FBS (foetal bovine serum) was drop-wise added to the
tube while swirling. After one wash in 10 ml FACS PBS, 5 ml FCS PBS is added before

filtering the cells through 50 um Filcon. Cells were then pelleted and resuspended in 1 ml
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47 WO 2008/ 104184 PCT/ DK2008/ 050048 (TEV)-cl eavage

site in addition to a Hs-tag. In sone cases the ECD
w@booR@HRSMas i sol ated by TEV-protease cl eavageCEDE2008/050048

subsequent purificati on on a Ni ckel col um. The hunman

PBsQft s gl ERRER arkBicinad {UFy il oS R sl kDo pe
accatdig td the; spa¢igg difitizn &5a flh\'drcohqermratloraptapm waligdel. Cells were
incuhéétgg.%l Q‘P(f %oYEg n§ f ﬂmhé AU TRYB & re(n‘flyp ggﬁas We?rfe &%ﬂe&??ﬁe@%th 2 mi

r éssi ng proxi-na receptors
FAOSebLéfeusmﬁtofkﬁrmbléM)S !E’B@eﬂereraddad ZFaopidium lo@ekl(Bl) waisedded at

ORI e O ) 5 VAP BT RS M ARG P e
bufféty(sersbelewpmadd 5p8o Bawn &ir 2/ min 480Kg petony therplatBe iveresfrez@otat -80°C.
Plas r yps%’ﬁl%;éegge& ?g C“F?L‘ls:o[i %%:Z@ug%en\)&gdpilgﬁ’ growt h

Linkageiof wogBates\acarehVi pairse ceI | io suspensions was

The Jb%g)fslH | \}h%ogiﬁg sg%fueegﬁgé (é\)ﬁé :ﬂgﬁsrjn?e%lcg‘nt tﬁ%%%ﬂa éﬁ(ﬂg ggted as
plasﬁ’la&ellﬁefactllﬂamg @yhaigarainogra tfda VwamdlVi codiBSsemuencdsemhe procedure
uhh%%&ﬂ@éﬂ%ﬂ%@ﬁ%&gﬁrﬁpﬁ% eé?JHTmLQ/ %rget Srtgémgﬁﬁ?&tqs_)eﬁaq E%tggsér? RT-PCR
follofved $y ai nestedi RGR. 'Ej“resprmunmmeesausdérlem&jprssam jewaraple onGFANplify

Kapégﬁgrﬂ%ﬁ nI g l;ng@ré ch ggsagﬁﬁlf Fﬁfﬂgrqbéa @g&{t HHQH& éﬁ@owever be

use Uen
addexhtodhé multiplest primess muik sn@nesiedrﬁ@&mhrmr rmxnfezlealredallﬂ lsamaiacbrimers

are ga:d%d' thelsh ntgg)déé}‘fggﬁw d'l%%l ldéi c{g,rcﬁ%jagn%ﬁ\g@gg{ogﬁibéjgélls are not

peci es are
exclecﬂédeahe pORdpIgifardiskagesef aognater\@ atndr\m sequaices énidesteted indigure 1.

The 'QWIE%F% I%gaﬁ%gdlgﬂéﬁ v{(eshta “‘Fé%\?edfaq{d tﬁggorftéc{ Cc‘eIIIs selgeii Igl'itemplate for

i"AMun I "mune f espons
the mgklapllef( overipbadensam RT-Mih |Ti'|atspdmls buﬂfhread;ied Its eactswelkbafore the

single: eﬁ%grttﬂé c%ﬂ% r@a%mﬂ%uﬂ@r %S?eg) ﬁb@?@u@é{r @ﬁglarff‘)sﬁrlmers for

s one dro
RT-RGRI(stohaki/e 2sabab¢)@ndrRNaSI¢enhlbltqr €N ams"romegb)e This was

oA P BB PP LSBT PP o

(200|qg\/| aath)ge vbiain tl:@‘gmeelﬂhal svacenttiied irf @20-@acdactiomyctahe dhe plates

| d 4
wers feuEaar D n L REC St rotur o e el it ARATrom eacn
cell. Beflenidg trg: R, thlaelasasm@rulsabjempeathednmowm PCpesykier M@ chin at 94°C,

35 QA vEREgs 0 re 360l silp A FE ol A TR he vere

The POR idacti®@ Wre @@rfwmml in Gi2BBOC R drval cyilt withex B¢l SeasBasket for 24

o0\ (BRsB S50 oo = e eng Pl aHe PR BB i Sioved at 20°C

afteit dyiciig h the fil ter resuspended in cold RPM 1640 with
0% F cen at 300Xg for 5 utes.  The .

For 8meS§ RO S0 well B iBlas e oxiopaie 2 TRNE RO wagbitRgure in

each Wbﬂ oedl r§ébt|bh£)%l @Btaﬂn {8 gR/BNINBI ddBBeritidtibRT 1>( ﬁ@‘fStart buffer

and collected by centrifugatiaon. The cel

(RO%@I) Idé‘{-')P RE289 yWracs s neeigd rimer Wé@ﬁ@ﬂéﬁ@l@nph%'qﬂ%\m
PonNetré'Be](@%SQD/EF@l@X ek é’ﬂcﬁlﬁaﬁﬁﬂahﬂ-héﬁ Pidekty Enzym8Bferdnbis U; Roche).

ortin CS sorting of nmurine plasma cells
As tgalple f the ”Ieﬁﬁ’ﬁéarp% | lé'H&S;ﬁfaé‘éf%@ﬂéroﬁhtﬁ'\ﬁ/éﬁp'%'e%@@”éﬂl?x"ens'on

PCRt Fe%Bt‘?cfn%r Tﬁé’nés@edﬁcﬁﬂ plétlé@ﬁ/e\’lé §Jb d&& t%tthé “ollo@ﬁugﬁﬁ@rﬁ%@?lmg 35x%(30
| ce-col foetal bovine serum

soc G B 36 S 03B s OATRAC). 10 i ot 72°C.

Randomly selected reactions were analyzed on a 1% agarose gel to verify the presence of

an overlap-extension fragment of approximately 890 basepairs (bp).
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tube while swirling. After one wash in 10 m FACS PBS,
5 mM FCS PBS is added before filtering the cells

wa brosughsb0 pm Filcon. Cells were then pell et eBCEHDE2008/050048
resuspended in 1 m 48 WO 2008/ 104184

e e T

The aereoiottendf linted Ne apg & icbdiog gairsirororthe nested PGRIwere pooled, without

mmﬁ@ B%%&ﬂ erﬂ(?];c]ioﬁégrg ngi \g%jre{purlgecggéyeé r{aﬁ\)//e & #q%%s\%&,eé
electrastiveeki2 'I’thler’mlsnam Kappa constarfAQ8 dhainfecoditlp sequelﬁe mtas spliced by

ovefﬁ%@t{r@%&‘é\g G ngoetﬁqgar%\%er eo‘#.g do?e%j R(ppéc)uc Iiﬁﬂeidog\qlg%nd A

ubsequen sor
coding bhirPERy e 31 dée huoraindiappa gorRGRit ﬂlglacihramrenctadlﬁg eequesice was

ampgfééfﬁ(@ém ﬁ%@?gggg%ﬁ@ tﬁ%ag@ g%?q&ﬁ;ggé(gf %ﬁﬂr‘ﬁgﬁ aHbode/ V\ath a kappa

lightarhaiGld 3 -+ganion |cvmb®m9188uspm$ Etzynee (AU rkiaggynes), dtxg?’rwB@n buffer,

dNTw—rln@chegM%%Eﬁ)s h&? lb%%r%ﬁdwg p}{hlef@dé rkg@dand plasmid

ornre on't he  STA
tem m@temmsa&(wmg/w) infeatotdl wolatnlemg 50 ey ﬁ'aleeegmlpn wag sobjetied to the

fO||O§V/\III_I;|1K96} ?rg}é% ?%éi@ g%i(é‘dg(g%eco at %ecurﬁjt“?% (a iO min at
72° @Vl raping IE(Deragm‘aﬁt \Péik?purffreblb&y\m@bdnm\fe nest@dsLOR.

| Th 40r| mer mxes used in the present exanple only

eecg@ '¥3°* Kappa 1ight chains. Primers capabl e of

The poyified poohg! R@RIGgMentshdf eabiarapertoiceiivels spiwes vethe dmplified and

.ad h | tipl ' ' . ed, PCR .
purifi iR WRotef Ko P ffe sl R EEYE (iRagird by e
follotvingy spticihg by omrﬁp@ﬁmlmm Ghg tatdamuﬁde)sctwtalmh@thuman kappa
ositive ce

d ud
cong BV AEaRES eaiaTedeiner? <P Rolflp g ohEf et fradhen Bl g,
Phusibh ONA Rolgderase FD.g W, Eirhzymésieardt-asedthrt PR Ribaltte &nzyme Blend

02 2L BREEE ¥ EpslatPtiy bl Sn0B B bl ik BRgprimer and

mJHT$ee psmetd (sge Tabk ). Hadedction vesscdubjeetdd th éfieofolowing thermocycling: 2

min Bh OB ER2 8PP sBC Sty BEe ] eart Hors Tt o o CirlUatin Fdge The
resumglF&:szra@am)(amdx Rgae ®p) Was bufifid HyrPNasdrbtiveProa sggibse gel

his was supplemented with OneStep RT-PCR Enzyme M x
e'ecv%@apr%ff'? ution; Qagen) and dNTP mx (200 pM each) to

Insértibal Itdf cbbnalw Wﬁn% Vnéedding panstinmta @ﬂeen:ngd&?tw
reac VO e al es or
in olgE P BueSTiy STbgMler arin et B R G R JRe ¥ 20 . i

seqigness eptaihed @Riré exgrosdeavdsrtgll tdngthFéﬁtubbm@s pnhaet lﬁﬁoIWHlﬁsertlon of the
t ed io the follaow ng PCR c

repssigrh & Vagnd e oo iy Hupeisshp cectst aid e g host
cell.mn at 72C. The PCR reactions were perfornmed in HOBIT

A oy RS e T HIpYes I8 STl AGBRATEE O phgession
vecta@%oﬁtaﬁﬁu&@th\éﬂmﬁecﬂlﬁ) éﬁﬁvgb%c}é%@ﬁalrsaﬁtem&tlww if thg. reﬂiﬁfow_bh)ﬁ
exPTBRRION B SIGRICRR STiSLE R IES A M0 G AT PEsBIgH 25 (he nimber of
cogﬁ&@ﬁélreﬁﬂ\ﬂ) aidVOPCRI piodUtes @eddor ddnaedtion @n r@ndcredningirepdrtoire,

thercla] ?sége)dﬁﬁé‘l pg%c{ %r §(II érgRngeh%’m %’i\%)g\,regn %%g%d%gg c|:Th 4)0’0 overlap-

exteReibl Vegeredrdgthedfs Werefdbiizatyaseperttitefciat IBh@r400blic@hes was

el.ity Enzynme Blend (0.8 U, Roche). As tenplate for
ge”?rﬁgdﬁ% rﬁ‘é? 1 pl was transferred fromthe

Briefiy ltrid @llrm)éd@ﬁﬂ b u€>df EHeSiepdrtoires of linked Vi and V. coding pairs, spliced

to the human kappa constant coding region, were cleaved with Xhol and Nofl DNA
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PCR reactions. The nested PCR pl ates were subjected to
the follow ng thernocyling: 35x(30 3s sec at 95C, 30

wGeemsav4180C, 90 sec at 72C), 10 mn at 72C. RapdDDKR008/050048
sel ected reactions were anal yzed on a 1 % agarose gel

e R S R L R
cleagg@D@idLOurifigd frﬁgfﬁ/emsmemg@e@m amXgoliNafl digested eastroaleo IgG

B R Pl G SR S g g
WaSFEEdrSp(?mmtmmtbeE mesa?ﬂgf}ﬁéa mwglgﬂmésacbntim?n??ﬂu%apmomah@
et el b Paterl 325G byt g T EalteS S lol oF Yaglis was purified

fromhasiire redoared fr@aﬂmbcmatteé ugihg stahdard DN pdtificgticremetiode (Wagen). The
ens nto

plasiis &% pinater el B RioR ot BEoPisi b e Banienf s vB g b Aso
and Pl ir_lc(dﬁhgeasesZ)'he fidsérictiomaiteskfapthase emamaasltwére gﬁbtadf‘aﬁtWeen the
i ng_sequence asi . .

Vi o338 S fia 8T AR £ Tind BRicaliSTo 8 hfaR B ik g digested b
dlre(ﬂﬁhhl raarka@pan prlongpltdr- Iedithr fragmeat wmotegtnd mmrth%%\]l?clrs@d Nhel

P nnzymnmes usi,on bu
restifem SHESSY SH0Tast elonprOTHRES: The Bt Ve e e in €. ool
and |tlTe| ps‘rmm@ﬁaisl puribed usm?i slphd@rfn‘lrgiegh@dst ghplgat@atedlrépaire I screening

une o

veotfid s rardfbiliiBo £ Gt BledtlortiboRl arogefirts L fiSned were
consdrl]ldﬁﬁdhnt??SmgmaSEﬁﬁjaf?r&Eﬂg@UuT?@?uemﬂé} cma:'r:md cd{rlﬁ\(;fees

The .resultin
excepdgg 15 e B ROL R eiy e Sedsind S, e BTt affeem
likeliRGBY fdragamntsofoill Lemm\r@pm pairsr ebtaiasd.spl i ced to the

lified and

d PCR f
ONA B B aiared (B A A L s RAT BN FREes I SIS bels
(Invufrogén)\man@ trapdfected :bynl ovae I‘cﬂtrexﬁnetsﬁnns bbantiBCReé Hcpiding to the
t t )
manlyRieBien s i iafr ok e M Rt Es e B8 RO AR atigrrangtection.
Scré&‘ﬁhg falgﬁndwhg(t& EGFR)bxtricelluRirukineain DNA Pol ynerase (0.5
Fi nnzsé_org%ﬁ and Fast Start

h
In oqtsrd): 8 WS e Sl Presed i e ST YRBIR RS were
scree2€&0fop Maaamty)to rédo@ireant EGHFEpsromhdanELISﬂ Hftsm/hlpm FNVENTS(FLISA)
Th t th
was 350 81 A g1 PRI AR AT 3 NREWERERRIe Bt Brat 1905, cel
Growh@iff&0) 661631251 5)5(‘Qr detettion aft EGEI@)antlﬂrﬁhleéB blndlhg 70’2&” s?[lnface
f
exprgﬁsedl%% A a?? ni@%ﬁ& S5bé|arles ﬁ gglle 4gél'he lél??\ was pe ormed with
recohridreant EGFRprmsgmtatgethéa/blxmaméIIMbr dodain gf pnzel EGFRNto a
eriefly o5 f Hdp kgL inatei e lcabfp 508 W Sa g U m
protsie (indooss pmldUeedj&dﬂuMm P@Qoaiteﬂf&.@\tbra@hf WRrior teetplgeking in 50ul 2%-
ik S Gt WG R B RS WP Mo iau8BR RO SRES 37 T plates
werawdshadaorst enthi RBS-TN2O pleof 286 tmilkelBS-T ahdt Syol smpematdnmfrmg the
R TEENSE R RIBOLES bl SRPERRI e Rl L2 AT
aftenihiclothengatpaiivess watheti ice eethIRBS- Tf20tp|h pemeqk Seoordanpéntibody
(HRE)e&gogaﬁ,gphgnﬁEn\é 168 Fack soogwts%‘%t{‘pz {08 0575 e M0000 in 2% milk-PBS-
T was added to detect the antibodies bound to the WeIIs and incubated for 1 hour at Room
Temperature. The plates were washed once in PBS-T before addition of 25 pul substrate

(Kem-en-tec Diagnostics, cat no 4390) that was incubated for 5 min. 25 pl 1M sulfuric acid
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coghate paired VH and VL PCR products used for
generation of the screening repertoire, there is 99%
wo pdosliod1epd that all uni que gene pairs are repPEEBRR@E/050048
Thus, if 400 overl ap- extension V-gene fragnents were
s 28BS R0 ke Pk 7 et P g DB e o
ELISﬁ:wdadetatcﬂfSOtrinre repertoires of I|nked VH and VL codi ng

For PR o LERRE el il DR AR BB B e o

NR%@B@FR@L@WeM@pM@O&WOﬁ%%: mehmreasmﬂgaand Hituted to

125 SR Al B85 007 ARSI SRR LB I L

(Molecgat grdbésiNo. A 44holb! mmsmesamgmma Tdh©R0. iAatotal gi20 pl of this

sus ee)ﬁgfoﬁ%\?‘ésqgn&%?%g to 3&} %ﬁélgglzbét@rrgkmr?c &%teQYS%s%aggﬁtg 10 i
Filg g% Yhe rgation mx ~wWas

roce
trans‘bﬁﬂnrwpemtwﬁwaadd&i todbé celndhaBWAT dignalidm the egaston was

mea%?r%@%é@} g_qothtaﬁr ﬁﬂ%#’%{' ﬁe\t e s antibiotic and incubated

over ni e anplified repertoire of vectors
Thewat fpum itel @deerﬁrrg:mdlceﬂe‘s ¢hat @20 8%l of the hetalhdorsisawags positive in the

ELléﬁig%gg g)t’/%‘? ﬁ{o‘le %e? W{?h{ élgé‘ﬁbﬁﬁbe”iﬁtﬁﬂi%’ﬁ 1§ Bt8956)4.898%f the

pl as epared for nsertion of

clonps wetst mstlvemjme FMA§ e bsioby tredse dvd 220183 )ngicety posdine for the
S oY ;

con 1 SHUG0L SHE33 S gt et SSRGSyl oL s G5 v

lmmgalnethmwaprosedul?e)wa@madg tcpgema‘ra’reeanltlmdleﬁ speedicyedhe deleton mutant

EGF’&Sr%lce;{NB? E ghgﬁls dELQéA sg:r%emngg Hc‘u%?g gsg%);n{@tdh@gt both wild-type

eader ra nent Was®T nser
EGFﬁwahd\E@FRr/H!sBeven ¢I@resswre$ddwfl@t erigagpecific gattme)EGFvall in the

ELIéX ?r‘?c?f#lwr(gsct nﬁy}ﬁ?ée cgg“c? %éfg %‘égét{,v\éﬁoc’ &&Rﬂng oi ﬁfglindaglﬁ EXpressing cells

d usin
in thaﬁwmﬂsl3 CTcmesgmerdaneftbdrtepemoeltlmfomﬁh@wfféﬁﬂ img=MAT and ELISA

but ﬁ’oq%rcfﬁé E\f\:%%{v% %é@%y'qﬂg?oc{":thls‘ﬁe a'ry péf‘n eﬁgdat eléq'a?land 108/109

cONso
hbraﬁaﬂ%hde Ebt mSItpbaimsa\rede s¢lected for furthen andgsis.of

swﬁg)’,%%?a&%g%p,{ﬁq?easfglégfg’fjed the nunber of input PCR

t hus gi ving 95% per cent
The |c|o|ne$ |de>otofcbdfa$r E@FB%EG&C ofELASA wene cpitevgddmnethpairigmal master

oGR8 o000 P00 LSBT D oL 8y v v

and eebreitted mtsl?hé‘kseqhannmgomheé\bgeraﬁsf ohe e&tpueelsesis wareodligned and all the

unlqﬁgtc o'rﬂgg rc‘e &3‘?&‘7{%{] %Lﬂlﬁﬂé Qidn réa e rﬁl{[%&%ﬁ% e%@'gﬁ%ecf r&gealed the
Unlqmm oééa@T partlan&fqimta andl, alR@eSdoraedantificatioo rof bnindé agtitiodies.

Follogﬁ%?sg@engg ghél% &bt ?ﬂj@brnasl 0 gtg@s{cawedigtjm‘act §r‘ftrb%89 ichgJence

roced
clusters wereddgerntifiod aan@s:Iumzer@f rejated eaguinices haeapobably peeroderived

.0 f
oo QERTI e T e bSO, T o s
fromNREWMCEGER Was| dhoseémier (@8atietien eft seqlienckod B, speelffitity. G- owt h

for detection of
Squ%gF?eg ‘%Qé&g 'c'ﬁ d%llng to cell-surface 25 expressed

In orieFR, validate tieartidodpaucotiRy dows, DNADIasesd (Ratprepatdd amk
rangTeon 7oL RATES oS Dyl FSRTR ARMscde Vs peftoumpea for

exprBssieft.| efsopetnhtanEwe&A)arieater dakowe aieprartséastior dxprassion levels

Were géwgd y\‘ﬁlrl Staﬁ@%‘d%tl%%%ysﬁ ga(fgithe Qﬁé&fﬁ'itﬂw%k Ee@?ﬂr{rcngd by EGFR-

oduced over
and IEIGﬁRMIIhgoaqflcmﬂsA 2% N thk-clRBSSs Werdnehqwratoet@vmeecomhwmﬂcﬂy
andgg&&n%_th PBS + 0.05 %tween 20 (PBS-T). The pl ates
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30 were washed once with PBS-T, 20 pl of 2%

mlk-PBS-T and 5 pl supernatants fromthe FreeStyle
wEosS418aansf ect ant s (see above) were added anBICT/DK2008/050048

incubated for 1 1/2 hour R T after which the plates

scrdfifiy WAt h@RGad dsct¥, | o0 Poc Dackson, cat no
Cellwegdaiﬁige()@'ﬁ)nmhtabjy exbull irl 089 Of the aRlitymfithe GB8Se nMiivtais and provide
enel%g qgr%(%tgt&gﬁtc%ﬁi r}%:ngn a(i b%%%gﬁo%@%c{nﬂ a@ga%é %ag@cpon this

cub our om erarure
prenmbattwawethey waeslseck roitmbondridPBSivity b'lélfeo@dl larahtifietation Refag@dt WST-1

b r at 0 4
Rodle GHIR T Sia LTI 5, PL00RR 63 iy PR R0 e ot
activity o\‘/\@aﬁle@ﬁﬂsmtélaMnmwmm#%%téaohqmvuadmmlaiés with the
0 L9 i f.l i
num%greo ?éll'g I'Fl tFIIg e%r%ﬁlleéﬁg \r/\yesgﬁgtas e{g/\%%&s;e% tb %oefas?%ghe number
of me@IbblldaIig edtleéMQIIs diterdctairoentovithanet! icu lBEERuperhataotsi cosiaining different
Ig%% A #HTB- 30) or NR6WM EGFR cells were kept in
ant”S: %nt{b érlggm The cells were counted and diluted to s
PnoaIZ)Epe(DIOOnIogItIIesWr&T hasdaytdifterédter s of 2onl sugatrathnts (0, 10, 25, 50

I b
and {86 LN EMTEPed @bl iothos dATEEL 2 APl orar
HN5ofell dvepd theh vtashed withid pleiBS |a0d| demshed bt ymsinadidn with 387! trypsin
I I
soafl 7507 PoRFEL LM P 2 e S4B BRHEIL b oM 130010 (1200
rcf) fleBmisi Dreedupermatant has reracvadoandyads revesspendet afRMEMG- 0.0% FBS.

Cell%]ﬁ/gfe gc{ug'tséat#'ﬁ%gggorkégﬂga;gﬁ %ﬂsﬁecj %rﬂﬁﬁd& eﬁ% gvg%qv\%&%d to the wells

withsopémaiaetsi sv thateackiweBAon@ie 2004 mediatihddfel. hepleteswesre
Nk °
mcuB%t@S ch}QISd sYr?a QUWI%E m&{fﬁﬁoq ?/k%_‘%zgmgﬁ 2§ r@gvﬁTéﬁs Ee%fggt was
add%dzm_owrk)andj thecpjetley lr]@obated Yar dnerhotihat 37¢@] Platasrieae éhen transferred to
aor fétl B&sh -E rearIldllilgft ah h@tt P(od’rvafhes&gs%%%ge Wasn smédaaﬁ 450 and 620
ashion, Bt mruni zat1 on proce
nm (mefelenc@vvgeﬁengih)eoraam Ebk&zﬁ eadepébe Iduffera‘rme in Hne I@I@IImﬂ nogtabolically

actl\fgué ﬂ@@ﬂééé@%&l[@gﬁg eatg &Cfcgb:wfl thé ’CPIEIFH‘? s%r?@éﬁ%@%@“o@\%‘g

EGFRvI 1. Sevefl cl ¢gppexwerephant)i fiied to be specific
for the O/EWI@FE ¢ i ) JKHI?QarestI ngly those

]

cl ones were ne at.@Q“?’S?“’stéﬁmeﬁ’d‘j f wt EGFR expr essi ng

cells in the FMAT. 13 clones were identified to be

positive for the wtEG-R in FMAT and ELI SA but not for
The§q]@hp_f@jp@,rp|then witadas the pasig mrmppgygsepml%raqcpﬁpbqlg,ster analysis
(clusErEB Hassl b rddevitlGd ERIEA) HRBOAHARY Wdhd thefreieaward ClustBeand

ELI SA positive clones were selected for further
Treeyiel-ysis. Sequence anal ysis and clone sel ection The

It is plefst@sie itélBABbIEItE dcragn F(PfitcEinRA iahtisodids ﬁla'n%rlg@fa%e in the antibody
retrieved fromthe original master | at es

seleglignRipyesgnine et sparaantafremistdpl éf?@geCtWWﬁé% used to screen
for gréwothahtasltory RItide i€ b%?&ﬁeraﬂd?ﬂaé‘s@?%ﬁérﬁfédf&inﬁm% ceIIs n 0.5%

sequenci ng of the V-genes, The sequences were g
FBS ﬁ&s%ﬂslW?rﬁé'S“Q'EFeGrﬂyqﬁfﬁp'EIhtﬁ'i%@h‘ﬁ%'r@%%laé‘éiyé'a A?I/EI'I”I ppgen in the

clus@lr laﬂél?@ﬁ(ﬁgtﬂ% Wbtrﬁm%ﬁoﬁﬁ@@ﬁ%@d?ﬁs W@héef@hl‘itﬂtotd"é%rease the number of
gueness of particul ar clone and all owed

met?tﬂ’éﬁi‘ﬁyfa\c&‘&t HbA CS'I’S @ﬁf‘%ﬂf@yﬁﬂﬁ 99paeEwtion ﬁ%ﬁ’?'ﬁ‘ﬁﬂh@a””er (Cluster 2).

SImiERY USIHRE st tahts wf&ea%%@ td QUHISer o?%m&alwchwe HN5 CeIIs (light
di stinct anti body uence clusters were identif

greyggb%ccy]cggtr%tfonﬁeppgqi%ﬁ NPOEG(HRIES ThaAed gy d‘Hb'BFe;Fe%'@E ﬁ’bser"at'on

was @@dtisMp&tnatants, which decreased the number of metabolically active HN5 cells, had

reactivity 2 (black arrows) whereas supernatants which increased the number of
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t hrough somatic hypermutati ons of a common precursor
clone. Overall, one to two clones 30 from each cluster

wormsamigen for validation of sequence and speRCT/DERI0S/050048
Sequence and specificity validation In order to

l.i.dat e,
mot RS0 S AN Bl Y < BBRRY 18T BEFS). SRRy MRy 2
werd positivierin geth)wiEGFR arid E@EREIIIMSMMMB iseperhatants with reactivity 1
t L \Y :

only SEB LT A opERE BRERE 3 sl EalallRaL BRuRg A8t Rnies
betmmamhbcmy rwad:tmmtraﬁdSAdandrﬁMnthbg@tﬁlnlcsmIaraarﬁ$ay$1e

f city was determ ned by EGFR- and
Clo'i%%%\?{l | -specific ELI SA. 85% of the clones were shown
Whenousimgvae mutiplexdtGre epprepet iaf dectainyd egagedofstcpt@ind énte 52-gée family

. 0 4 ' for
crosé%&ﬁ(_uﬁléJ& % e IéL\'i/)eg% q%&?’%ﬁ??f}%&@é%ﬁﬁ?ﬁ of homology. The
cross{wmlngalbtryduoes @hting anldisnthst ark rnoheatatslly iotguromg inHise ahlinoglobulin

| i

rame o SR 0 e ol Besd g, Bl Plngge S lporeasec
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Table 4 Immunization schedules used to generate starting material for anti-EGFR cloning

Schedule, | Stra- | Injection | Injection2 | Injection 3 Injection 4 Termina-

Mouse in 1 tion
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anplified in E. coli and the plasm d was purified by

standard net hods. Subsequently, the [|ight chain was
waeemsanaed to verify the correction. In the caBeT/DRer08/050048

t he Kappa const ant region of a selected clone cont ai ns

rot-atoens; At rotue § e ayv) t+he ai’i"ﬁilfl O UI ke

genes| it ils repl aceg] by an unnut at ed cons?g

regiopn. Thijs is done IFAsan overl ap PCR whétre stche

ronnt r\nl \ /

bAoanot At

1 C'JU.I VL 3CIIC \ou ’JI : f: ed ‘\IM t hcut t hC CUITOoL ATTt
regi on) was fused to a constant region with correct
TableenWented priolerraehed in a separate PCR). The whol e

Primelt ai n¢' Y vest g end@s described above and the repaired
equenc

namel ght C(hM)n i's

ed to verlfy the correction. 35 Seq.no

st artl nqgi rrater aI for -EGFR | oni n Schedul e,

mHGey b ?ectu@ﬁ;ﬁ%%%ﬂ\/ﬁ@%ﬁ ET:@%H % I njection 4 18
Term na- Mouse in 1 tion 54 WD 2008/ 104184

hmJKCHétDK2008/ 050048 group 101 Bal b/c Day 1 Day 35 Day

hmJ&G-vRay 00 DayGABAGKTGETEEABTCACKETEOGPUTEGATPUCCAEGFR 19

hmJREER 1 hESFR*  GhEAdE T REBAGR RS eTESYMPIRBEIGCAGC 20

hka@X&pho@Q”) Rg)g &({{% éTTiﬂ?Eré?;éﬁ& 21
hm‘]ggcvzlxl 25 pggﬁﬁ%@% ce ?Lgflé (}gay 22
cells TEA | p rhEGER* CEA i _p_ (Synphaoge

K=G/ByMiSefetd G Tn§onora figakconperiratiog. 109 Bal b/ ¢ Day 1 Day
Tab%%ﬁl@%)ﬂaﬁc%n&ﬁ)ét lCl@@)br@?%rsé{Xlo' 25 pg 1x10" HNS 25 pg
c S r

R cells |FA | p rhEGER* CFA | p
prichy "PhBYE |(sSysmbogen) n) PBS i.v. IFA s.c. 111 Balb/c |Se%

Day 1 Day (28 Day 42 Day 56 Day 59 25 pg 25 pg 25 pg no.
Huntzn uagoardawﬂﬁammﬁa:soh& MEGFRF ThEGFRF — (Symphog
hKG/f(ii\EGF 3 T AR RS aOTEE AdCATRES iRV T T ——em) 23
Kaphad TP S NAcCer B O8 e BECCGCCGCTTATTAACACTCTCCCCTGTTG 24

Splicing by overlap extension
mhKCrev 0.2 ACCGCCTCCACCGGCGGCCGCTTATTAACACTCTCCCCTGTTGAAGCTCTT 25

mJH set

mJH1 0.2 GGAGGCGCTCGAGACGGTGACCGTGGTCCC 12
mJH2 0.2 GGAGGCGCTCGAGACTGTGAGAGTGGTGCC 13
mJH3 0.2 GGAGGCGCTCGAGACAGTGACCAGAGTCCC 14
mJH4 0.2 GGAGGCGCTCGAGACGGTGACTGAGGTTCC 15
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10

15
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25

30

35

40

45

50

CFA s.c. (Synmphoge IFA s.c. IFAs.c. n) IFA s.c. 118
Bal b/c Day 1 Day 29 Day 44 Day 58 Day 61 1x10' 100 pg
wdaxdmd/104#6 25 pg HNS cells rhGH EGFR cel | s r hBEFRDK2@BAS0048
i.p. (Synmphoge IFAi.p. (Sigma n) E3641) |IFA s.c.

Appdrddix St C antibdafoddds Bave reléﬁ% 28?\'1%%%44 Day 58 Day 61
1x10' 100 pg 1x10" HN5 25 pg HN5 cells rhGH EGFR cel | s
SHUkREGER, reFA i(sdy. (Symphoge IFAi.p. (Sigma 55 WO
t tc 20084 A 1 84t BEAS LK2008E: 05004822 tpycE364 1) gt gk B tSic€gadtEAct
tct@.cCradrabbec Bahgstcedt praenergosetacoPriimera CongtaaSequeneeay
tgt¢ﬁ§ﬁga1qﬁwyagﬁg&gaq&gcag¢{g¢é@¢agcgtg?gcagcaccctgacgctgagcaaagcagac
L& CEEACACCERMTCCARAGT TECADRTCAE c htAPRYI SERRYREC ¥ cocpragagcet
tca@&@%@&ﬁéﬁﬁ%@ﬁ@&%@@ﬁﬁé@%ﬁ@%ﬁ?@@e 19 hmlK2-v2 0.2
TTTATTTCCAGC 20 hmlK4-v2 0.2

o FLAG REHAJ&W%G@@QESIE}@@% vz 0.2
KDS@%%@%M%@@%@Q@%E@@ SEGAGEIREGAG 2

MEA/ C, D=AGT; Conc. - final concentrati on. Tabl e 6
ExoiKappa. .coast ant splicing prinmer set Primer Conc
IntSeggencetSeq. no. Human kappa constant anplification
ExorKCf 14w '®% 2 GAACTGTGGCTGCACCATCTGTIC 23  Kappa3' 0.2
Int%&ec@‘bTéé%cceeceecc&TTATTAACACTCTCCCCTGTTG 24

?EEIS i overl ap extensi on nhKCrev 0.2
Exo X TATTAACACTCTCCCCTGITGAAGCTCTT 25
mIH set

>human IGHGl constant domain genomic sequence (Seq. no. 28)
agtgcctceccaccaagggcecccatcggtcecttececctggecacccectectceccaagagecacctectgggggecacayg
cggccecctgggetgectggtcaaggactacttcececcecgaaccggtgacggtgtegtggaactcaggegeect
gaccagcggcgtgcacaccttceceggectgtectacagtcecctcaggactctactecctecagcagegtggtyg
accgtgccecctccagcagcecttgggecacccagacctacatctgcaacgtgaatcacaagecccagcaacacca
aggtggacaagagagttggtgagaggccagcacagggagggagggtgtctgectggaagccaggectcageg
ctcctgectggacgecatcececcecggetatgcagteccagteccagggcagcaaggcaggeccecgtetgectett
cacccggaggcectcectgeccgecccactcecatgcectcagggagagggtettetggettttteecccaggetetg
ggcaggcacaggctaggtgcccectaacccaggccectgcacacaaaggggcaggtgetgggcectcagacctyg
ccaagagccatatccgggaggaccctgcecccecctgacctaageccaccccaaaggcecaaactetecactecece
tcagctcggacaccttctcectecteccagatteccagtaactcecccaatecttetetetgcagageccaaatet
tgtgacaaaactcacacatgcccaccgtgecccaggtaageccageccaggectecgeecteccagetcaagge
gggacaggtgccctagagtagcectgcecatccagggacaggcecccagecgggtgcectgacacgtcecaccteca
tctecttectecagcacctgaactecctggggggacegtcagtecttectettecececcaaaacccaaggacac
cctcatgatctcececcecggacccectgaggtcacatgegtggtggtggacgtgageccacgaagaccctgaggte
aagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagceccgcgggaggagecagtaca
acagcacgtaccgtgtggtcagcgtcectcaccgtcecctgcaccaggactggctgaatggcaaggagtacaa
gtgcaaggtctccaacaaagccecctcecceccageccececatcgagaaaaccatctceccaaagccaaaggtgggacce
cgtggggtgcgagggccacatggacagaggceccggcectcecggeccaccctetgeecctgagagtgacecgetgta
ccaacctctgtcecctacagggcagecccgagaaccacaggtgtacaccectgeccecccecatececcgggaggaga
tgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatecccagecgacatcgecegtggagtyg
ggagagcaatgggcagccggagaacaactacaagaccacgcctecegtgetggactcececgacggectectte
ttcctectatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtecttcectecatgecteegtga
tgcatgaggctctgcacaaccactacacgcagaagagcctctcecectgtcecececgggtaaatga

>IGHGL (Seqg. no. 29)
SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVT
VPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSEFEFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK
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MIHL 0. 2 GGAGGCGCTCGAGACGGTGACCGTGGTCCC 12 mIH2 0. 2
GGAGGCGCTCGAGACTGTGAGAGTGGTAECC 13 mIH3 0. 2
WELASBUIERT CGAGACAGTGACCAGAGICCC 14 mIH4 0. 2 PCT/DK2008/050048

GGAGGCCCTCGAGACGGTGACTGAGGTTCC 15 5 56 WD 2008/ 104184
PCT/ DK2008/ 050048 Appendi x 1, Anti body const ant

ClaikR0i On sequences >Hunman | GKC region (Seq. no. 26)
ttcatcttcccgccat ct gat gagcagtt gaaat ct ggaactgcctctgttgtg

1.t gbmejoedyefatradusing &library of cognate pairs comprising linked variable region

auﬁ#ﬁé%@ﬁ@ﬁ&ggg&g%ggﬁag&ﬁﬁ&%r%paaggtggataacgccctccaatcgg
g C

cca
t gaMOﬂgag@dggammeﬁa@&ﬁdid@atmgfm @atpragcaccct gac
9%9&9 g%&ﬁ%g%tlon of isola ed sm{g ?ells co ISI é; dlstrl?utma ceIIs from

t acgagaaaca gtctacgcc cacecat
cccgsaj@cahtagalgonndlwdually |nto a pIurallty of vessels wherein at Ieast a

iﬁﬁﬁ%ﬁ%ﬁg@%ﬂ?ﬂ&?h%@?Eg%%&%g?ﬁ%g@ﬂﬂi@@?ﬁ?&%@%no?@ﬁkﬂland8220
TVAARSIgN FRRISDEQLKSGTASVVCL L NNFYPREAKVQUKVDNAL QSGNSQES

e e e L s

| nt r eonta1eed ingBR pdpktatian 868olalersinglé nellsdry am@dying. 279 nadtiplex
EX0n%oﬂe%&?ggégﬂﬁgﬁ&g@@gedu%ﬁuc%%ﬂ&é @éﬂueﬂgg%fqntg%%f’ﬂ%iﬁg a

sequence
agt geotntate dedwydore eatisotpiet single celt pyg paruationcf isogagiagells; and
acct L oa09952G8% the nucleotld? ciuences of interest ?mgllfe
cggccct gggct gcct ggt caaggact acttccccgaaccgg cggt gt cgt
ggaact caggcgccct 25

accagc t gcacaccttcccggct gt cct acagt cct caggact ct act c
gc %g@gwg:tcg@rld@g to claim 1ggnerg|n the mdm%ual |solat% single cell in the

pop@lﬁﬂ‘@t FGHRYlLEAY B HahGEP oL fER YA IR BaYEtig CaRS pligaaipedsrming

ampﬁ@‘%ﬁé’agggg’a‘%gg%?ﬁétc@agaggccagcacagggagggagggt gtctgetg
gaagccaggct cagcg

3. Ct?ﬁéH%ﬁ&%gﬁﬁ&%ﬂbQB%HQBFﬁb%ﬁ&ﬂbﬁ@9$ﬂh§QQ%98%§ﬂ§®ﬁ&ﬁ88ﬁe-

gCCCCQtCt cC
Contaamd@@ éggtm W@eg splenerytasancledéensy hoprymgtrovt wpgeuiclear
ceIIs BF \*Nﬁ‘fé?BBQ&JSé &t g 30

cacaggctaggtgcccctaacccaggccctgcacacaaaggggcaggt
gctgggctcagacctg

4, CC?ﬂ@ﬁ%ﬁﬁﬂﬂﬂ%&ﬁﬂqgﬁﬂaéﬁﬁﬁé%ﬁﬁﬁﬁk&@Qﬁhéﬂﬁ&f&ﬁq&&ﬁé?égﬂ&wes

caaact ctccact
splen@@getsrQrg@aeantartow\ctpo&fer@bky@@w@atsyte%agt aactcccaatcttctctc

t gcagagcccaaat ct

t gt gacaaaact cacacat gcccaccgt gcccaggt aagccagcccaggcct cg
5. ccthenetiwdasagging to any of the preceding claims, wherein the lymphocyte-

comggﬂgQ%H%%8&99&%9@9&%88&&ﬁ&ﬁﬁﬁg@Hﬂ&ﬁﬁ?&%ﬁ&&&?&Q%Qﬁ%E&ﬁhbmms

cgtccacctcca

6. The method according to any of the preceding claims, wherein the nucleotide
sequences of interest comprise immunoglobulin variable region encoding sequences and
the linkage generates a cognate pair of a light chain variable region encoding sequence

associated with a heavy chain variable region encoding sequence.

7. A method of linking a plurality non-contiguous nucleotide sequences of interest

randomly said method comprising:
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35
tctcttcctcagcacct gaact cct ggggggaccgt cagtcttcctcttccecc

W@ amaacasaaggacac PCT/DK2008/050048
cctcat gat ct cccggacccct gaggt cacat gcgt ggt ggt ggacgt gagcca
cg . e s .
o) faante § 3P i nlex maleat g AR TSRIRIPGR AR GHeatn s onces
cgggaijgiemsaysiag a template derived from a population of genetically diverse cells;
ac : C C . Ccct t -
at g)g@gegglégg%: g%rgegggﬁy cﬁ\gecrgé Sé:IFs £ Sglll\fe% RS ?ﬁ%ao%yt%%%%?lsmg cell
gt gchadighcrovaatmaaggccct cccagcccccat cgagaaaaccat ct ccaa
ag?)c\ﬁﬁ}eq?igtag%%gpg su %opulation of the cells eXPLESS CDA43 anc{ CP138 antigen or
cgt'ggggt gcgagggccacat ggacagaggccggctcggeccaccct ctgccct
gagalftigdicagid2ft0zantigen; and

cC f&%%ﬁrﬁg%ﬁn%%gé BF REIIERYRSCSIRERAL R TRILLARGREE T 466 %),

cccggyaggaga

cca
t gaccaagaaccaggt cagcct gacct gcct ggt caaaggctt ct at cccagcg
acat cgccgt ggagt g . . . . .
8. ggﬁ'@%@‘@ﬁé’ﬁg@@@@@@d@ @b’f‘@ﬁ&e)@lﬁ@ﬁeﬁt\%ﬁ’é{ba@%’é@%@ﬂ‘ 6%'5@% b’é?@ga
ct ccgacggctccttc
9. E:iﬁ%%{e ¢ %gggrgigltgﬁgéf:a% ggo?%?\?vﬁgl%?naga% ﬁ%ﬁé"o%%%%%gé"n%% to? interest
comb sl 41agBat b eACAHNS Sejuan esaruAe § AgRet he etdxd combiggtorial
, t aqaat ga, >l ( Seq. nqQ. 29
"bra%A%ﬁ@ég%@R g&@?%@ﬁﬁ‘%ﬁ.ﬁ%ﬂ%PEPWVSV\NSGALTSG\/WF

PAVLQSSALYSLSSWT
10. ) T DR BRACSRBaD Saim S wherain S PUdEotide Sequencss of interest

compNSEMIRGGHIBLRIEVARINBYEBION VM KERRREBNSIAYIRY ViBRAgE\ddriQrates a

) YKCKVSNKA . . . . . , :
Com%%%’%KREW&WW%EEWW@%&W@?5@5\”&9‘@\7\7’9'0”
encddiiyXFJubhdasT TPPV

L DSDGSFFLYSKL TVDKSRWQQGNVFSCSVVHEALHNHYTQKSLSLSPGK 57

WO 2008/ 104184 PCT/ DK2008/ 050048 Clains 1. A nethod
11. of Tipe A@tidng ady bf he pretedingatgmatuethpradonspristigRissessigy prior to
muItlfplé%if{ﬁgle\é@%rﬁélﬁiﬁét?o%;tsgtép%Bg&q%tgb%aosf?y%&no%?t%’-co?nadriging cells
comb[gm!w_ﬂsl BRPress1D D:43 ang CIIZHPB_aﬁt‘lig?éﬁ d)r(CjWIHCfI @lﬁd QZQ? Iranﬂt‘|genk;)))referany

t ai a popul ation of isolated single cells,

CDA%’cﬂ‘?gréé{l‘%g distributing cells from said cell fraction

individually into a plurality of vessels, wherein at

| east a, subpopulation of the cells express CD43 .and .
12, oA BME GRATBP RRErToeaing 6 kB S aa antoning sai
lympropytefopirpgsiag delefréaiohifoga lyinpkegge pbpulitnvexpresbing CD43 and

ol BaE ol PR TR 6 ol FelesyBeaBbiopron, 1

a nultiplex nolecular anplification procedure,

nuc) eot i.d equences of interest ing a_. tenplate ,
13. gel i BRSPSl 6 Prced mGidime: Tudie Gpipgspgaalig fipm said
lympdiocyteageiprising @bpslatianet|ls ekpressing @ DUB ke @D 138 dnligen or MHCII and

ucl. eoti de sequences of interest anplified. 2. The
5220} A PO It GG oK Lo TR he | ndl vi dual
isolated single cell in the population of single

cells is expanded to a popul ation of isogenic cells,

14. pr Tl methodeactondiniortg anpepiheforecedingrelaimd, whetkiadike (sotaggs! cells or
subglpflalion 31 oIS EDS0 | AEAE0R) Pibri ) CHIGe I REARERASH Aidn
relatfviede themMpBAge-s@BPESINERIFIACEIN: whol e bl ood, bone

marr ow, nononucl ear
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cells, or white blood cells. 4. The nethod of claim1,
wherein the | ynphocyte-containing cell fraction
w@eopnodes spl enocytes or bone marrow, preferBi/PK2008/050048
spl enocytes. 5. The method according to any of the
precedi ng cl ainms, wherein the | ynphocyte- containin
15. celhe metodi Gsiain 18 W?@fﬁlﬁ‘dh‘}/tséh’f@%%jé or §UWP@H@U0?@ﬂS are
CD1B3BaHgRCOaB IHigorel 48 t8Tme| I RbIFocy teCsompiBingRieN fdctrsc or di ng
to any of the preceding clains, wherein the nucl eotide
sequences of interest conprise inmunogl obulin variable

o codheneThgy oBp of AR ATREeRe R Marbn e B BRREL AL afr

compespsaancaltomgied spdinggradednrea heavy chai n vari abl e
regi on encodi ng sequence. 7. A nethod of linking a
plurality non-conti guous nucl eoti de sequences of

17. | NTRE Bethod ARBITNE, \WRdrdinTRE BEBNRRISdriidfocefird@ MACS or FACS.
2008/ 104184 PCT/ DK2008/ 050048 a) anplifying, in a
nultlplex nol ecul ar anplification procedure,

18. (ol 1S BRYFRRED BOBEIPATIeORCSTo Genehd EATrS oolf s Bgfved from a

manoeaéll s;  b) wherein the genetically diverse cells are
derived froma | ynphocyte-conprising cell fraction
froma donor; c) wherein at |east a subpopul ati on of

19. th?h&ﬁkh%d%ﬁ%bﬁﬁ%8G5H§eﬁﬁﬁeﬁ%ﬁﬁﬁ@@@ﬁ&gﬁmngﬁ MHCI | and
B220 antigen; and d) effecting |inkage of the
nucl eoti de sequences of interest anplified in step a).
8._The thod accordin o claim7, wherein said
0. pobt SETGH BFaa1 Bovhaainy B forbimeh aanh raResPis 4R

exprESSeslfalmmnTIrrmIIorﬁgldWhle‘rsel n sai d nucl eoti de sequences of
interest conprise variable region encoding sequences
and the linkage generates a combinatorial [library of
pa r nces. 10. The

2 e e e e P el ot do
sequences of interest conprise imunoglobulin
vari abl e reglon encodln% seguences and the |inkage

22. gehlts BEHCIO! Clopg nuhesrindhe PPRTds § MPUSBai rs of | ght
chain variabl e regi on and heavy chain variabl e region
encodi ng sequences. 11. The nmethod of any of the

23. pr €loe dietigpdadf alaim 18 uwhdrein tb@dpmarss agriestessi ng prior to
mul ti pl ex nol ecul ar anplification that the popul ation
of |ynphocyte-conprising cells conprises cells

24. EXPhERRAIIDE cRIH 1§Qﬂrl$(§reﬁ‘ﬂhé 86Mbr® a Mgl and B220
antigen, preferably CD43 and CD138. 12. The nethod of
any of the preceding clains, further conprising

25. eNThe hieﬂﬁ)dsa@bérdlrigytﬂ’@h?@ﬁé ef ke HREdedlingdifieb whdraidtsa@multiplex

for a | at| e Cch43 and CD138
mo'%{%rj‘ qcegwg '%?f@i E?>b|$TT% &Sﬁrﬁ’%f"i'flffﬁ@{‘ mol ecul ar
anpllflcatlon 13. The method of any of the preceding

6. 1y RnBiey1o8 AcOmEInoaD RGBT P PeALH S g 1 RO agrRipesion is

two §t@§ pfdebdsS canplligia 8&pdyhiel rbvérbél transcription (RT) step prior to the multiplex
PCR amplification.

27.  The method according to claim 25, wherein said multiplex RT-PCR amplification is

performed in a single step comprising initially adding all the components necessary to

perform both reverse transcription (RT) and multiplex PCR amplification into a single vessel.
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B220 antigen prior to multiplex nolecul ar

anplification. 14. The nethod according to any of the
w@emsadiigg cl ai ns, wherein the isolated cells BCT/DK2008/050048

subpopul ation of cells are CD138 Hi gh/ CD43 Hi gh or

r tel i

26. 1 Fi el deE eI o Snt bP e Bl CBuhg e seisinugee ofthe
nuclmﬂ/e[sezoemie@mmesms perfdreneden Hhedsanfe \wisaelmslide matitgtasi molecular

e .isolated cells or subpopul ation of cells are
amp&%%ﬁ’bﬁ'Hi gh/ CD43 High relative to the

| ynphocyte-conprising cell fraction. 16. The nethod of

~an [ I I Nyt

9. 2 he e})rlrga% 4L Sr%fn% Stg%ngoﬁ‘é "chlan‘}‘[éez’ésetogérst {R/ﬁar%ﬁ%a%‘gﬁ{éé_e%\? the
nucI&dhder@quarEteh@cﬂ intdrestliapfiecid] indseo@ationtwith the nontipi @dPCR

Aﬁ? The net hod of

ampﬁ]‘?c!’a'ibr'f?qitlﬁE R%S%I%I%XSO\}(\#? e%eng rlme}" e cells are

derlved froma mammal. 19 'The et hod of claim 18,

vvh I

el ilﬁt% %g{o'a\%qere t? Ey ﬁggoﬂfﬁggﬁece%% ﬁTanr%sr(W%%g S%Td Imkage of the
nuclectitie sexpermsad interastris efieatebpy bdatibnns. 21. The rret hod

of claim 18, wherein the donor is a rodent. 22. The

nmet hod of claim 21, wherein the donor is a nouse. 23.
31. Théhermehwd astordingi tonahB onebtiheipnedeldimgddaims, Wwiserain an additional
mol u'l%‘n%gﬂ%a%én %‘ﬂ? g‘égﬁiﬂ%ﬁ%x Jgeﬁ{)%ﬂ égggl {ng tIF%ﬁrg(%d nuclelc acid
sequEnce ef ipteeestds pgrfohwidns, wherein said nul tipl ex

nmol ecul ar anplification procedure is a nultiplex

RT- PCR anplification. 26. The nmethod according to
32. cl| dhemmefodvizeording ts alaim 28| whgrkexth&muRDRxaovetlap-extat$iomprimer

r g

mix Fémﬁrésg%vﬁglm%g %Qtf &%ts%?&r? 3t @8%neﬂr.(@%trge§ﬁ8%§@p(ﬁg)?ﬁﬂ E@Sr set
comarigHsi a_‘n o@riapextedFion Hilecapablh of hgudining taghe overlaptaxte?Bion tail of a
prim‘é’P%t%éln@é} o‘?a'E'ékéﬁaD+r%erF§Et PCR anpl ification is

pertormne e Step conprising initially adding

all the conponents necessary to performboth reverse

33. t L?@é Heslfgrc]ib %gor\%ieyto %I%ﬂ’ggg\xhbgo\gigﬁ E%%E{lelt,p éx o@tehgppextensmn

prlméﬁmmmﬂ8b@50048 28. The nmethod according to any one
JI e%rf 8&@91'}%% 5 1adrrﬁfr1J ﬁﬁe?' m%?éngenlt% glfdag% S%FS(% Et?and of an
0 rmed Tn the

nuc# T de sequ Rces eres 'S per
sanemvemllobahn tighe chaih tregidre gncoolingcagiqaenceanpl i fi cati on.

a;qht?as[frgﬁ@ %Q/Kaﬁrﬁf? rdd.ogrg)l%n?erﬁﬂg t& Fh% tls§rl|s% ﬁ}%na%f 59

wherern said € sequences
of i mrewregtobulin kfHt ebaie dariable sagimi @tqodmgweqherwh@r light chain

mul t ':Rla%f% P@Rn I@JH%L Béc#_um(:eﬂEé Y Béﬂ)ll—};@f R}gmﬁﬁ rrlmpr s%}(wﬂh the

over |4 -ext "accord
to an'}m@(ﬂélrmfstepl‘aé pr ecedi ng cl ai ns, wherein said

i E‘)kaﬂgeeasf)gné FHQCHrevL mHCrev1-ext, or mJH primer complementary to the sense
strand of an immunoglobulin heavy chain domain encoding sequence; and
d) at least one mVH primer complementary to the antisense strand of an
immunoglobulin heavy chain variable region encoding sequence or heavy chain
variable region leader sequence, and capable of forming a primer set with the

primer(s) in step c)

34. The method according to any one of the preceding claims, further comprising

inserting the linked nucleotide sequences or a library of cognate pairs into a vector.
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nucl eoti de sequences of interest is effected by
ligation. 31. The nethod according to any one of the
w@e@sadiigg cl ai ns, wherein an additional nol epCi/RK2008/050048
anplification, utilizing a prinmer m x adapted for
anplifying the linked nucleic acid sequences of
interest, is perforned. 32. The nethod according to
35. cl ahenregiodwveording to lsimiik wirtrei saiceydctqr-iexelierisd emong cloning
0 in at |east one
vectBtrs gf’ﬁ[ttle \V%C)forg ndggcgléyg\?escéé;ré PE)éRr(?r%sﬁéns\y%E%rg onpri ses an
overlap extension tail capable of hybridizing to the
oV t |
ﬁ'@‘lﬁ ﬁ"%th%’& a%@grjd%{b tB g!?lm.%A of 35p\&|0 |g Ctﬁ% f d{é‘a ?%o@%ealéer%uences or
the |ﬁ@|vmlual3ﬁemb¢re ofthe libhery olitdgnpteepainsoenipaipe euuremshazgiobulin heavy
.y e , _ L
chaifi il Rl ATBA g S50y g oS8 B Aol (PRR etia0b A8
encd»dinwmmglleowammsaid gbquenhes arerieggiried irefremdiimg asegtoe ategdy
¢ :
ContQPn nI%Ssee g%'?cts %gﬁ%pm’@(oﬁé bﬁﬁ%re i n%gﬁ;apﬂ'r%/ol ﬁa}nE Hﬁmalns or fragments
therwn abl e regi on encodi ng sequence or |i ght chain
vari abl e regi on | eader sequence, and capabl e of
formng a priner set wwth the prinmer(s) in step a);
37. c¢) T metimsitacoording@biasy bf thetd@Eirey B4 ¢x 86, forthentbimprising creating a
- t
sub-ﬁ%ﬂ%@%ﬁlﬁg a ﬁ%g%%}eof %ﬁ@?aﬁe B%Hﬁﬂqlét%{: O%Bble reglon se%uences that
enceiedindin@proteswitna elesm&d tprgeMEwemf@ﬁplmmlag ) Ilbtary bietarget-
ti I heavy chain
Spe%bréloggﬁ%e%airél WQE%CO%?WB e@%ﬂ@%%‘g&}g b%Séavy chain
variabl e region | eader sequence, and capable of
fo r
38. ﬂ?%_ﬁw%ti‘?od cgg‘%g] i‘tgtraa}/ roﬁ 8?@%2%6 B gggﬁ{) é %dnqp C?‘wsferrlng said
cogrtat@pms or thawimétargeifﬁpemﬁc n@pnaltms@rstofwgrlabie rdglcnk@d:odmg sequences
n or a library of cognate pairs
toa, ?Jgﬁ% a\?geg‘ eSS ED 2008/ 104184 PCT/ DR2008/ 050048
35 The nmet hod according to claim 34, wherein said
ve I C J
9. | oEhE elogREesih o B s A eiine KEERAL B GPRELE vecior
encddes mnetdnowr@c@mtmtmgglmmd@hamsrselected fr861 hushaaT iginmurtdgéobulin

t r h i
clasL%ﬁgﬁﬁ’ @H\g 58 Ig%flg?ﬁ@ﬁ%‘%‘? 801G H |§r|F\)/f Rgﬂgal |rF$ﬁi"£he{Fr‘FB’P|SFn%da light
chmnnnunoglobulln heavy chain varlable regi on encodi ng
sequence associated wth Iight chain variable region

encodi ng sequence and sai d sequences are inserted
40. i nTle enethodretcoordingdo tooe ohtheadaiys 36 dmBa. foitimgy csef@ueingésa steps:

engfmr&ﬂjc & \%chwng?é %Qg%gp%f lipk r'ﬂft: eaort'igI ng&[?én'aés into a

ragmen ereo accor
of th@tcblal rrB 34 to 36, further corrpr|3| ng creating a

g Q&éd dl%@rﬁg%’ ég%! ho&! B Lﬁ%r%oﬁ&?én%ta{oﬁg e%qgr“@%; TS gd h%ncPf

€ regi on sequences
pr ox aitaigingithehprateirepiodact expregeed Epudhd ventmrymseg;@demtatsandgwost cell.
a library of target-

41.  The method according to claim 40 wherein said protein product is an antibody
comprising a cognate pair of a light chain variable region associated with a heavy chain

variable region.

42. A multiwell plate comprising in the majority of wells,
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specific cognate pairs of variable region encoding

sequences. 38. The nethod according to any of clains
W@e0os8a04384 further conprising transferring saiBCT/DK2008/050048

cognate pair or library of target-specific cognate

. palrs f var.i abl on encodin ences  to a ,
Fural eV e 8 SronT P B PT 85 Sol S e sEbBfpsRpa CD43
tamdctctanaa arligeMbEKIEION drideB2PBNaRibe@anexpr essi on vect or
encodes one or nore constant regi on donmi ns sel ect

* UFRISHICER29IRRIFRIYIredbior cATYiRY auisRaversgdransepiion of gtRNA and for
Bt ng%% @R lightaFRin V2868l chedink ARis! | ght chai n or
Iagﬁ)lgj }/ challgn 'Arf]O Thg nmet Hrc])é(d accgrdl ng to one
of the clalns 34 to 39, further conprising the steps:

43. a) AInRdth@FHe hBeratinges VédtoredHeadihg @ c@nrﬁ@rﬁ:"ﬁ?ﬁbo&y with Rl®8n constant
nucl eoti de sequences into a  host cell; b) cultivating

regiQqng P dHsuERan \@righlgeriesh detd rB?Iué‘O%GQ'EP’é?i”Q or
eXPY Re%iting a I PhEy B3 pritindCedi R chsPi&h 2 rﬂfnqm#rﬁn animal;

expressed fromthé vector inserted into said host
ceP) obtaiging WU%P%BH'S@@@S%%CQ”(% eAneRrisingcisttigg pells from

Sal ds8 e&iefra:tiBh W&udll? .rﬂ@awram@dwvesgagprl sing a
nate pair g chai n vari abl e region

Rirg Wi‘(i ﬁﬁ%t'ﬂ@ RKpoeIhIng vayiable gegien P@f@ﬂdm nugieic acids
rml t EgMRdihedPinada®i SEPTRtbA 0P Bolafed iy EBEIR Byt atnSifyinge lin §mu|t|plex
62 WO 2008/ 104184 PCT/ DK2008/ 050048 one cell erived
f r omnglecyiapABeficaticbreredragpaiknyclgic agids Bsing §é‘i’rﬂp|@@l qerived
eXprﬁ%'éﬁQsé@é@ sm?lé%e@@lﬁ%o@ﬂ‘lbhé}%\‘ i&geMddelis; aa‘h@ d#éefhg linkage

antlgen ers and reagents required f
carr9NH@aGENmQQéV@Fﬁéa@Q%ﬁﬂﬁ9ﬁW@ﬂmﬂﬁu6F39WﬂQ4ﬁ£ﬁaV¥@ﬁd“ghtChm”S

ang) drfestimglitkagy v ﬂ%@‘énﬂﬂhﬁ@ﬁ vadldveydhs &bh@nanes i regions; and
regions, 43. met hod 8ener ating a vector encoding

a %HP?%P”Q:"“SWF%W%‘Q‘%E‘% Hha¢8A8t-ant regi ons and
non- human vari abl e regi ons, said nethod conprising: a)
prowdlng a | ynphocyte-conprising cell fraction froma
44. noh [mg}g)dfmlcﬁﬂp 43b\yhg5|[naqa||q rﬁaltlaleﬁgmﬁ%qr@mpaﬁcatlon procedure is
a mulﬁ;ﬂéﬁk¢¢(§R BEIpBica@bh.S, conprising distributing cells
from said cell fraction indivi dually into a plurality
of vessels; c¢) anplifying and effecting |inkage of the

45. Va‘rh@meﬂloﬂ%b@r@hr@ﬁﬁ ‘é%‘lrﬂg4Wﬁér@ln(éaﬂpﬂndﬁlfleﬁ(Pﬂ'f—IaCR%ﬁin;illﬂcatlon isa
sai d popul ation of isolated single cel

two lRB IPF4GESHEOMPHSIRG ?rﬁPl?qrﬁieéﬁverﬁ%Fré'&fiﬂ”ayorh@?ﬂ_)|qupo%ﬂ°ir Ehthe multiplex
PCRPaMpIARHTi¢h. sai d nucleic acids using a tenplate derived
froman isolated single cell or a population of
i sogenic cells; and effecting |inkage of the

46. anphé fﬁeﬂfd)d%br@lr@ t8Clafte 48 n\ﬁﬁ’@l‘em%a\/cﬁr%ﬁibieﬁ HTeIQCRrh‘ﬁaniflcatlon is
headyFand |I%ht chai ns; ectlng@lln age of the

perfafadiip Aol PR EPBPHERY E‘H@”Y( qu’iﬂﬁrﬁ'h diﬁ’gtpé’HF”tPé‘ﬁF%"‘ﬁé‘W to

perféiftlboth FevenseeirdrisaptidAQRIPEAN ARMipRKEIER Bmphiicatibming & single vessel.
vector. 44. The nmet hod of claim43, wherein said

mul tipl ex mol ecular anplification procedure is a
47. MuTrhé RletodREchigRgasRhi bf Balrédading claims 43 to 46, wherein said linkage

of the nucleotide sequences of interest is performed in the same vessel as the multiplex

molecular amplification.
48. The method according to any one of claims 44 to 47, wherein said linkage of the

nucleotide sequences of interest is effected in association with the multiplex PCR

amplification, utilizing a multiplex overlap-extension primer mix.
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45. The nethod according to claim44, wherein said
mul tiplex RT-PCR anplification is a two step process
W@eUpnodsfng a separate reverse transcription (RT)/DER@B/050048
prior to the multiplex PCR anplification. 46. The
me Q t |
49. RTﬂé%&eg‘lco% arqul a Itgﬁﬁ# gi‘ ﬂ‘eéﬂ%ce%&% rﬁsggstl ﬁé’}{ke/r‘ié ?ln%)éld linkage
of themmpiebticiimgpquand:esxbfliryeraadtjls madj‘eetbﬁ by Ihgattoorrponent S
necessary to performboth reverse transcription (RT)
and multiplex PCR anplification into a single vessel.
50. 47Thg ethvetavodrdangdordy nithe erenegingfcldime 481te é@dvtmegein an additional

moleéu?e{ gﬁ}pﬂﬁ;’catt §gd1§"éﬁc grp Mé ?rfl&egdé gc#(@ggmlpﬁ%mhe@e llnkefi nucleic acid

seqgsees vbeteeéstaspettfmmml tiplex nol ecul ar anplification.
48. The nethod according to any one of clains 44 to
47, wherein said |inkage of the nucleotide sequences
51. of Thentrethesitaccerdafgfte ctagd 4anhe;rsimdharriudfrplam avierlarextension primer
. i Dl I Q | £
mix S8 s Bl Kot i oE bt Mo il B, BBarth g o se
comPﬂSI’e’sDKQ@@ﬁBQ@@’@nson 449, ca]Shbleméhytmdilzangziorthb neertap-exignsoin tail of a
: [ 48, wherein said |linkage
p””%Pgﬁﬁégﬁﬁgfg%f%ggkgégﬂencgs of interest is effected by
ligation. 50. The nethod according to any of the
52, P $6€ eﬂ%dcalc@{)%gdtg aﬂ‘n 41% or%e\xlﬁérgmq{]]e ?n(éjﬂf éx%r\]/ghap-extension
nol ecu catl on, “utl
pnmadaptemmﬂ@esanpl|fy|ng the Ilnked nuclelc aC|d
se I
ac%)garﬂ aﬁsg or:?% ﬂ@gﬁgﬁ}% hn{mﬁ e[ﬂﬁﬁe{]r% ﬁ%}}arﬁg]ﬁle%%hg@ gtrand of an
over inapdreglabotin bght ghaimeegiomexcadingreigserscepr i mer  set s
wh [ r
sot) A 18asEbne B ot BrcFhenEk Bl oo SR B
hybr |rrdnlznqgg>mtm tighe cbanervlaa@blex&gmtsermdmglsleqmnca or fightrobain

S0 BRSO PEL 50 3Bt P T ARt v

over prpergsjtiepiep@) prinmer mx conprises: a) at |east

ong) eﬂ?ag?&qé m HerrrI‘J }ﬁﬂ-%rjev? P?mﬁﬁrﬁﬁ{ ?%Xmé%{rteﬁ?aﬁ fRE sense

stran nnuhoglobulln
encostrangl czfequmrlmepglbbulmthelaey:\smalrmdemmoﬂerpodingsequence; and

co
HISREB Aol R aRE T 2o IR @ Srand o1 g
sequmum@ioblulirg heawythiin vaviableaibdien eeghding $egadirce or heavy chain
Seq“%‘r ‘B e r%ﬁ%n?@a%%‘)%gqﬁgﬂcé Qarnﬁ‘c%g?é\e I +0E@hpsaeériﬁ%rts%t Wi the
pri I'nstep a); ["'eaSt one evli,
n+KEBMhe@®ﬂms@pcnﬂH primer conplenentary to the sense
strand of an i munogl obulin heavy chai n domai n
encodi ng sequence; and d) at |east one nvH pri mer
53. coipd eethodanf glaire 44 heheraini tke RER mbdiadids iosertad into an expression
VeCt'bnnunoglobulin heavy chain variabl e region encoding
sequence or heavy chain variable region | eader
sequence, and capable of formng a prinmer set with the

54, Pr fﬁr@h(eﬁ')od'd? c%ﬁrﬁ%&c\kherein a dual promoter cassette is inserted into the
expression construct, the dual promoter cassette being capable of directing the
simultaneous expression of heavy and light chains, preferably wherein the dual promoter

cassette is bidirectional.

55. The method of claim 54, wherein the dual promoter cassette further includes a

nucleic acid sequence coding for dual signal peptides.
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53. The nethod of claim44, wherein the PCR product is
inserted into an expression vector. 54. The nethod of
wa@b@sm4AS4 wherein a dual pronoter cassette i SPCTIPERG0SMS0048
into the expression construct, the dual pronoter
cassette being capable of directing the sinultaneous
expression of heavy and |light chains, preferably
56. whéhe methddeof dlaith 58 winereiarthe eawrssditrevectortbiadkranetdoompaibes a
0 I I
g co e bR AR nck e dep L bt D 1Rk aRRER Winan
congtadinegvy drawdaModmggsererpmmnadfeagme&nthAf)acifOOS/ 104184
PCT/ DK2008/ 050048 56. The met hod of claim 53, wherein
t he expression vector backbone conprises a human
57. cohis¢ enethddisghordaigeo mng ntibdiciagms 43 te bg,eoopriaing refgritert
o . n . X
amel IR siePoh op s R Be Sh A A Ul fRGAHhf or -
fragmesioheientwittbamnyertp dapableloprosidd® linkadsbto the npriakde inght ghain, is
t LY
addée&n@ Otﬂ&'i:c ud&% 1648 EHneg't(hétﬁt e@rm?ﬁ%%g ﬁéa{%r?%oc?%a pr\ﬁc?alt.SRto'r?%onstruct
comphsan@mrforwart h nauminewdt Clagin, caalpﬁbt e m:tﬂrlrpr\dwrmlmganmarﬂmrw constant
alhhe variable light chain, is added to the PCR
xture together with a priner set capable of
anplification of a construct conprising in order:
nmu r
56. pubih oY ReragbAingtohy S chiylss Bt e %oﬁ{#ﬂéﬂg@&@ﬁ%@ng
amptiicatioy step, whereil aapmi;ntn:Baottlde Sﬁcodmmlpuma capstant beavyeshain or a

fragr%gﬂt' thér‘eﬁ%{tﬁ’gn 8@;&%&@%@?@ 8@v%ﬂlg}4fﬁ%§ém%tth€$ar‘?a{bﬁ?oﬁée{‘\& chain, is

Ilghtrﬁﬂ

man const ant her
add@(htodkle PC&pmixéyralbdgettelr with @virthierget capeblpeoftaonplifigation of a construct
I t X
compﬁ‘glh@ﬁeo?d%}me?Mm%n%oﬁg?ht:neetaeggﬁ%%,l agmhpr‘?e {?ﬁ%h@ Cétﬂﬁlgenr ar%d a
murige Mbebiainuct  conprising in order: a hurran const ant
heavy chain, a nmurine VH chain, a linker, and a
murine VL chain. 59. A library of vectors encoding
59. chAnbrary ofavectdn® dineeslingerhimenivt ariibdgiesreatieantibody membeg corfsisting of

e

ron B8 e bR e abb RN RO SRR Ay
lmmotneglmbtmorineaanandrlwlt omsn c@stantmegibnsor ary according to

claimb59, wherein said vectors are obtained by the

nmet hod according to claiml to 41 or the nethod
60. acClog ibraty aooordira tmckBm 159, WBeretilsaidTvestdrs areaohtaioed by dienmethod

. is a kappa

acco?%ﬁg}@lﬁ%ﬁ ﬁ]té E?O ﬂhggﬁet%@é% g {Oacg%'m al ?ngéSQ wherein

t he non- hunan sequences are rodent preferably

mu 3 [ \Qﬁﬁr
61. ﬁn—ﬂﬁbraﬁ/ of c-gﬂﬁ r?cb:é\?ﬁgie?é trﬂé B@t%ﬁ?g%ﬁ)gﬁtces eglog )lé Q%%pa constant
regld)rl brary of cI ai m59, wherein the vectors are

expression vectors. 65. The library of claimb59,

wherein the vari abl e regions are cognate pairs.
62. The library of claim 59, wherein the non-human sequences are rodent, preferably

murine.
63. The library of claim 59, wherein the non-human sequences are rabbit sequences.
64. The library of claim 59, wherein the vectors are expression vectors.

65. The library of claim 59, wherein the variable regions are cognate pairs.
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65 WD 2008/ 104184 PCT/ DK2008/ 050048 66. The library
according to claim59, wherein the human
WO pomnegBobul i n constant region is sel ected fPONDRVRIS0048
i mmunogl obulin classes IgAl, 1gA2, 1gD, I1gE 149G,
lg&, 19G3, 1g&A or IgM 67. The library of claim 66,
wherein the constant region is selected fromlgGlL and
66. | gG2e librég. ac;é\otsiiﬂg-tbiclaira@ whérem tbe demah anmanoeglbmdinesnstant

regicggllg sgletc elagﬂogr? urlﬁgrlq gﬁ% d;cgciuﬂ? %fé gé Cllgéh A I'gbrelfbb%?g]%1 19G2,

a ar
IgGCad@@4drlgg/Ito one of clains 59 to 67. 66

67. The library of claim 66, wherein the constant region is selected from IgG1 and IgG2.
68. A sub-library which codes for antibodies exhibiting desired binding specificities

directed against a particular target, selected from a library according to one of claims 59 to
67.
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