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METHOD FOR LI NKI NG SEQUENCES OF | NTEREST Techni cal
Field of the Invention [0001] The present invention
w0 edoanes74 0 a nul tipl ex nol ecul ar anplificati oPCT/DK2004/000633
procedure capabl e of |inking nucl eotide sequences of
interest in connection with the anplification, in 5
particul ar pol ynerase chain reaction (nmultiplex PCR)
The et hodAMETHOH FORULINKTNGESEQUENGES (F INTERDST
generation of cognate pair libraries as well as
conbinatorial libraries of variable region encodlng
sequences fromi rrmenhgbaitﬁlb]dnﬂ‘thérlm@nltmnecept ors or
rece tors round of the nventl 0002]
000f{5 T RSB RoBRIRER (0t <)ol eHni MegHian procedure
capabRSEQHkEngB1R1cBH8S Sfuehdes BRIAELS iRSonREGSh Q/ﬁhﬂfel ﬁcatlon in
repertoires representing a broad diversity of bin

partlgwétwlmeteiS@ ghairFhagtiet (remlgpley HCSR)gEhl@mathed lszartlcularly

yenc encaod |n var
advab EREORE I Uen i I U oR AP AF HorEies 85l ok PhiaBitisforal trarics of
Varlabda@re@fbntﬁnﬁéﬂlﬁg sqfuehcs fom Fehualss]S1b] B célNféceptors or B cell
nmenbr ane- bound forns of the B cell receptor (also
TeceRABN as |nnunoglobullns or antibodies) and the s
menbr ane-bound T cell receptors (TcR). Wth respect to
i mmunogl obulins, their affinity is enhanced subsequent
to recognition of Bﬁclsgmugdmfbée Inventien| anti gen
o SR A0 RS g R s
larget Ibtﬂycﬁomm ltd:;&htb&esg&p&ﬁent{r@&&&bad@‘tva@ity of bﬂﬁﬂﬂig%@é@ﬂb‘ﬂnb@ SThis
di fra nen t hereof , such as Fab fragnents,
We‘fsit& o5l by anggment plagere IS%LF%‘}S\?PC%P%EW@&@ Tegipas of these
bind t%HlQJ Gifch vaflalk ?
" 91%\;\%2(\)/& all ot ﬁer %ﬁé@?l{;@lﬁﬁ rpz I on ng?gﬁc? Sﬁgﬁ%f%?d ﬁ’xgmbrane bound
formg afi therB p¢ll recepbe(abbsdmobya as Ilmnmdognﬂulﬁmmr astealiesy aﬂ@the

t bodi 0004
A S T I o
enhaﬁéd%lCHuBQeq‘éQﬁ% tdcobhivio B hn ShitRA Hyrbv@ Eé’l? H%&P{o‘i‘ Nhifugh a

hybri domas from rmuni zed hosts™f ol y screeni ng
procgss tergied gélanity watyrasioe svideh involbyes e:g:letsmf sgmam hypeomutation of these
inatorial expression libraries in E. coli conposed
Varla'%frrgi;’)rmgnoglobul|n vari abl e donmai ns, which are

[0003§ uNsaque iﬁﬂn)dn@glblblﬂﬂﬁ @r B&bMEnts ﬂ@%umw@ﬁ a8 ¥eh fid8meht8 Fy fragments
e_di spl ay 0005] The main restriction in

and sth;,ﬁe e’aeén EV % &) W!ﬁcplfé have baenmabiegio ﬁbnnngaﬂndrrgcombmant

a
oy el LS Bl B S RAEE R ol iR ety lso be
clonddyanoreapyessegl. ushgtthes sdmebconéemas for aﬁt1bocfi¢§l on of human B
re notoriously unstable

W th onas
[0004}, n%n?m §P1i’f3fr‘%e§/ ?qfé%/fggtt 9 $ with@|qesirgd igding specificity most
oﬁenﬁh@&iu&t £&Bralh BPﬁﬁﬁdo%rﬂé R PrnBhizSd hoSPEBked %? screening for

t hrough i nfection pstelin-Barr virus exhrb
specificreldngs or;h)ablvemgesgenérailmDﬁfmnhbmqtorléﬁlmpfeamkn tibrariebinsk. coli

ar_net haod f.or, makin man anti bodi es, for
comyfiied S hrnllio el bl SIS fotfatis: Wiinh e S Boes e Hish e Beng
techdiuedBLELA, &r ehb Bl‘égpfhagé di$PRe] The use of
conbi nat ori al rari es and phage di splay allows for
[0005h e Rlagr laﬁlndﬁStbﬂlqnam@e vsgpdithobyteislonfa technblogshforcialies therapeutic
diver.sit Fromthis
antibBieSisne SR & kIS ol iR B kg P Foyiin B
lymphacfythe m&mé}cyrbmadmab@ree lﬁis@e BEmaharg call$Hhh d¥s@¥aphomas) are
sub- Ilbrary can used to generate either

notorwaycw%ie ad thisyaeal b}?&fl teipitifablscieldines fas preductiph purposes.
regi on encodi ng sequences (fpr exanpl e i mmunogl obulin
heavy chain variable o region and |ight chain variable
regi on encodi ng sequences) which constitute the
library can be anplified fromlynphocytes, plasm
cell's, hybridonas or any other inmmunoglobulin
expreSS|ng populatlon of ceIIs Current t echnol ogi es
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donor with a rel evant ongoi ng i mune response n ght
very well suffice in order to obtain binding proteins

WO e@sesrm i ng a broad diversity of desired bi nPCTIDK2004/000633
specificities. [0007] In order to generate cognate

aig lLjbraries t | i nkage . of variabl e, regi.on . .
HunBR et s it Dat Brongh SR with Bl Sy 180k similar
challeB8&H dTeaktabiMityPTRS Bk of idmstddenﬁﬁf ﬁﬁ%ho@@%? FoBskivg hedan

can achi eve cognate pairing of variable Tegion
antibodées dpiigerspy vambe sompansatbd wiithdeere rédsatiad 0@y inlmplewilar
bumf Is an approach where a popul ation of cells is
&%ed and perneabilized, followed by in-cell Iinkage

(0006 The ave/oftdvaitinatéridl dibleeick agd plihg@l’&ﬂsﬂlaygdﬂov&‘sﬁaf generation of large
vari abl e r&glon encodi ng sequences from
t@mgg

repertﬁmﬁﬂfgmab deneswithsa po divessitya epeass of heo Rspmiihis repertoire

selecg%n ){6 S?@% ’geﬁ% 1§é’i§%r?o%%§ gga}%)ygéie 1n a sub-library.

reco | nat on et a ues
This28b-1ibiRy 52 pe uddeo gamdraté leﬁbﬁl polyoﬂmmt esmoﬁ@cldeﬁ anmﬁmel@bs The
ep process

..n these p %Ilcatlons S a ee or fo 1("
variapli RER GREOBe PIYeRSE( & oo oDy piay ahain variable
reg1cﬁpé]ﬁltl?g?1'% cﬁﬁ%xr\f)ﬁhnaﬂ?é }FRInend6M8E §$c{ Hcésm%ggfihﬂe Rhe library can

DNA, Ication of the heavy an
be amphﬁq:d framl lamphomg;l, pllasrem celth, hybrstomesoc esy athet 1nzmmg)globuhn

et og A R riLs P oo B BRE P i foraries

involvle sepdrbteaatRRCcdt th@vﬁﬁ@&&@gloh‘éhccﬂﬁﬁé %é}uaggs &ord 'Bopulation of

products generating restriction sites for cloning
cellssi hese theraiginal pairipgof ,ﬁyrqxg@plq 1m@qgmuhn theavy cham variable region

o 5 S5AR L,  E LLLERO PR PR ) Bl

libragf sdidsedunedcsy aghanhdomigrpaibd and &@Idﬂiglr&lh domhbightiorshitiiese variable
varlab*e glon encodi ng sequences, resulting in the

SeqUERKES Vi oRbRraN DY EhanrS o PUSHE 0Bt F%lso{arﬁevqy»abl@éwpe encoding
s BRI 100 Pl SRR AL AL ening

necetdaey. rTém:ns |typlsally[1&®m&}1ed\b1r®ngnma&roalmyh mbtheds foreatithrR&R of clones
|neff|C|e resul

exhibTg Ry PeN BT g oS oIS KR R SiFplg aven then, the

divetsft§ RBhIEAR] Iﬂ?gi'nt H@M%r suf%ﬂé}{ily%&% BB %%Fe re?{%ﬁ ehfi&ling
original study has in fact never been reliab

sequeRqeerRite ¢iving aswmbmdmg pro@%ms mlmﬁeldhlgb affenﬁyfay thdsatfounlden the

1 1.nk
origiaRDRF Ft T R CrrPtraliet rRaliEyasse pirkan sopgpiggtoril
11bratlb§1dﬁ©au¢e LHegng biald. gakfblepdlﬁgspﬁaewﬂioahﬁ@lrdr 1@\k1%ﬁc1ty in E. coli,

ari_abl e regi on encodi hg sequences and there

efﬁCtﬁns falging ndow 1éf-rtrg e ahgs system dependspt perameteess é\fﬁ reduce the
T

dlve{asgtg ?)g lgﬂé:hl?uq %@8@ (f].‘rﬁmeg m&#ﬁ&?@:‘lé}l& Hé’égd"@éﬁ %u%hc (!I?l(llebé%%torlal
libraries wilhbe mforé/pmnd tcepmdmhemdl@\@rowhhwﬂhtchﬁs@ﬁchwtﬁ' hginst self-

.a oach requires the presence o DNA const ruct
antlg@ﬁ? {;?cﬁasqtﬁgy 25 BaiLs. gmpq E‘pq{éo Rrigina qnﬁéhereafter called cognate pairs),

i n

v 050 61 SIS ABEEN S, OB POGTLRRGNT e o
for Bemd R B{Iﬁioiwahrkbeﬁpgnﬁ Qv pairtigdastigen Ioilﬁmarlieeelopment Therefore,

bt cf oh P |'1eh. gJ bl nsr Cr ant t
the g DTSRI 0B B U P (AR e BLBE FSPGLE? 51 GFSRFAG Aikroach.
Mor@dv*ep thé BEGUAET ))Pélﬁﬁésré%ﬂ)‘{tﬁig £ 88sued b PREBEAP B bYAYd to be

| roantkOsscr)sr\oni a. nonxsecat sdpel dr ci ueaa, hel ecel oun
conserabl v higherwBinintad itwarsiod cogiate pais( thaniin & conveRdorah ndwhimetorial

cttaonsaanel i i eeaoec8si ndgr att sdai auDanb. panR8huonoge
gcw hi |l dsefencrrtsfep. 5o0rgitaniil boii-ebcuieyrgelf,ann
t gcphr nhAl si | negusNengt snt ;

| vi hododnmnf caot eoprl gtirh, sot vdi oe, ut ogesf dht coyaei gn
-roesiicctoBbgracAoiivndeNurtite. al egl cnctbwiitntia-pe

| ost hcei ai neanl.i pcai vi be2) rancadphr| hrdzl , er eocu: t nnen.
ptsctnasedtlaootraale3|phIsyOessoahrmﬂlradlsbaDshalsn)

LY B s - o ~ " ~
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FIGURE 3B is a diagramillustrating a tail-to-tail
orientation. FIGURE 3 is a diagramillustrating a
whemdoso74 ail orientation with the |ight chai nPEnDEAIAYIN633
sequence first. FIGURE 3D is a diagramillustrating a
head-t 05 t orletatlonvvl he chai n _encadi n
ibreE il Qi 0 S\ p el oHE if esed EpEhoroe SHclyp feavency
of calfs ehammgrspwﬁw BiRdih PaitXPE GESh AR o\f @ﬁ%hﬁﬁnzl@& |el|onér§ It IR that the
t he encodi ng sequences are in a -to-tail
size §F # ePgIALS RA Library Widlonas peediopeias d_@rg@ h%a f:@nbmﬁongl library: a cognate
4 p r..al I ovm re th
pair EpBRERRF of R0 TPURNE Flen AT IS IR cBlheR gerpift rom o

doncﬂmnth:a tellévant @fgoﬁig&ﬁﬁﬁuneﬁb@oﬁﬁd mighp Wiy d104utfied in order to obtain
replication. ADM.P= Adenovirus_ pajor |ate pronoter.

bmdm&ﬂﬂte}na agpresenting a heqadativessityrrf desied bindine gpesiigities.
[000')] S FH &%‘érstlg gg Fﬂgeyco%g%tg galr g}}rles Fﬂé’iﬁﬁgg\% ?%\%IQ é&%% Psion encoding

sequbmeﬁrdnlequdfrgmkhsmnﬁeadms relqurmh Astqq:nmnt: tee difenan approaches which
eglcodi ngffl mmuno kap a ht chai n. FRT = ﬁﬁ %

can GG P EhATPHRG Bt VEIA0LE TeppG By DRk <augTS hatrsan dgheribed

[0005")’!}{ S4VBCR i§ %%h@r@it@lewhe%@g 2%95 tYorfofTefts I8 BRd\4WA Wernibilized,
poly A s nal uence FIGURE I's an

f0110§\{ed@6’ A hekagf; éﬂea‘smdlmm‘girla ke regionland hgh‘rmham variable region

B DA W e YN —

extemm R@MR Qwo:ﬁzm i 519 babyaﬁbcﬁm@fﬁaﬁbﬁ ot Eapeli. B} w hogpLLI
| anes and the arrows

BIOIeﬁbmalaftSeBeéW é%‘fr) ﬁé@ @@ahﬁﬁﬁtwm@ﬁsquqﬁaedxn éres¢ peblications is
a b o R gélggfbg&%sc%gse%tg{%ﬂ? ofdPrevbise kiindy #ﬁ? b B1idi8 08 stant Yegion
primpigichérating pNAunegidiudin dDNA) idt RCRl emipliidationawhtiehdavy ahié light
HB- 8 %dﬁ In a é(fgarate panelj the sane lanes W C and
chaip pRriabig g5810n £H0RIINE SRAVCRES HUHEPE PHET §§tE Ronteibnacaher asrlap-
i
e B Sy Ak B oo AR His gpproach is
chosgn, |i\a)Sl’(€lS@ﬂIHQR ofithe peddewargenémtmgmestristion sulnstﬂ]Eclomng Since the cells
FIGURE 6.is S es of phot
are bl thea et eono et R bt iSEAGT U dUgmaaht 15k out of
the cell)\Wadébyt ol RIMY Sctathbl %g ¥ thé REHVE cRAIBRaRWbIE kiSKand hght chain
over | ap-extension RT-PCR reaction w thout additional
variablgRegiopleneoding seﬂuenws,eras}ﬁtnpmméhe lags of g)@aatlsoialrb}g Thekdfare, the

P rocg#l'gcpz‘%op or e?n fie ?t@ > %ﬂ%\%ﬂ’gﬁ en %Al? fn[ageés( the pragessJakqrious and

redu&&ﬁhe/ﬁﬁicfehé)ﬁbfﬂﬁaé@n@ﬁﬁFeSpondl ng to 100, 10, 1 or O
The arrow i ndicates the overl ap-extension

l0009,b r %@Erégeneml%m igmell §CR ispetoetouey inefbcigat rasalting guloav sensitivity.
T e e
orlglndl studydrae én faot févgu beien relﬁlﬂidﬂlfaeﬁ@d lnsa any evhic capfeaised tocverify

eI how ng.restrictjion enz cl eavage, Wit h Nhel and
tha“%e KageACHRLY j0geyLy m@fn%lﬁ@eli\rxﬁvwﬁwswem beplutshioaueial to avoid -
I
scrarlﬁglﬁ{agn&htﬁee %%el;i/g ERS@%SBIS é{;:g‘l %1%112 tc aelhslgéu le Eég@tq @czdmg
sequgnqqgmgi ‘élgmbyrdnﬂruptpigdhe cognategmirext enS| on RT- PCR
oo b BB D ALE AR 28] s el Wpased on
RNAmﬂérIsLs@h@ﬁﬁgOa\iﬁlra{cﬁiév C,ﬁ) NV R bhdre eﬁ&dﬁiﬁ’gm%ﬁirﬁﬂh@ Qell. This
either C, 3, he outer primer in
approagh e pquiees ﬂmma;eap@szf @BNAowmtrua@nvnr@tb@ ittons- sﬂtmg within the cells.
reactions were performed on cell |ysates corresponding
to s 100, 10, 1 or O cells. Fhe size of the
over | ap-extensi on product is indicated with an arrow.
[0023] FIGURE 8 is an el ectrophoretic gel show ng the
results froma single-step nultiplex overlap-extension
RT-PCR fol |l owed by a sem -nested PCR anplification
usi ng enr| ched hurran B Iynphocyt es as ten‘pl ate M is

o A NN s Y " o e
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bacterial pronoters which can be excised at the Nhe
and Ascl restriction sites. s [0027] FIGURE 12 is a
wa@elvene77L£ di agramillustrating the generati onP@Gf/DKE2004/000633
l'ibrary of cognate Fab expression vectors. Step
i1 lustrat the insertion of cogpate pairs of variable
loolrleérrzﬁ&r/ &ﬂﬁ@%ﬁ@a deisieH cBEropsiHo-aphicy s CRgRIARANg fit hgapy chain
é’&éf Yo Cn@i
v e B R LoD A ST hs (SR hample
Cord)r@liaLeTererée?tOO@ NuetdiBAkkla Res.-28, E8%-WangyoK.gef alr2000dglmmunol.

T TR R
are diSt8B&kd by Ging 1o H8dnsaAY 6f direcellipek Aastie, tl?e'reb}belnﬁiﬁgtmg

g-subunits constituting a Gprotein, utilizi'ng
scragiphag ef hgagp chainvarntds regiey anddighk chais verpablteTeeRER cncoding sequences

QU0 B0 PSR RGP R Ty b e

condidtiag of Daeadrsd ﬂﬂﬁlsbtlptk(ﬁdutﬂfzﬂfgkﬂigo destantéthileRahiéd- ©8 constant region
i ntroduced bg}the prinmer tails duri ndg anplification
e

primgrsesenaafipg FRY % ab fapdonating therl NG prodychipposeverabupes and

{ [
rer R PRy AT DN S AR el o
sepasabe tubds)rvaith pradnet éamjco@Bﬁﬂrng egaidtioa sited for ﬂoaﬁtg, i) msted PCR of the
netlcall sort 19+ cel I s fragtiaon. A )
prodyithePitagiesest g (OPtianelY) aesey) lesing the beavy chain
Varléb% &Qﬁiﬂhnﬁq{ hf—‘éﬁ%lli‘n {fﬁr%tlé fé@tonQenE(Qi?ﬁ@leqﬁlngéggroﬁh@l\é’%eﬁﬁﬁe tubes by
+ ractlonfromFlgure C, which 'had been stored
cloning them iritd aniapprogdate veblanerhieni itseHliine chulti-step gnadessCD

PTG R RSt T
that Wi’th tﬁ@éDNRQgeﬁ@ratéalefr&P%Q rgcsﬁlglle ée‘llaﬁ ﬁéa@ﬂhre% s%%%ﬁtteqj@fg fhabtions

fl uorescence gate ased wer e

musulgeep,brfoumed ﬁﬁloqudgf anhlysGRRS hloghlg(c(ﬁmappropnate fragments into a

singl e eF KEHBTar Fh waneictiney | Pie vl eplh PCRper e ERs described

requit¥ €4 1a2RENINEH 08 PnaRipuBEidnk ﬁﬂ%‘énbﬁ&b HRbEBIET oA palr® A lthough, a
1 well 1-12 from ei ght 96 pl at es)ﬁpfl'he eganppgs have s

cogngteanpirdfpiyetpes potnred dybe eslaragars a.cantbmtcrrmlxélbrapy #nerdg)to obtain
blndm\g ed}?é%ﬁ%;g%glﬁg% A P?@a%rhlv%gﬁb%&& B% Xpe% C%ile%fl %{aﬁlﬁl still be a

laboiibes task mtgenerawembr]aw @rbemﬂgm 1o4ag neﬁusn@slrlﬁj ﬂﬁal‘dk@@libed single-
with arrows 0033]. FI GURE shows ELI SA anal ysis of
cell B@?. approash. & ughers S largeywnbst ok maripeletionsiusidy irpreaseyihe risk of

contm&aﬁ&?%&fjh%h deggat (gt) -anti - human Kappa, and

capture ragnents were detected with a
[0013HRR: «mdmj uogﬂutaeni hipth-adfinity bindiug pFatbins penesfplondmg té thecifinities

RE shows ELI SA anal ysi s of. asm
normialy obkersed PGB e SPOTG SheTeisbpiae bt a3 bl azpion
sequ%éeb i BB iatidPlvit Mhdir e(xxgblmu@ﬁ QEIQR%)]y a@%té%%@ﬁy edehidlte a
fragments were detect conj uga
libragy oglmgethty lltme@p@aryftp havan tlonihg tedhpdRSthaticauUREfized to a

high YR G PHRY Kb R R ! R B inimal

[0014To Aqreduct@ﬁ%fmwmi oFabnﬁrg%w@se ANSwIMBItRe {oRh\WbinbBinatorial
a HRP-conjugated gt-anti-human Fab-specific anti body.

librayiggtodie fitfediime highy Oleglmﬁbfoem@thdeqmen depised- ELI SA
anal ysis of periplasmc extracts from plate G60. The
ELI SA plate was coated with Tetanus Toxoid (TT), and
soluble TT was added to each well at 7 Min order to
conpete for the binding of Fab fragments fromthe
bacterial supernatants, to ignobilized TT. Captured
Fab fragnments were detected with a HRP-conjugated
gt -anti - human Fab-specific anti body. [0037] FlI GURE 22
shows alignment of variable heavy chain protein
sequences from TT anti gen-bi nding clones fromplate
GDGO The degree of ~sequence honDIogy was represented

11" a A PNINA 7 ~~n7 ~NANA 7 o
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Description of the Invention [0041] The present
i nvention sets out to provide an anplification and

WO pvRags7pr ocess of two O or nore non-conti guoRGT/DK2004/000633
nucl eoti de sequences of interest which enables the
cl oning of such seque ces to. Qe fitted to a '
hi gh-t hr oughput for Osﬁ‘ﬁ‘?%fegntﬁﬁ’é‘it'é’ﬁl |y achi eved by

[0018] € AU ipRGerit iy atith rovides h @ PEciftR GRIBRT oF HikidRd 5rMn@€ qlucleoude
I'i nk sequences to be cloned. [0042] One aspect of

sequepees of irderestse.g. Yastahlsdegibn ehendingsegueicas, autuhtzylg@fmultlplex

ol SRR, SNBSS R T g o

multﬁ)pl@;c RUWPER follsvedddy littkage By Epsies @fredoniighason. Thé At is
| ate derlved froman_isolated single cell, a

app fsfé |oa inele pell. dasgen enabling eloping of segnatepaitsrin grhigh-throughput
nrﬁt gnetically diverse cells and effecting a subsequent
I'nkage of the anplified sequences. If the tenplate is
an isolated single cell or a population of isogenic
cells, the |linkage g)e§&11 ﬁoﬂ@ft%eri?fuld ei.c acid segnent
conpri sing nucl eoti de”Seguences 0 Werest associ at ed
[0016} IF[G@REI‘II Btaliigram 1Hu51ﬂgﬁgt}fe differear typdd oftdverlfp-tLiepdiad ils. The

is a ul ati on of %tlcall di verse cells, the
bold|lingieq @ PP@ 3110t %2808~ Saefrl g pait of the nsigagrend g pravlar btafcwrresponds to
t
e 8RR GATPAL QSCHEAR MuAFACATEORER BLihf B Ghinors sl

the lmkag‘t Ol%lmwmaleotldd:) sequgnces Of 00er8it. HGU.RIE ldbhitldstratest twofvarieties of

the tﬁp&ﬁ &e?%ﬁ%%@h@ég gaékdﬁ?etég Ipélygw L It rfsm l S lHap, either completely or

partiallP! FIGURER 1 oN) ilRE@4tes @Jeltypem 8¢ dexbahsﬁnrtsvsewﬁ@fe some of the 5’-
transcription step, h preferred enbodi nent reverse

nuclegtides of tmtﬂramrlmtmsl@aﬁalbﬂe apaiplemektage taathe gpee-specifiscpart of

x overda xtenS|on
the feiBpRhE Pt ATRLRIE L PED TSR B U Al AR il were
the dRfird &R IaplekRnsion ltails|at@&ﬁ@lﬁellﬁyntbtyga&h@gbr@rspemﬁc region of the
. reconbi pati on. [0044] A further enbodi nent of the
nelgb'l?@%rlm‘ﬁventl on relates to the gener ation of
[0014r| ?i(ggkgﬁchgf Idf&g&ﬁtsﬁo&ﬂi a scﬁ%ﬂ&id &z'o‘%ﬁggt\l}ﬁﬁfe%%%ﬁap-
extension piier megappmcab‘lel il thg hlmkegeaofnmﬁnmoglobglus emaiﬂ]@&gm(wencodmg

T cel tor i ng seguences
sequipiroy Dha LA RoadiEs e&g@*@&ﬂ,%ﬂcé&andf ehggcha variable region
(VH) B'vRlesd &Qtlﬁﬂlé@ﬂaf& A t@bésmﬁﬂﬁﬁﬁéﬁt‘fb&&ﬁmﬁk B3 sﬁ'ﬁld 5’ and 3’ends as

fraction fromat |east one suitable donor and
Well@ptthemxabuyd gne pEtiemplified arqdact, Tbe hmitiplyxphalaptextension primer

0 at | romthis fraction or anple B
ses FARTR Binp LG P4 et Miye G IR e Thg pended amoww
tails WAtH @Rh&1 5°QFefHAnSIIRGIrAE (1RAANEAE RSls [ TIRIBverlap-extension tails are in
i mmunogl obul ins or TcRs are desired. The
bold} Yhpresieiptien sitastraesentig thetails preapamedrin gpnnegiomwithdhe@il. The total
numgglJ Af prirn?e% nocﬂe &rﬁ.‘hﬁiﬁl& Beag&])?e‘;(tenrsllto p? rﬁe?;rlq{&)fs ﬁxte\e/r? 3 S%Il'igllted on

tarni ng vesse e array 0]
the (ﬁitéi&]ﬁ@&@bdrﬁ lﬂﬁl@g SO esideshel Ry, pribRY Qﬁ@ﬁletdi/@ﬂ&?&t@ﬁél&ﬂpnmers
ste or an alternative C gener atin pr oced ure,
comg@ﬁ;ln@ sikG. andclight & reprinders dElrg deorfmermmteé abgwp df and ofthetheavy

cha11§I Fx?slta%t mal‘%I IZEIF %p@dgﬁéﬁes?lgﬁe | ont%t %ﬁ"&%@ﬁ 8ve§ﬁaé> exten)élon RT-

PCR ik ekp@@dqﬁ bb appoxBhat¥Igrlioa0 bg coLginaihg@he otird fapeoliti cBsin
generated fromeach cell according to one of the

compesed 9f hegonstiet 1pgiendainingganstepnd varidogsle (the kioHiland the

techni ques disclosed in the present invention om't

| aborious and inefficient clegning approaches and
additionally reduces the risk of contam nation and

| oss of diversity during nultiple cloning steps.

[ 0046] Anot her aspect of the invention relates to
l'ibraries of cognate pairs produced by the multiplex
nDIecuIar anpllflcatlon and Ilnkage process. The
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isolated single cells is obtained. As specified in the
section entitled "' Tenpl ate sources" the proportion of

woemsess7ni th a single cell is not necessari | yPEr/DBO6H/000633
in order to call it a populatlon of S|ngle ceIIs

0052] Terms derived fr

heavy AT GHEDE Fefth P BRI teitiablsctenes Ve SEh et pcoinine
gend (Vg; 8P} i)l Schnde hiicat@thé dFERIGRANE e SRaQeHdish frﬁhﬁe Only a small

nucl ei c_aci d sequences of interest into a single
portigagidlin Crilragipl FaRIdiNg sequensg inaraplpfaddrhy thisyewltiplex overlap-extension
prlmgg :ra 'b%(e,eﬁlsg 'l’h%l a%hgal?frég%aﬁl%ﬁ é)g\{/h%eé }?lﬁr?%g%] glgfﬁ t\éqglée ﬁ‘?avx chain J-
ngﬁSSOCIated mnth an antlbody Ilght chai n vari abl e

I on_encodi ng seguence, . derived fromthe sane

r
o018, TGRS cisaestt e il Beiaenadhe Sy Sk oEelipep oibe
|
o B 6 9520t g | A, BL AR O I ot .
Solid blank dhlsfralns:themwaﬂlalt fegih. §hends3E dndivdtes the diragtidneof the open reading
li I i.rcul , gl e .stranded .or .doubl e standed
frampoRSFURE 3as 24 ar%ﬁaa‘ﬁél?‘ﬁgé%%%%ﬁ?% topfasiarorepation, fhg pradugts.

FIGURE' g2} {% ﬁﬁéﬁa&%ﬂﬁ@ﬁﬁﬁé a¥il-idHaf RRhtalBY. Pﬁ@Uf@?k@ﬁ@éj diagram
fromthe segnent if desired, one of the variab

lllustr@fgnmh@ddodalh grieydaficanyith Heylighb ehadix ammldmgtﬁequesmb firs FIGURE

S 1 T A —

firstpai r are not scranbled with other variable regions,
are 5 still considered a cognate pair, althoug

th
[00194 oi%}/qmﬁﬁé’cllstaé@]éﬁn??é}c diggremaf dhengaunpainhulin exmieasion m@ageoLLl 13,
' I
el PR ALEL 04 L 0R,QUIEHOHLES] S0Py
follomhﬂgn:leaiem!sr bls s grombkien gllgpwingedpireeson OIS 3inpfdill$1ntr&mtance gene.
“mul ti Iecular anplificatjon" describes the

AMRT BERG %ﬁ@@&g ArAgRieylinsienistanes. oo Ry erigigofaeplication.
Admﬁwgamlmpnfagﬁ 138 Iﬁ&acma{an I§G‘1La§’é emn%&}ag on

o net hods i nclude t pol ynerase chai n reaction

1mm(1hb§oblth,1ﬁ&8y}2ﬂﬁ) hedt\rygzimm bodl pA F=edahan groénlih:ﬁyn;mc(ﬂbtpodmd signal

Wl | 989 560- 9 t d | t
seuiisy PPFoAY.An BRI Sh HOERGI MY Aciedihos, [1ag Gappa LC =
Sequddéd enoﬁ@in@%mﬁﬁﬁo%lgguhr;ﬁ%ba@ght c%ﬁﬁr{ MSi al ﬂﬁge&%ﬂﬁﬁﬁ‘%ﬁge’c site.

replication li et al 1990, Proc.
Hygganycin=geng encsdlng bgrpng)ciraredistanes. SVEOeliAaSistian virus 40 poly A
e anplification (NASBA) (Conpton J., 1991,
mgnﬁé@ emE%SO 91-2). The latter two s anpllflcatlon

[0020Fe FIGUREI SA/@aM%ldo&@bﬁtﬁémigel [sB&@ingQRS relalELhlor two-step multiplex
i sothermal_ transcription, which produce both single

overkaprexirasipnaP @Bszvae%hﬁ @b Rt Rkl amilf(cegmmaoducts are
derl\%g%ﬁ)ﬂ c@ﬁ?\ ﬁglia% 1%8#111 %rfg Clyﬁ-h‘il gﬁ%g%%geﬁlsaLX&E 'laﬁt ard fsample
lanesanpl thé aerdws lndubatmmashqstedhyuhtlptebcuﬂzleﬂgo exeasist RT-ROR products of

10785 Mbifh B ol i i 61 v gt Bre. C s @ positive
cDNAaédn%i Rnfgé a&lﬁa%&ﬂ el ﬁlhér?lB §501. ﬁgé‘gc%;ﬁijaté 4nel the same lanes

fication of kappa chain variabl'e region In
W, Q ami @art@OlFrﬂRddeEdnaw b¢e.n degititedi witlaldsy centyast inerdes ¢ resolve the

. ..a for a n of .t chai.n_vari abl e

indi BRSBTS s A Skeiitel BF BRGORR0 Pilhn 88,

illusttAengl 186 Mlcvimt frhgh&is RmRERgeldescri bes a mul ti pl ex PCR
reaction, whichis precedeg by a reverse transcription
(RT) step. The multiplex RT-PCR, can either be
performed as a two-step process with a separate RT
step prior to the multiplex CR, or as a single-step
process where all conponents for both RT and nul ti pl ex
PCR are conbined in a single tube. [0056] The terns
"mul ti pl ex overl ap-extension PCR' and "nul tipl ex
over | ap-extensi on RTPCR' inplies that the nultiplex
PCR or nultlplex RT PCR |s perforned ut|I|Z|ng a

o s o a o "
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chai ns, lanbda |ight chains, heavy chain variable
regions, and a, b, g, or d T cell receptor variable

WO e@sons74 A primer set for the anplificati on OPCEHDK2004/000633
fan1|y of nucl eoti de sequences containing variable

AR R FIEE N e TN A —

gels gtﬂgﬁﬁg Rt @ sulsi RN 8 sinpROG] mipIdxed Vi Iap-84BE68 RT-PCR reaction
identrty" is expressed as a percentage which indicates

witheiaddisighaleP GR ainglifieatiop. etank panal M des 0 bpéadder and M2 is a 500
u er t t h.of e shoytest
bp 148368 EREEREYE T b 5o SRS e oSty ERbufosypfpagdii derved

frombenetdtrdspeidingtot 1h)© m;rtbcﬁro &lls T'El‘id aduﬁsmd[batdsehésmraprextensmn
of the seauences wherein is the total nunber of

produeintiGARE; aﬁ&%tplafa%%le igal inFigyre 0A. SHGUBKt GGz qn;ﬁlectmphoretlc
t
oo BBE TSR LR R 00 BRI i

6A. E’EEUMEHD ishea emequﬁmmc]ga@ubmgf@mmmmma clearchge w1th Nhel
under ni ng. shows t he opti nal i.g nt,
and 1§ rqsmﬁ lefslefe ‘k’ﬁ BVSHg- SRS TP HCh fro %@ alfs[ﬁ m% gure 6C.
[0022$) FIGORE2] 1s-la_ﬂ %lekﬁ@fﬁ)retfcag'é{j Elmvﬁng ﬂ{e rebsBHRGRIT a‘éi ?hs-step multiplex
fespect to I'inkage refers to |inkage of nucleo
overblpﬁpxmm RIKPER fallewedby d eerirecstddr RER apliScatone M1 is 00 bp

lLi.nked | at
tadd V2 55 S0 BHEE et S FRRT B e Ritaf RBhsen pimer pixtures
cont&hing¥itBEESE,, @ﬁ? Otar ¢ ar €1 agtRHuRR¢Pithien th ﬁl@%ﬁﬂﬁ?l@ﬁ overlap-
this will result I1n a conbinatorial |ibrary of |inked

extensiquBROUR reations e pRactpmiewersatfomesomel) kyeateRorresponding to
d
0 JGEYSURESNE T BESHERE SOAAEEERI o MAE, BBt o

[002341 pEKHHREl 8is |aﬁ Elebﬁoﬁlﬁﬂétﬁ:’gbﬂ? shdwink ésk s feons b Bgk-gep multiplex
63] The term."” | ate derived fron1§n i sol at ed

over@prﬁe,&re@swaﬁﬂf’c% prOW@b ¥ @ Segi-pesics KR pppHlestionysyg enriched
i

humA B3RO 118 (HLE, 13EL 15 BbEidEr, THRS AR bR Refis o the
size ﬁpemA,formRMrI@mtml@@mm DNA. The nucleic aC| ds

cap ei be | te fron1t e cell or still be
o024 PEIGURET B cBfpdin Gogirtraheupmmaih e Gl o
(Emd65/G1P 382 IRR46 5/ PIPFB P usdd Ift)&sg;%‘l?hﬁfaﬁl’)ﬁnof I-“gd—lhﬁnﬁﬂﬁ lekbrlcSsidd QM lines,

and Li nkage Process [0064] One feature of the present
wheteribeendodmgrsequanees artim mhw&datp -hehd pribrigtiore dds yaetgrstagmprise the

f interest

follofffy pethehBEAD &tk o aRs Ak o eREiE" huc o 2Py origin of

reph&zﬁmmemmw Adaivirué rafbr3ateptdndere BFPY-Elohghtith 8108 promoter. AP
by including nore than_one set of priners, for

1ead@x§|11‘iﬂh@e #he spbh@seplpa% sequsBese YT heavy chaip|viarighly zegiemencoding
sequég 8 ]Ief):} %eﬁ@e%ﬁ%@%lﬁg ’foxJ 1Hmtulﬂﬁ) gf‘o%ﬁﬁfl s%%ﬁotg'x@]n heavy chain

roac
conspmt pdgﬁfrﬁSBqu@@tAn —Relaﬁt beda gIthlti tplobil AxightIRequé@e aEFH polyA=

Miltiplex PCR anplification ltiplex PCR receded
Bovigg Grever Sermons oty ﬁﬁ?@l&fw #&ﬁqf:ﬁ%swe ibe faa murine kappa
leadé;rn%ﬁ’ﬁﬁ 15%9'1@1 ﬁg@il}] \gﬂfé Biddain Eqm‘i‘ﬁlﬁﬁgﬁy%hhﬁ (ljaﬁi?‘tﬁiaqr hf Qain famﬂy 1b or

xdanple in ysi s of nutations eti ons and
1c. RRAl s doFlphiesognitafn tENge) s1feoHygwamcm agenecmediag hygfontycin

resisfge- VY B Asa s e 4157 PR E e SRS Q7 URES 9B g OC are
ethlcﬁtl,lm beSYRte s@alnedQ\%gfr'bse %@l? loa'aQ&’Mth]E@R ﬂ%‘dﬁéﬁs 1som<¥hi3ﬂ)?1‘h cell line CHO

here are onl ew exanp wher e i nmmunogl obulin

Flp-lnﬂémﬂ%’ﬂ BRPy8 lveadl &lp-byE m|46é/ﬁéBiﬁZq gespedivelyc bgndsalsto 4
been anplified in the sanme vessel as i nmmunogl obulin
heavy chain vari abl e regi on gncodi ng sequences using a
mul tiplex primer m x conposed of nore than four
prinmers constituting a VK and/or Y cpriner set
together with a V priner set (Chapal, N . et al. 997.
Bi oTechni ques 23, 518-524.; Liu, A H et al. 1992
Proc hbtl Acad. Sci. U S A 89, 7610 7614;

o, o, 1 A PN OORL e s —~ ~ N
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sequences during anplification, wthout any

internmedi ate purification. Further, conventional
wWo@r@shar7ext ensi on PCR requires a separate |i nRCTYKROR000633

reaction either with an outer priner set or a nested

comRpFFly S5 s 815 o BEAE550 ot B’ BEgE B gsed or e
multiyslelt bveaaTaplexaiidlonfR T-RCRABad08PM i§ a0RDIPNAddet (INéW England Biolabs,
mul ti p] ex overl apextensi on PCR of the present

New Eredanid, S8 A)f bbearovs indicptsdhe peqilaprextensionPCRproduett

[002% Pgﬁg ?R%lgl dt 1% g%lr%rj\f %’l’%ﬁ@g&k@ﬁ% %ﬂeﬁ% %}?plrl]isfi gzvrd%} Fopgenerate a cognate

antitwdg rekpesdon EhsinpfrolGRhienpdliyélosal tor dfonoulonhli #itiBEdids can be
tenpl ate derived froman isolated single cell or a
CXPIFSEUl ati on of isogenic cells. 16[0071] A further
[0026] €RIGUREOS1 i BQcRINBRR Wik %@5%@@01,%9@ Colt %?ct@r used tq generate a
nucl eoti de sequences derived froman Isol ate S|nd1%
librageof Fabr vestque py irstitiog thef ovieslopericnsior filagmasts icemptisihg teatognate

b R oL Bt PR e s
sitest Phd RtdRbohippisxthP @Rlovﬁﬁ’% eleRRnBMBhiy dned if PrPard @ﬁlti)ré resistance
y

nucl ei ¢ aci d sequences of interest genom ¢ DNA

gene g dts psomapten UG YP-@Piiverigin ofrRbcatRy. Hlyimag GHtsaqwaice encoding

' . O tion of i.s ni,.c cells. derived
hum, Bt ol B R oy O BRI 88 X nce
insert ehpdhait euts@i fupen irsértivs op s iveilep-totedion fagaémsthd Pand@fac 7 =

nucl eoti de sequences encodi ng_a heteroneric protein of
bactffrr?ﬁ e%%&qt,erwhlgh sarcicsFcisabatthe bsb e Qegliressdctiongifes.

i t1~cel. | i t-hi . . Thi j
o0 R ance et bR AR AP B BopBliaor My F coguate
Fab exqugssmintvectoro StdpHdllssngtms niuemsation of esgmte. pais pé earddble/region

encop{igsgteatiEuig gV Lo b eHReL SR or g secior Y96 o Spetvot
diges%io‘ﬁg‘St%F qR1lus®4teSthe KRHRNI FA HﬂEtefﬁl&%ﬁﬂl‘o&t aRd 1e§dé}5tzasse e )(( pelB

tenpl ate source an inportant feat [0072] Multiple
leadeyvReidcapomrtee duiving tRGRpressian of VdlyandR fictpramniet-ggyB 1éAder driving

99/ 16904, di s¢l oses, t-he linkage of exons froma genonic
the e§g¥fﬁsé%8flghxgt‘éﬁﬁé[ﬂgh$élé&e§%%lﬁ thereby generating cDNA
(00280 FIUREUSI illhdtROthE BHRARD ol AN IyRiubBlits IREHIBERL & 88 protein,

_.as described, utilized one priner set (constituted o
utilizingsipglerstapsuliptexewenag-extbesion RKRGR fdl mveldbycnrdditiongl PCR
| tipl ex overl apextension prinmer m x. Each .
ampiiciion i Srsiofie e eCeatinbseibns presisn Sigpvih the eige of the
linkddioddk. TR ictibhisH®Y in§6ducby by 1BH8thAd Furing amplification are
_ _over]ap-extension tails. The c was generated froma
indicateddprithe fipel predesti c DNA by perforning an
v t ' [ol3) i gl-ng t tdpl e

oo oBIGORE A B8 0k 158 BRGNP CPA A o
dononblood; @sthe amgnéthally ssrted noadelsaRa \CI31ERgati (06 fradfion and (C)
gener at i on& cDNA from the exons of genom c DNA as
magrglicaly #atedi (DD s fragion. isscattesi rlpe p&d 1 VBB pldiaandiahe
CD38/CIMS WloPls SRERHFGES, RAGRAL No for heter omeri ¢

proteins. First of all, heteroneric proteins are
[0030f e KT @R E W Seshpwe fiediD T FHofradiohffeome Riguge d €5 whidhdiad dsert ftored in
. .exon linkage, as, descri bed i 99/ 16904 relates to
liquif fFee R GE bR ESIORG PHb AT L Ty rer S andgai i oy plots
corrdsphdM LR Eude WCERL kivf.aci | i tates the generation of

[T braries of linked nucleic acid sequences of

interest, in particular conbinatorial libraries and

l'ibraries of cognate pairs of variable regions; a

conpletely different situati®n than |inking a series

of exons froma single gene, resulting in a single

non- variable cDNA. Further, the present invention

~utilizes nucleic acids derived fromsingle cells,
preferably in the formof RNA that does not need to be
i solated fromthe remaining cell contents before it

- N I ~NN A1 —y Y
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interest using a tenplate derived froman isolated

single cell or a population of isogenic cells and
we@bdososa7mg | i nkage of the anplified nucl eoti dePCT/DK2004/000633

sequences of interest. Further, the nethod conprises

( ¢ : o !
s RO A O LA ACPH RO, s
and & @ublfeeceneergatd Ibaﬁeﬂton(CjIﬁD? ihendDgB&S Rierd tﬂs?edgbﬂ 1@6ﬂat1?g the CD3t 8high

C of producing a library of cognate
(CDSgWY %ﬁﬂ?ﬁ%? ge Pﬁ@@)gﬂhrablegreglon engodlng )
[003ﬁ € @I@UR@SI 71808 e[@fraﬁrg) % ;!Ugé'i ?ﬁ&?‘i{lg %}%V#;Q&&qu? ultgalex overlap-

nmphocyt e- cont ai ni rac rom a
extenmomRTrléCI& mactmmbh yosor T IB3b v d, mllﬂatz fromn eight 96 well plates). The

|on fromsaid cell fr i on,
sompBHEE S o S TRt So 116 Gra ot €h g B) Bihid§ spagples in cach.
The eiqie@teﬁ%ﬁhekb)f tigH &&Faplékteﬂﬂoﬁ ElabBeht 948 ?ox1 atel 1070R .(jl"he
| ymphocyt e-containing cell fraction, nric %
putatiyg pverlepexienpionfiagmentsnad llnyrkadrm@l arqryl/su r aI i t y of

osESRRLRE, Mo QRSN S A DL LLERLOnE CTULLL e

ELIS& glmwascoamt with gélat{g)- &rhflhlﬂﬁ&UK abpdd ﬁn@f:aﬁt&‘éh #hB fagments were
cells is perfornmed and_| i nkage of 5 pairs o%

defe%fr W&glaé{%gpewg@tﬁé eamgh@@@fyaﬂwswfm@pﬁy an
[0034t] neigiRHal SJBM | 5 o élyﬁg of #;é}gil%nﬁe F?l!ractscﬁ fpé%ﬂe [e’i@%{)] The

he popul at1 on o ed's e ce

ELISAiplaleewas ¢daeedt with 00 ggénlcOvatbunsiag Signt QF509))ahd s4RRed Fab
inthe first step the individual isolated single cell
fragments per et ViR 2 SRR Fonrjpeatedstranti-kuregnpatdengcifis aatibody.

[0035?013}{{}@{03@@ sﬁg\gégﬁg@n%:aﬁelyﬁg %)f%eqfﬂlé])s it tPaeE{)I? rprl]age GQ60. The

ex RT er e
ELISA plaafl wiasycoafedweisls Ebtanws Tdxoid, dhd esrgared Fab Iﬁdﬂgﬁfehl@ I’W@é detected

with g 89 BaGupsied §bRG E@gﬁgﬂ%ﬁﬁ% ionsbad enconpasses |
[0036P CFECURE DY sBHwaddht | ht@ﬁ bm dnfEﬁgk %8%%] &f{b@rlblag}hfcdextracts

vari abl e regi on encodi ng quences
ffompfrl@fé 61068 dTleniBbtfiAvplateswast conted vpthe"ﬁﬁmﬁum Toxeid (14D, aralrsoluble TT

i dual t7 .Qf. d librar ate
vas LD S48 PR SRt 2 SRR 5B s om
the ba&giliflRuperBNANE] BIMBRBUBRE T T, €a§§1§é2PFaf%t BbrnkdwaR detected with a
i munog obulin hea%ybchaln vari abl e region encodi ng
1

HRPconineated st-eniidumanab-specifis ambodane ceII or of
10037} CERRE S SRR Wthafenl oF Farlab < HEPY Rhnid bR R SrdteREs Hom 11

antigas-biclimgt donesifidin pldﬁeG%@: e e e loﬁbéq@eﬁ(%lid?ﬁbl@%’ Was represented
@% lvgaln variabl e re&hQn associated with a

by diftqrenh shadinegn] QW% and Give mere ﬁ@l%tgé withalash, grey |aa@ fight gres,

respécﬁ%l? r@DR’i '1910@%%& al ardfgﬂrﬁeﬂ ositibn toh 41. B8 %(lcatea at alignment

mul t1plex RT lcation o presen
p051thln\5értbl76 nCDR3 ib k)qatedfaoallr@ﬂhm pdm:‘tﬁor&‘p‘Oktot M- Bie@fature stop codons

where r e transcrjption (RT) is preforned
were BEREES Bl af Ao d A EIRE POCANE B B GHETSY (1)
distriBhife@ it d MRvsbrh 141 R ¢idHR lvﬁﬂﬂ*l?iﬁ re@9Rkd fi dﬁﬂl%'t@ﬂ‘)oiw Md ABure 22¢
a single-step process,- where mul ti
to h ia st betioparavon steps are perfor rred Wi t h the same

orsAERD 25 R, Kok 09381 THE o Y ELS 8 epence from 71

antige®Bindindi diGnas Rk glenet GO6E Tht AEASE oP u¥hdedhobRibEyl widepfdsented
eneration of cDNA from total nMRNA or "t arge

t he

by dl’s?fs@ag hadingsial 0070 $0gnands@)%amste @emgecbwah Iblack Pereyrendslight grey,
whi ch can be utilized for the reverse transcription
are for exanple oligo-dT prigrers, random hexaners,
random decaners, other random prinmers, or priners that
are specific for the nucl eotide sequences of interest.
[0083] The two-step nultiplex RT-PCR anplification
procedure, allows for the cDNA generated in the RT
step to be dlstrlbuted to nore than one vesse

' e Y oy Y T L
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within the intact cell. Generally, the exact
conposition of the reaction m xture requires sone
wopisoszat i on for each nmultiplex prinmer m xturBCT/DKR@4/000633
used with the present invention. This O applies bot h
respb@fvelyNEDRYO;:
ppr oceygur es. Sﬁ&%gig]aa@ ?héll&ﬁ ?Iﬁ lrpﬁgtllgr\l/gg gor%fgjj %Selogq;tec{ ﬁgi_{gnment

posipee 8% fit 64. GRRS isdocated atmjdginﬁelﬁmbsmpﬁ 93tt€ 106 Ri&Ba @A Sodons
|ate.. . ln such cases the

tead of. R
wers 80l AR sk Ao q s 1 Grdshieir e o s -
distriteiei initwg r@&;@ﬁ‘%mq{afttt@ﬁ igﬂfk %o B[qgglgegﬁ&ﬁ 20\9 Figure 23e

descri bed t hroughout t e app Icati on.
tOhmﬁh@ﬂ?@‘i@ﬂéanultl pl ex RT-PCR reactions it may be an

add addi tj.o conponents during the
ooasf KRPURES 4 BoRER <Pt I ORRON T Keteloinyhon abgparent
affinitidslof mla@ed s1en&Tiréth Hate GOBEIS THEHIP T‘Tecﬁfiﬁoﬁ% &gnf:é?ﬁratlons from
ebeadNW’mxuneorarmtlpexpnwm X

ex
100 PM {orrfeld dilpensy ﬁ@rerﬁﬁﬁdﬁéfo iboirpb £nagm©nts thbrieby campeting

out t&\ﬁ ﬁgge n %&eﬁﬁ@“&f‘% e 8 rreblgc? 3 aﬁj z}t&ﬁ %étst%%ﬁe%mﬁ(’ns are

givers bk eatit (ﬁ’ﬂhﬂubiet\aid&ﬁndiﬁg RCRrive sul6ble T Tdoneedtiafibh fo fh@ %mdlng
nec sar to obtain the desired |inked

foung W%ﬁ%?ggluﬁgggé}"a% ediie @d@’f“‘d’é’né eq uenc es of interest,
[0040R "PIGURE 95 R¥oWHE dBibit I‘pﬂ*([g%%rgg o C Sl’gteshp%vﬂ% tgxe intra- and

one anot her by sever
interggpetit rghatinuskindietbrecREnHER]y haagﬁhmcbhg}ﬁrchalﬁmﬁ‘alble dbinath sequences.

iffer pl ex primer Preferably the
Pyl ice B BandLi e et s dasieiin g ot g o itoriadicate
actuad psiriag o€ p&itiewladV @n&é"@&)sﬁieﬂnﬂﬁ@%ﬁﬁl%s obiaHReY $om 4 B6m 1natorlal
| 1 nkage process na¥ga SO be perforned as a mul tis

libragy,ysengahage displgy £ BY indingclanestabfdingd from glhshnﬁrytocﬁ cbgrrake pairs
usin t@gp&{ggﬁtq%& ﬁSﬁd sequences of interest, either with

I'on or reconbination. Such a stuffer
HammMImycmnwncm;ammMS pronoter el ements

or a relevant codipng sequen recogni tion sequence.
In a preferred enbg’gF“rféﬂf ‘P‘éhf’ﬁ 91pr ocess is
[0041p eTHeqpromelt inRerithin) BBt YEHBOldedn ahhEifitMidd eﬂfdelﬁlk% E&E%ss of two

lification. [0088] In one enbodi nent of
or m‘i’rﬁ VERCPRiEUcHS nml@m:ec@ese@uenaequumarqst whigh enableothe ichpmingsof such

sequé‘alggéotg?}g'tfﬂ%ﬁ%(\% g;ﬁ?@fﬁ% u?%ap{lﬂtg Sii,laﬁls l?ﬂ.ﬂoaﬁy ggttlpyﬁrﬁ]i by reducing the

numbet df stepsngcessanyl td iapptify ﬁ\tﬂﬁﬂkadéq&éﬁcesﬂﬁi Bleddmer m x.
resul i.n the conbined anplification and |inkage

[0042]2 %‘%Sen"ép?cé gytiondes metiodelt élmlﬂpg aeraliprefowntdostiguous
nucleBﬁ&’éjﬁqu&R:Es Eé}ﬁ uﬁ%ﬁlé hﬂﬂgﬁf& dﬂg}’ &4 Fh% tgg’i&?&%ie%ﬂla? plifisatigr

onpri'ses, an enz
procegglteynmlqglée acquieniesygf 11ﬂtemxtyumtg eesiplte HeriwddBpa be isslated single
1L, (d F £$ONMDLL Si dATP, . dCTP, dGIP ’flnd dTTP) and a
cell, 4O S EPT e BShr i gk Phesnetealy Giogmopallyind eiecting a
subsef @t lhﬁlda@fof%@zﬁﬁ bl'ﬂﬁ‘éH seQliercBE IPMHE $&RbalenY Etms'ol%led stlll(xge cell ora
I'i nkage of a rality of non contiguous nuc
populgiiefenisegeniss Cﬁ?lﬁ,ttbﬁ élskagesreq:uéﬂs firoa medeib ycidseginphteomprising
X n., RTPCR |l ate derived fr
muclo ! ceBRerBE SEIPIcR SRRl P8l o o cosmatestgmir JF the
templafellb & populatidiest, gehbigcally tdikeskeCRITH rth@ﬁ&a%@ &Rl fARib3k &f
rform ng an additional nolecular anplificatio
segmchtﬁwgge SAeEFEment Epmapraseamcipic acibsaquendep bEinterest assomated ina
V, rned as a
randogli Iﬁg éﬁéé?%ﬁ%%’be r g@gin%to%aﬁ{ ] A nultiplex
over |l ap-extension priner nmx of the present invention
conprises at |least two prinHl sets capable of primng
the anplification and |inkage of at |east two variable
2 1regi on encodi ng sequences, for exanpl e,
anplification and |Iinkage of sequences from
i mmunogl obul i n heavy chain variable region famlies
mnth kappa or Ianbda Ilght chaln varlable reglon

. o o o o o
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pair of variable region encodi ng sequences. Such a

cognate pair nmay conprise one or nore constant region
WE@p®eMi21g sequences in addition to the vari abl BCT/DK2004/000633

regions. [0094] In an even nore preferred enbodi nent

f i ' . -Nugl eot | sequences of . .
B R e 3 A SRR Smfliication
procedire ds mpuitipderePCR seplidichiien, 2Riférakggre@aatbih esvetse transcription

nat ir,of. light chain variable region and heavy
step i mrefrapi ambgdwgfw *if dgRtHgicR iR ieatiomsindlinkage are
perfE:@eHATh @ sRdld st&f Yistng HRi1Li %x QVE e sﬁ)nclgf-iﬁgg? ér AR Vely in two

enc_odi n?. sequences 1 n a Itron"to e var
stepy Byjnpmyltiptey RFACR fallohwed bydiphagebyhgationay révenikmdtiahed
r | ate.derived fromcells of the B-lIynphocyte |
roosf1; ALRABEORO N it B orerh sRSarcrelatairiaithe SRgomBioh of libraries of
cogrfateAysliis @OmpHLies liakedWia a1 dYe R enBRRANLG uERes GR b
white bl ood d I's. [0095] e?n ORI QuEntes 38 paficAlar heavy
chaip ¥grenbhlenegionanddight ehai enpoding\seqnsnoes, ort heelhiectsat (TWR) alpha chain

[ t [ TcR i able. ' . .
eno R AR S AR o B Fhehte B RS eh i phmminine

lympaicyteabn@iniimeel fravtioaliton bE1ghs® Bn@8idiableCdbRbPantBéptRhRy enriching
sequences or g chain variable region

f re LO? Eggodig}g{ﬁ ) X

or a1 hPPRAF T Reptietipg diogthismasdionglos exarenle Sslynpliotytes or T
1 : [ C n regl on
P Y wHA Vo R 16180 R BHGRL 06
immpeqglemdins Put¢Reare desicdd. The hgmetioeytpaontairyg bl fra@loato? @he

enriepeA L BR RIS Rl linte S o e selsonaning Raceliin cach vessel.
The &ir@CH Rble S4B ArESubRREro Bl 100G se H&fﬁgﬂs?%tﬁine(@fp %{t%hgﬁ afllternative

white bl ood cells. [0096] Another ect o
cDNpy gesengting prpsedureriisingsthe oucleiclacide detieednndrhitind popuRioRGRsingle

' lation.of genetically diverse cells as
cells}gé:t'r%ﬁug%tg.o@%uﬁ g&p.ﬁ,' ol]%gsjegﬁaytng,ulhgleﬁ Zolec rapﬁ)lhgpgtfcg pyocedure
and latkagelbfghis f venads rador@lcodik ¥edueRPRsGRhératcd fifth badhellS

%lfiwe case Wi th variable region encodi ng sequences from
accoghingioge of teanefhodsmfithe pighent iventionzi ng t he present

' j ] ' ch, non-..variable .
o) Y0 e, LR B R O b g nd
ineffivéomtl clbping@pproacheannd additishallysed@les it itk oFicoflamigRloh%nd loss of

. 097] In this enbodi mrent of the present invention, a
dlve%ﬂ%ag%‘q&’?u}g?i%?ﬁl%ﬁﬁep@uous nucl eoti de sequences of

046] NARSBS! ' i (B | S5
10 .]p erform arﬁgécﬁg%P %h:é EIF%? E‘%@%%ge%ﬁ’gﬁr?ﬁ‘ cati ggn a%?ﬂ% téclf rg% |68 é’ y the
multiplexraeleatargimplificetiesand finkage ardcesspThs mititd libvegl of caate pairs

CanetFRY 0 er i B o e perseridt i e be swecied
screehitigethefeby ghhbrAti a sublEhAR! Mgﬁ&@ﬁéﬁss&ﬁoéiﬂg Q%Eétg#@fiﬁg binding

step, of perform nlgéean addi tional anplificarli
protejn yagiableslogwinstas fulkdengih binding psoteigse cel | approach the

[ i1t her. erforne ilizin il tipl e
oo}, BTG AuRahlt oF BV Ronre bipwed i B Ghe resent
inventioh eambd iised iy tHeyexiptedgibh @0 rebmbREATIROAG bR or E&l?f:l@ﬁﬂ?ryteins,

tgg tenplgle_derlved fromthe popul ation of cells
wherg, fie agiggnal pindingptfinitineandwnenifisiticn prasentlis thednmor are preserved.
popul ation of cells may for exanple be |ysed. [0098]
Application of the process of random | i nkage on a
popul ati on of cells expressing variant binding
proteins, allows for a sinplified generation of
conbi natorial libraries of variable region encoding
sequences. Preferably, the popul ation of cells
constitutes cells that 23exptess variable region
bi ndi ng proteins, such as B | ynphocytes, T
| ynphocytes, hybridoma cells, plasma cells, or a

m xture of these cells. [0099] The popul ation of cells

in the above nentioned enbodi nent can for exanple be

perneabilized or |ysed, wthout additiona

. oy o, o o o -
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reconbi nati on product, or a fraction of any one of
t hese products or using partially purified |Iinked
w@e@dnea7s4 f rom any one of these reactions, e.gpPChPK2004/000633
perform ng an agarose gel el ectrophoresis of the
d products, and excising the fragnent
Deﬁ(k:lgﬁuélespondl ng to the 24expected size of the |inked

[0048] afTha kdre ‘fco gnadp A iritiks 28 QHBNEE Bair Ef)ﬁorpé&ﬁfg%% nucleic acids of
| i nked by multjpl ex overl ap-extensi on RT-P

interggfd %tuaéfh%ntaamﬂ Vithia r demve @n@fse@mwl bepreﬁarmécembodlments a

h
cor A FFL R A Ao LR pighsong gnoode o
bmdmreuem veankeblgelonfair el whidh geai@dquéreg ble dEGe@REMShE Bathe cell.

were not linked in the first 5 reaction. Sequences of
Thus, §fhep s&ref%fﬁgﬁr ¥ ASORPI e Bioring nielginedies ¢ stablq fiagmen thereof,

they phestRR R BIRGR
o i BB MG ST LTy v
from,ﬂﬂs(phllmegng@tq)pzaswldﬁor exanne be poapased offan patibodyf vagiable heavy

[ ot Such prot.e hat a conposed of  at | east
cha PRk se ey BaPigion JF Vet bTc G B S8C0 A seghgnce drom the
samdXdelll 6F &F celidc@pOFBIchEinRBsEhE §eq%€§cece@ ed Witdll &faﬂfjechcodmg
of species. Some of the clasSes to whi suc h ot el

sequepge thesamg celd v hiprasy efigygnets, pains fis abcctltm’son of swhtcugmite pairs.

[0049f rPhe ftegffi’“g{)to ﬁdyﬁ{%@d%nﬁg%ﬁggE%ﬁeéonllpfslggs%e{gﬁlga:h%f{;%acuve or have very

low zmtnvttg lat‘r&mpbfaﬁﬁézpmreﬂ db1i 1e0erPé BhCHBtiGE. SucH PSlyRiésdsePhdedo be
encodi ng _such _heteroneric proteins are

activEGH. 5 R (RBES IO 1 5 K0rto beanpst Gt (Thasio for xample an
o e N D ER e e AR i gl R S Ol e

POIYIpm@s@wtth rthmemrs@manmypmbesmaam nucl eoti de sequences
wher e

domai.ns of the s rotein, t he
osof o i 1B PR oty ol e aé?@%léh%gf gaetisplly identical
cells @n§aftulf an I8 RhRPopul 484 gﬁ]:éﬂ% ﬁ@e@ﬁ? g?l%ﬁo& Man isolated
present invention the nucl eotl sequencess
single pelbisedtintexssitinite prasdanabiventi@gi on encodi n g sequences

bul.j,, f
oost| P8 R ST Shal vt oiesat s o %k e npedp pbsicallvseparated
from &qiobulati@l@ Bt @IS cOrtedpondihg t&SPERLRICEN iV 2 §1h§f%|v%s§e99 Wk

gnco i ng sequences from i nmunogl obul i ns are of
distripying apepulativarel gells individuallyi among ﬁ@djdahig oﬁezqase}sgepopulatlon of

s ST R0 BRLEORH 67 ST Bb B o e e

propartign ofivesselodith@ siepdeiefLi8 ot Bec@ssabiBP| G0¥ M 8fdef 3 call it a

ning regions (CDR s), joining genes or V-genes
poPu%SOESE% gF%%s of these. Generally 5 the present

0052] NSRS 'd@xnv 1i /PP
s, 0 Ok U T Dy NPT oo
assocgam@n@ﬁthe andifipd emeleic ascpxb!;aquattde@ Bnexdatthe ﬁuéiSlctabﬁl sequences of
nkage f t he ht chain with the variable
1nterea%%q S1gg e@ﬁ{@nﬂg% @ﬂ W}rs apﬁgngﬁ@g@ﬁflses nucleic acid
sequenBatedtchb@ig ahvaRatle HoM a0k, t Q?aﬂtib%ﬂ??@a\ﬁ chf l%n%‘l% region
vari abl e donai ns of the HReavy an t chai
aSSOC@j’é‘?ﬂeWﬁh pm gntthody ﬂlgbtﬁxalremmblerlxggmaq:nemdmg seqﬂéndehéenved from the

f the tlreIL h t eavy. chain
somo 5L BfTultogd 4 kL Giffstshart e s plfedtidh o asn
immetifige $teh@lofeg BB anﬁﬁﬁ@ﬁtﬁiﬂ 'Iﬁet%%?e né ﬁ:‘ﬁmr%eﬂ'—tg ?fpt)he form or

Further, it is possible to add any regi on of eavy
functiopality of theswemants it mreayi herlingemgiraular, @mglcesstmadechcm @ubbaﬂnymded
chai n, thereby generating truncated anti body encodi ng
sequences or full-length ant2body encodi ng sequences.

[00105] In a further enbodi nent of the present

i nvention vari abl e regi on encodi ng sequences conpri se
one type of imunoglobulin |ight chain (kappa or

| ambda) encodi ng sequence and one immunogl obulin heavy
chaln varlable reglon encodlng ‘sequence. [00106]
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26infiltrations. Suitable cell donors for the present

i nvention can be selected fromvertebrates that all
w@emwsAaia17an acqui red i nmune system Donors canP@i/DREewr04/000633

be na ve or hyperimune with respect to a desired

i ' f tigen. bi ndi ng proteins

Nor L ko SR PRIEERE ot o B Gt s b nRFest may
be ishlatet fromihesagarent i dasiedposs @ the dariablcRgionRatddAE BRuence may for

dgnors can gither be donors inmmuni zed with the target,
exanyyle _3? E@??é?ﬂ §°18fa toRBatE RP'G Eegment. Hlewever asdongrnihe eggiank variable
regi@RcoRHtStingthe ROSRERiL £¥ nbDErMhBUR Lt & Qaﬁglﬁe B ey are

~a natural 1nmuneé response towards the target e.Qg.

still gansisierad mengpateipeint althoogin vetrlintat itegetirr imatistplssegircht. The

iSRS 5, SRR bR Fop RS gl

obtaiabd BPLTEbRBERAToal EBSIEMind@Beditdd | Zi Ng reconbi nant
“miﬁrotelns for treatment, it is preferable that they are

el he teams nyiieley motesular amptifipativn” dpeecibesthie damiltangowi t h
: 4 ndi-Vi o .be treated.(e.q. human s ces f.ar .
ap B AN YRk e LLERLER By S DR SHHE S [ arion
methodoineluds thiepdlymerabs cinibreadici PTRHFUURACER3(1028, ligase chain reaction
oqahungQ% wi | be recognized by the imune System ]
(LCR)H mgdWallage; %n@en%@s%ﬁsiﬁor%pﬁtra@dtdmvéaopmeytmmicatmn
L ' [ ' h [ ' tibodi es
(D R S B b o2 Nl S5 B 2R B 26T s bipde equence
repligitios,(Guhtelli etial.l 1200c Btoer Hue AdadiSci € 8tANLE 1874-8) BRY nucleic acid

e B S LR A, SEREA LS8 A0, B e o
amplifRQ3ida InHoAd HADBY 1Sbth¥ iR YealRURMREed & ROMBELs gﬁﬁ?%%ﬁgn, which

cases where the reconbi nant protein is derive
produgechothhsiagletstranded RN 4 fssRINeA) ardiatuiubleystrafidesiDNA (dsDNA).

o] TR TN o LT G BB Gy s
sequéricosnurte RBGRifRE il in¥oushy, bEaRdddAE Rokédhah bRE &%t lo€ ?riﬁ’lers in the

f
vari abl e regi on encodi ng sequences mght also give
sameIpagiionge. grngrivEeaiisel adgpted ifpreannlHisptiomokths heafy ahamdemiable

. naj . ' [ di n uences created in .
el 0 bt AU Ay BRERE A SPBUSDER G ShETS e v
samelRER yeaation. | Adgliioraligiapriéiee et ddgpte € itenesifeali 650K 18E lalbda chain

.cell r ecegt ors) .in vivo are not conpl etely understood.
variaplg region mayhg) qogihinedysith thesgptapenssts- i n vitro for med

. " ¢ o7 f i, i ne , .
orss R RO R R RS Wi s
by a ysaiense tramscpiptibe R T)ystép Tha mubipick RF -I}?IERI @Er&g&kﬂeﬁﬁdﬁﬁﬂned asa
fromcognate |libraries do .on the other nd not create
two-g R oA o Seé’%‘@%%i 11?’1_@?‘1:68 ﬁ’gogmﬂf ﬂg@ué%l’égn QiRfetingly-step
proce® whe@Sl coRffoRBits fdr HoRT QS RhuHifi¥x Pﬁﬁnarﬁ h&ﬂgﬂgd in a single tube.
proteins fromconbinatorial |ibraries. This does hot
[00s6}ekhe temag “mpuldtles oyefapeentersii PR dandfmiltipleardvedamestension RT-

) ' Le f B t h ' equire a larger
per 5iteh W RHIR TR o bR ol BibertaBagudiiAle o
multipRRlovergsiegbiitorepriét hix tbQehblify} thlehirgbiS@qhdhctd) %d?é@sé?-m)ling
. dnvention, cell donors shoul'd preferably be of th
simulganepussaraplificatign apdinkage of s targebequensas.ed with t he
« ' linked. nucl egti de . .
o Bk BURE R b 0bRl SHG) lgr s whicn

enableethe ptipsical separatichoufessingle 841l e, a gopRRition df BIEBThRmMA be tubes,
.transgenic animal, Trapsgenic animals carrying human

multip BT (6 P9 Vlo434-HE W, Biseiiicnelsiasr olisr nykiel pRESS), arrays,
6,111, 166 andKuroiwa, Y. e Nature Bi otechnol ogy; 2002;
20: 889-893. Such transgeni t3ani mal s are capabl e of
produci ng human i munogl obul i ns. Thus, fully human
anti bodi es against a specific target can be raised by
usual i mmuni zation techniques of such transgenic
animals. This allows for generation of libraries
encodi ng for binding proteins with specificities

o, s

N
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cell-specific surface markers or conbi nations thereof
can be utilized as well, for exanple CD138, CD20,
weDRE042M0, CD9, HLA-DR or CD62L, the exact cPOI/DE2@H/000633
mar ker depends on the plasnma cell source, e.g.
mlcrggﬂ?q;}’slngilcarpénhggsg ]ggl%m&gange(l) ?@Eer?]x? }f‘é%fgrlaglsyniﬁe %8]1 elctsls %gﬁic%{alsécfor PCR
amplifiegoioacyt e- cont ai ni ng cel |l popul ati on obtai ned from
The plasma cells isolated from

any of these sources. The ) ) .
(0058} Shetese Pe bislamR bR teiy] v golyslonglityT as weedderain, refers to a protein
com S g e L S98 MU o R b e
fromytbe ithinueoglnbudndupatamily Tiuaswmh pedtéis nicteduld RGonidlédo@s to the

h bonf nﬁrrP . Pl as cells are desired for the .
other wgfegties i e compRetfion Pat 7led GeiFRAARLE BBtR TFBrt obagble
polyB&Aide BERRNOE SAHSLIsArAcHAH RS zed b6 gﬁ%f&ifceg’fn f ?ﬁﬁn& 541{11 gequence

produces anti gen-specific antibodies that reflect t

betwgeryihieiedividualmembers ofdhe potyietondbgrotatnl Kamtvigemnares afsath

vl BB 5 DR SRS BRTRL S P L2 2B ana
cell febkpitier A polieldiaNprotedy fla§ chibiftlofs MBAR&] dubs@o® pRItEUd M SEkules,
ared to the remaining B | ynphocyte popul ati on,

Whicﬁ%engb%@qﬁ@vé Py & comapsdeatpre syph ps heshaned binslingactivity towards a
. i Ci ' .Si . cel|s. .
o et ARLHBUIG IR TRRE i Bhalpagosi

targetranptides. | sol ated from a | ynphocyte contai ni ng cel
fraction utilizing cell surface marker such as CD22
[0059@ O%fl

9 §TRn 2 Repwatia plgenplically diveste qeHa” pywssd herein, refers to acell
! ] i . : v
i LS
genogmwleyela Spehua pdpulgticf ofigesstEhlly diveodeatll dsifopxample a population of

L] - ific B hocyt ' b
s BE R B ik G B S 5 Bk B PPl o T ey
conthink @61 fiaktigNt | gens enabling binding of antigen to

surface exposed i mmunogl obulin, followed by isolation
[0060bf Tl teerer prinehped” sanedmteorrageshly withdhptesn “pyimeopaii’hand

RS S  ASL 808 B e o
nucletidé sdifieAcCe itRPest\(ilel) ohB thediVet 8PNE0dnAtd faIYg.0A BYimer set of the

affinity chromatography, by filter screening assays or
presegt HWENHRT i br deiencdio prmeAy familp|of shelcelidd ssquences eguitdining

: . 0 [ r..cell .
vl B YRR SRy R AL S ATRIGH G BRS o EbhiBpdy pos i
chaingy laprbda lightchabsnhda@y Shidih @atistde teidsOdrad d, B) yWridT cell receptor

.respect to antigen specificity if this is desired.
variablgaggions. ANpimer set &ytthe emplificatien of a family phmuokeotida sequences

. . o . . itive .
contfp S SOLEAEEh Rt TRNRGN St St s RBS Y e
severabpranersaah badegemeratd primaeory T O cells. T I ynphocytes

al so be seleated for MHC- antigen specificity using

C
0061\ e | SRAVERGPIFEBE I8 EXpressed |of amercriipge whigh indjories (e degroe

oG 88, R B R e AT e
sequarkces. fiecaprbesatvulated/mr (NN x 1 00MN4 ahimit Nopis the @iiybepbf

.,the isol at ed Il fractions described in the above
residycs 1g Fheéhoytﬁrp%%% peaiengss candavhesein Nair fctis tgtalagimber gf nop-identical
] ¢ ' . .
residh TR O M o LY et b nEfken M (L ARRGRRE Hepee, the DNA
sequenice AZHAA GNI&T wilklihve @, se@®heBidshtityrdf§5% with éhd sequence
distribution. Alternatively, isolated single cells nay
be imortalized and expanded4prior to reverse
transcription. Traggiai et al, Nat Med. 2004 Aug;
10(8): 8 1-5. [00119] A further feature of the present
invention, is the distribution of a popul ation of
desired-cells (e.g. hybridonma cells, cell Iines of B
| ynphocyte or T | ynphocyte |ineage, whol e bl ood cells,
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performed such that the majority of the cells are kept
intact. Rupture of cells during enrichnment and sorting
wore@bin4a7esul t in scranbling of the variabl e r eRCDDK2004/000633
encodi ng sequences. However, this is not expected to
TAAECAAR i =\ RRMERS Bali
A aaT eyt ST TR N h B Ete o B Y fipleEtigument, and bola
indigatesgheveyn nay-idehiicat edsidsiepputarf 8).0 di stribution into

i pgl e vessel,s wi,ll renove a RNA t hat has | eaked
0062] % BriR el cor P S i et to WkaRe Exdris feibriagg of
nuclédtRieabquenceleskich Bid il de@fedTa¥h (iR Ghitdellbut Frseqﬁ{%lecz trhfbversely

order to obtain a population of single cel
amopgp ppRlatinn effgesptingils divssscaiels. If theinsicleotidd seqences of interest are

] . olutely required. feature_ that . .
iy RS SRS 2R el O S T B e
sequemas.ditamsthe behier Baridgjteducotde $ddBeRS SLIn%erEQRh&IdR for a non-

| e Ce"S’egg&@ the nunber of vessels with two or

.S
diversg ?‘gte’ff’é‘ilq@ Rrat Frziomly finkadesegregnses withepmeansimdlet tossequences
ané&if?&ﬁialgﬁ%ﬁdceupr even better it is below 10% [00123]A

further feature of the present invention is the
[0063p eThotermteenpite alerieatefrom ahrisvisted bipplie@RllFSiiftgrdgaidnb aévrse
i derived froghgell distrihuted individually among a
ranscription, ﬁlgl,te% & Luglpic acyds avdun suehandsplated pelb ddie gucleic acids can
for ek@ME1e BB i FRTSAA bPRND i), DNA 3@?@3@%@ tﬁg\lllw T rﬁﬂf%?ceacids can

.. present invention, the nuqfeic ac na sing
eitheg b¢ jsolakagh frorg thecadleanstillde withnipe agreaisingreoatehitsrof theeceRTwhere the

. | dered to derived froma single cell
celllgﬁlfﬁgﬁ%%lt?(%élyorr?aly%e%erf(?fmnecessari |y been separated from
the remaining contents of that single cell. [00125]

The Wheplifichtioh nnd/Lidksid Pluekdson of the single cells to
ir_si ngilagt vessel s has, been perforned, the single

th
(0064 eﬁgm’sf%ve he PRl Veniion refices ibe apmbphofiubespicessinyrio amplify

- - ] L OL-1: r e cripbtion. This
R Bt R AT DE R 0o e
sequericghare henplifipd sinartanedusly inahesdngy wbe, bySintladidg nadrp kishiodd set of
.and. |i nkeq. ll-lgll\g]%/er, the cells should renain .
an"gré)g%’f examnls all thepripers nggessary tasgraplify variahle resipnencogdinge
&hekd ! '
sequ , MtheR8me )fé&ﬁéh.%neﬂﬂzl t%l%% g:%ﬁ&l fsqgnlo%gga@ [E[édgﬁpl:a% Pglg{nerase

_popul ation of isogenic c el t her
chaingeag¢tipsdaultindes BGB).as the tenplate for the reverse

r iption i s.naot deqgra . Preferentially, the .
tooes, IHIRic? ¢}§§‘81§’ ifightgn o ne‘ﬂﬁg's%? egegief! %r%\@%rﬁeérﬂ@ﬁ%r@twn
(mulfifleORIFPER) 48 valicknBWR t8¢HRiduel GathirPiRe diddRddR]Adla, For example in

di fferent enbodi ment of the present invention, tﬁe
the apglysiy ofsautations dpletionscnd moleotlisess of DN, HORuretitatise assays of
RNt I by. |l inkage by ligati.on or
R eggél %‘ﬁ%%ﬂ%&ﬁuﬁﬁ&%ns%%%%P?ﬁt?éaoég@rP%aegHﬁ?&?\é‘eW‘é&nved
MarkbulatosaP g o2 0021J. Clidi L&y, &R BS 10 HoMevseitese MAH very few
have .not, been parated into single vessels, but al
examP@Fréi‘fhﬁret IgyREngobadin dightehainyariagle regiomigneoding sraenney hascheen
I at | : ' ial.librarjies, ..
o e PR Pl bR B gl e Pt g
sequepfessising emokiplex prijoeveixr contposedcef therewhdrcfourpyimbes ddatuting a
v Hﬂ tQis.agproach areg%he sane as those described for
K andier i pyREr sebfqeethishéacn s pramersseh iphapab Nospal 499%n
: rdHrad I Y T. oLyt e
BioT AR 20 B2 Loy ATEDRAY 0B, Plyco Nl TRRRE L T s e B 7o10-
7614;FAmbleRnoM. b iengl. 9%2. Afuchaid Atidks ®es.RD; PER -5837)] Tiwwedsoator this,
I i nkage by ligation or reconbination on such a
popul ation of cells, it is preferable to |lyse the
cells prior to the reactionland if desired total RNA
or nRNA may be isolated fromthe |ysate. [00127] The
sensitivity of the single-step nmultiplex
over | ap- ext ensi on RT-PCR of the present invention
enabl es the use of a very |ow anbunt of tenplate. As
shown in Exanple 2 and 3, o single-step multiplex

PN o o

o e o
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desi gned such that one part (forward or reverse
prinmer(s)) of the first prinmer set is equipped with a
WO powRagps74 ai | containing a restriction site thBECT/DERIV4/000633

cl eavage will be conpatible with a restriction site
: ' ' | ] r f econd_.
il S s RS bR aP b SRR R it

domsig € antesen biddkng potsics gakiallgfard denstrenad aplinatity SRlegbiferate

. e uiQ%§Q wth are Iricti?n site that upon c| eavage
Pﬂﬂ%ﬁgﬁ 10 qEer 4 paptvreihedixpisHy 91 thess Yariapledreioncacodipmicsgenass. Thus,
th 108fytofFhe POR rEdib iPhiLAR"; | -

© ORIt POR LA LR o THER A5 it R
ampkifioation dvevanieblecegipaeidoidmgmieytenceat of the first primer

et,. copnsi derabl e nunber af t et sequences can be
o065 RS %ﬁ?ﬁ Bfeﬁ?ﬁqbﬁ%‘fenﬁg% i thik tgvowa&orﬁ&gﬁtiseweaﬁes
amplifit@By Wultipléx POW ak& Eﬁl&é@lﬂﬁ)éldé% pRRIARE W the ré.ﬁﬁ)li_ﬁ'cﬁ‘tiiirﬂﬁ'ocess. In

target sequences should be chosen. Further, it .
partigplef eeganpiedairh of varinbleregionenceding sesuenres 9ict lskedrby thistprocess.

). d i.cal .. the site of ligation hecones .
o061 S fiogisRAE it s inBt B Bl el 8RR Bfmer mi can e
designedytomori ireth ovehlas-ewichhiof PCReprbb&luked a8sul thig ih @Wah@iSaneous

klnkage 8tniarget sequence one W th target sequence
amptifieptiodiane dinkagootgucketidpquensen ol @eqreat-aﬁg@muaa&%ﬁ@bp-
cxeih PR EUBAR bl 5 RELEEL) MRS {R) e nd
link Xbelbot{delscquenats oféhtgresh dh paticlur ddgnatepairs bf lihltedtveariable regions.

r hoth of these Ncol wi.th BspH _, EcoRl. with Me
o0es], R bR 47 NSt ikeagion Spsdy igkeeory 1Sokam pr By
recoR®ilaf6Rh&sh AlferhA1v38b liﬁﬁ%%gfﬁﬁulﬁﬁl%x o¥BAkp-GaBndiSh Pﬁg?fne(ﬂese

in target sequence two, can be |ocated at t

proceduies; therlinkege isanog perfermpdesimeltangousiy witBshHnuitiplexaP QRt

th . f h. . To, Si Jfy. th
aunp R o SRt Y Bvink o B bifioe Folfeits pge can
still beipertargRediimtHehems il L2uhd Siultill QORGRIWER pRfeRh& inl Nkage
reconbi nation the priner sets of thée nultiplex

b

lOOG%hwdemﬁoweefaﬁn fyptipley ﬁwr&apo@a@égmgﬂféﬁ the pesgenep off fWwedr more
i | . i oTechn 2 , .

primfsho 3 SO Gyer ZPApele o hRIFRIAN 45 67ty sopipped wih

an oydlipdklcheioandibisactdl. The ksagpadxtddinisitd @abledBe linkage of the
sequences_of interest .in the sane st’,gp as the . L

prodyeiF eparaied PrrackiRfiths primes st durimie)anpidigptien Sueh a primer mix is

calleﬁ‘é%ﬁlﬁﬁl’eﬁ)&tvglrl‘ Qe ﬁﬁeﬁﬁﬁ@ 'i‘h% Cufitiplb:£ %&%@f&te%fowc&
of each prinmer set of e nmultiplex priner X,

differ frometopvgsivanhovenlgpxtenkiph PCORindha thageqasicen s balinked are

riper mxture. 33[00135] The overl.ap-extension tail
sencli Bipuflasofiin s, b kG Py B g opar bl Pt og o tare
sequetitel @M Bl CHRYn SRRt Bny lﬁfeérhieﬁfa'té)ﬁhrﬁictaﬁén.Q{urther, conventional

reconbi nation sites which allow for subsequent
overjapgxtanpion PR reqgiuesa sapgratd limkdng BCBucdrtias ephammitlears puter primer

o RSB AP S 0 BRSO o s
Gen®YVE 6] a43) eSiich abiadditionhll anifificaliGOste®topkiBnal is HRANEMPRR overlap-

if that is desired. Cenerally there are three types of
extensiQi PGl of thegieseshinyention. as illustrated in Figure 1.

Nt I - Lon . tai . Or IART
o} 088 P R RBP4 AL
precaldihg the niulﬁ’éplma PIORObH Id&Bipmli: dv\ﬁﬁarﬁmélhm B@R&ﬁqﬂlﬂi@at}i@i, Eﬁlizing a

re.co ementary to eac ther. | n one aspect of the
temP%I% deied i AR 9ttedunge ﬁﬁlff e Renylgrion pliisagenigeslls.

represent between 60 to 85% of the overl ap-extension
tail. In type Il overlapo extension tails, 4 to 6 of
the 5 nucleotides are conplenentary to the
gene-specific region of the adjacent target sequence.
In type Il overlap-extension tails, the entire
overlap is conplenentary to the adjacent target
sequence. The type |I and Il overl ap-extension tails

. o ey o
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anplification of each target sequence. The present
i nvention exenplifies addition of overl apextension

wao ai05842nd tails adapted for |inkage by |igatiPEi/DKe004/000633
the V and forward prinmers of each set (e.g. Figure 2

[0078NA RXRBPLuD of (RS Bl‘;‘egéﬂt YI%J@}QIO ;Ehthec' u{] El%gh&'e ?qugnces derived

I'i nki ng direction ucts t
fromy aneigelated singhacedlnd amopdlatlen bf sngdnic cd}b\m Wnplaﬂelfwmg énultiplex

t adde to.the revers
PCR oI b S2ueb iy BNA PR S5l el iy or St eeriped infq.gDNA
prioetodhéEmbli é}]ebl POR 1% tBeeapIEiGa8ibh of GthS nh@8iH ki sb@uéﬁces of interest
l'i.nkin rection of the product that is 3" to

genongig ONA snayihe uspdiapan alterrstive snaiRNA By hsing 1sobtt¢dmngls cellsora

poplﬁﬁtfﬂ %15 gmlc'cﬁfés?@egg{eaz)g%l(}n%@)gﬁaéigﬁ 8{) ﬁ&;ate sn%ﬁ%i qﬂ]@ template

sourée ntwapdsslh‘le toedviok) scodfmblitg cremielRetidy édﬁﬁéne‘é@én&oﬁu@ a Héteromerlc
or visa,versa. This results in a 3'

pr 0“5? Pgﬁ’ﬁ%ﬂﬂg tovith pedeptids sequencesieriyad fiany differeohedlls, erhlg apepulation
e IS OSNR 1855 KONGRSR oty

sequcm:as of Iterei ligpecially fdr thmgerieraniloa@é atcagmate pAlPDdSHria¥leaBgion
equences .of interest

&3nnre Lhan tWo , n Otlg ﬁ
encogiyl Seqifndih, s he i ot SR sb ed el oxll pea PR ENeR phiFparnipells as
tempé Bourbead RipaRiag: RRErd, everse .priners, such that one

tail is conplenmentary to a tail of t he precedi ng
[0072p r Mudtiplereevesiap-exteasion RER isairarelsused tqpheoiepy WD 9916904 discloses

L A e A

w1th<bla ngitizing eefeRaeisériptionaTe procds ak UscEded %"tl‘ﬁ%&f‘oﬂevﬁlmer set

of her target seguences. £00140] The de3|gn of the

(Con%j’élﬁsd §é@&q PIRCTS} pefekon it be baliedy ieropy shionbsing bssitiglex overlap-
i per M.zi Ng. pLi mer

extergwllrg{artrﬁgnE Zilhgﬂld'uui @émgltg%g‘ﬁ’gg n%g Eie ofZ Slg?}g)[u&g with the

adjacanterahemsgt b)chnllsiempntaly dieplap-etensioftdild CTE@&]DNASW@!sSgehBﬁted

from AR R 1Ty DA e AL PeoteF PE-eX Gipion § CRoreaction utlizing
the nﬁﬂﬂ1§[@i ov&lap SRS Rn RERlR HAY lféﬂl&@ede@)“ﬂ estd @Q ]ﬁh{f $as described
nvent i on ues

plus/mnus 5 C. In"the present I
as anpsespeyrsteps C and 75 C are desirable and Tm val ues of

ut 60C .are i,mal r nost .appli.c ons.

0073 g e Py BN Ao oo of AERTHELNA 5% drrerbedind®

99/1 69,04 GoaBiffeRdnt PeRGthaThe ¢t LR ﬁ&fcesggﬁclaﬂﬁx 8SKeteromeric proteins.
wever, prinmer designs general y need | aboratory

First 9%&1& {PTRIARIIG RTQIEINFAre geriondllyeaxpoassedifos diffigrettezedes) vhereas the

cxn’ oLy ATOVALA A AL PR Mt e

Addl’amﬂlllyf the phdsonmt ipvedids fscildbies titeebneigtios of H&aﬁéé HBlinke8 hicleic acid
The use of degenerate positions wthi 3@3” nmers is a

sequenges 1n‘r§be'§‘[5 %Eﬁtlméhc%@p@tpgald@r@r@qg@@ yrws phcognate pairs of

r
S5 €SS, S R BV T o st
gene,'fhsalhmgﬁneirsngié noiegmt&ﬂat]@N]Ao Sutthanthe Paasead 6 Pentiof Wtiliges nucleic

RS TS5 e
isolatt@ GRLNGE rérgalﬁmg icgfh 'cbfntErh’tls Ebf&@ff Q8 f)@ﬁf‘%d ayi]&na@&!e

set descri 1999.
[0074]7 Them ok fewz:pelphcaaans w_hmhﬁuh@mm)vemm extesgioh RT-PCR has been

s BRI AR T SR ! Bl ™

|nteract|ons and addi ng overl apextension tails or
tails adapted for linkage by71igation. [00142] One
feature of the present invention, are primer m xes
conposed of at least two priner sets that are able to
prinme anplification and pronote |inkage of at |east
two nucleotide sequences of interest. The priner mxes
of the present |nvent|on are capable of pr|n1ng the

a o o

o, o, oy "
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prinmers anneal in the UTR region preceding the | eader
sequence of the variable Iight chain. Equally,

WO 20050042584 of i nmunogl obul i n heavy chain vari abP€T/PEQI08/000633
encodi ng sequences can be anplified with one primner

[00751)‘?1%(&3I ?ﬂos{ i %uf\rl %}1 ?Hlugc?pl%f,ng{r,% onbteﬁ&og%lﬁ?gﬁ/w%s deﬁ}{ébed for the

isolafion @ﬂd sclfy éﬂm@dﬂﬁga ?heﬁ&aﬁﬁm\aﬁ!{ylb@lﬂbﬁlarc@ﬂ 1388 (Thirion, S. ef al. 1996.
prinmer(s)) or eader sequence of this re%ﬁfn (VHL

Eur. d; Canger Biey. @fS&Fvédrl&néMwbn@y R bgeeh&992:BigT eshpidues) 3, 894-869).
The gfggﬁvbaeﬁ scfiBEd By i3 i ‘i\;&%ﬁﬁ& Et'iﬁé%? (e gm]e Pl I oRok nfiNA with
oliggdT Ipa_me)“s ol tmlgNA enMctasm&oxhehe Bﬁﬁrmﬁaasqéﬁdinfe fcllc&vmdi byna separate
. . princip]e.an rimer can pe utilize
tinkdge o RS HRkEe Sishinse pesamed withatelpl o) feﬂwmm?réaﬁpystlwtlng two
i o RSN B T3, A0 e eion
encoding saplieaces mspeqﬁvalyn Th@ [(6) fdﬁyard' pﬂmes ancbtﬂlef\(){(vw}dreverse primer

ri pers .anneal int r.se i nst ead of
contRhed B RpIRHeR A A ok nnnt Baf wiRPY ShsincimdRne i

amplificaioA%8d iikidedf 7 he@fy cBaiR RESADIE i addhf‘gh‘t’ idifPhr®able region
region prinmers. Since nutations due t

encodingssequspises. dhgsstrnethods did npleuselaj nesinétl’éiéi torinereasiedhed semsitivity of
& cause | eader sequences are cleaved off
ﬁwlﬁ&géﬁ%gﬁggteln processing within the cell. Exanple 9

[0076f e The bibesetdngpledeSahiplik doilipetignsian RAPER heataticthalifkage of
at%%gr kappa I .ght chain |l eader_priners. The aspect that
vari egwpénecr 5& ?%“ﬁ‘i}fe? gvaﬁ deseribed frrithe Reevipuslgensioned VO

93/03 PAIBFovEdlf eg ehithRalidbis §eg2cﬂ1eﬁ'gl\ifll?gyt @@4in variable

over preV|%us ant| primers,
regicgll dnowding swqtshaﬁstohlgn@tmg fmtnetha ﬂmhe telbwithenjummingdo isolate single

colls Ry PRl B PRI GAATben G5 SIS heelred vging berveen

the RV kS Bhd thegmel@sled Bvaipt !
© eaS|}Ige bte ap ?led ¥oh§n?£?éﬁgg§1qu%%‘§%g %ﬁ%ﬁgfﬁ? %ﬁ&lﬁc aims

brought abou@}bwcﬁ 93)’ A3 51s was tanssill e the pfaidam pf hdrieg foelacblateesmgie cells in
r.esent inven ich anneal in the
ordel 8RR SF M PNE R Pt Fabin FEbTn B pRSeedi ng
[0077Y aNba@bﬂhemmaﬁ@mgleﬁ@v@ﬁ@ﬁl@;&@morﬁm HOYe tdchhigBes Were
nplification of variable regi on encoding se&gnces

deve{qped hsfunctionenfemplate é%nl‘(ﬂdér@n an fisolgiecksingle celhNeithenweresany of

90%
the it BBl GIRLPD BB RIPCR Bl ) W h the

[0078y €Oae smbodﬁnent ofie pfesaft n&'aathDeﬁ@n&ﬁlsie@ ti2inkapé 6ha plurality of
corres ond. to priners annpealing in the Cterm nal_ of

non-¢ng C}FOFlégaf’éaﬂlewé eﬁmﬁfgre@eﬁ%wetb@dewnﬁrﬁ.w&yln& ina
multlC 1 r%g%%ﬁ gﬁﬁgﬁliﬁaggslﬁggﬁlﬁ)ﬁﬁge{tmﬁgﬁgfed dQnﬁu? &ﬁe%equences of

interest ysing aéernplswelealvs@frbmbalrﬂsdl)lted [sBRled@]] odraqiopelation of isogenic cells

AR TN A ST RN,

compréi@ihn bfitl(ﬁﬁ[ ﬁE}? Bﬁ&rﬂ)rﬁ‘ﬁné ﬁ?&fdlt%é‘l érﬁﬁl’i‘ﬁéattlﬁ)l oNHerhn‘kQ@ products.

gene-s fic region of
[007913 ofrfoe mmhodumnt ntthe paﬁrﬂqefalmﬂglonnrcncmm@swa lmsilbad obproducing a
hbra.érﬁ&%% atg Eé%sg?q%%lp?’nslrtgaﬂgﬁg Slglg? %}g&&lﬁl%ss relgcr:meg %P‘le method

compiizes pﬁﬁﬁﬁﬁ’g 4 oyristeyteLssRRInind célpfrééiﬁ)na’rom? Bdofdr, WG is optionally

seguences (see al so table 11). [00150]1n one
enrwb%ffmwmcuzﬂr m@w@mlainﬁv&@m #aid celhisagtiont Fythex, 2 population

overl ap-extension prinmer mx utilized for the

mul ti pl ex overl ap-extensi onIBCR and possibly for the

reverse transcription step as well conprises a) at

| east one or priner conplenentary to the sense strand

of an i nmmunogl obulin |ight chain region encoding

sequence; b) at |least one 5 priner or |eader prinmer

conpl enmentary to the antisense strand of an
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s the |inkage of variable region encodi ng sequences in
a tail-to-tail fashion, the and C/JH priners contain
WO pwRagps74 ai | s, preferably in the form of conpPENBRR2@HP00633
over| ap-extension tails (Figure 3). [00156]
. : ' |. | | ncl udi
of 1s€fa]?é‘desﬁlfggé L& Is 1¥ Pbt%ﬂlggi(t%‘g rc]ﬁs%ttglhu%n Cﬁé&%@éﬁ%@? ofyle- con%gnmg cell

fractiomg seﬂte elnfl\zhmi dellrfrapdomrindieidually phbAEs phedliy of hetsels aVultiplex
ses_at |east four different

mOI?fP,%’%Q%F {gg%&éf ﬁ%%% emplificaiion) pESiervariphlo esgionyencoding
sequgné'gé lcbhte] Ry uﬁ)fﬂegﬁﬁumﬁn ?Pﬁ@]{é eﬁ%ﬁé@ée@lsﬁyﬁéfgc:r&#ﬂ étnd linkage of

ferent prine mer  m
palrmfegaablelregdem bnmdmgsseq%xdesf whetdme aa impliviflaad phir dndeived from a

B T MY R LT T T -

comﬁtfmis |t\fvb Optiorh] bRBs: SRR ﬁ’r@tss‘icﬁJ the %Vlﬁﬁélttédﬂt@d( s1ﬁg 1 nm;lfé
the present Invention was conprised erent

poptdetgmﬁrsmgée eellsnis enpagdadi totarmiopuladidn af ISbgd;m@vﬁls pelog bt pe¢forming

RS GRS oS T oy S0 bbb

poplﬂﬁtidiﬁfﬁsd@eﬁicrdehsl {oxd papulbedd @Nﬁogeﬂicﬂd&ls h &iid vERée). TheYecond
J prinmers, six prinmers, and _aone primer. Athird set

opti Steeﬁﬁﬁmwaseéﬂoelzfmegém%ﬂenqé mﬁgatmnsqfﬂhmml@d vatjable
Y prinmers, one C priner, eleven

13@%#%%@@% S&ﬂgﬁémo Copriners. Afourth set was conpri sed

[0080pf IiPpreftepdeartatliméntpof the preselit dtiventivh e individahl re@ber of said

e R s B i bt
encoal?% s@ﬁ&i‘é@ ts dsByEatd %h%h%ﬁtrﬁﬁ@@%ﬁlﬁ?ﬁévgeg > ar 5195 ré¥ion

itional PCR anplification o ucts
encodmgapmwcgwrmatmg ifeoxn (RE-s@ORcElb bt ofisedudnged envlodipg ably cell receptor

sinal a0 o3 O PA RE,hrid FlBh B witha b e

Vana%l'@ﬂegfohfiﬂtal gaﬁm@@alahevdmbte%geﬁ abkdlcTagedawiRt b BBla &Hatn variable
g}ﬁt ed for anplifying the nked target sequences.

regiony, wihers the pyseeiateidvariehle mmqnsmlema&efr@mﬂbcr saung ¢edls s of

h [ T
oo T ER BRI R i B P Bheh ivrasi e getpgped et
asa armaa;b prdcesst WaeRubwisEsins&riptiongRA) @d(}ﬁteﬁ)rm@dl gepataté HBm the
nse strand of the |inked nucl eoti de sequences,

multt RES: appdibicatinn (onalteanwfvermatiples malecularamphificatéon), or as a

f t
il oA kI B0 O MBS oS oot it
the sﬁtﬂeandtemm@mbtmba ners form ng a primer set with the JH

oosaf T RERSE istseigiing )  PRitdancr St SEAsYas couthining faverse
transtitafBctiv Ry eesulfiteRirthd %élnl%ﬁ%ﬁi OPMDNA%?IQQOQYRNAQ O or target

or reconbination or o fromthe multi
specidigd}NAgrasn pe isolated FTElOCH]. P[rmsszpm caebe atilizel fpr the reverse
o A R et b, o

rand &8 pkinfdr€ or Emretsaﬁateezfé @p&ifwro%%aebﬁa&té Qéhc%§8f ll%?erest
used for the additional anplification of the

[0083h  Eheota-fep sedfindercBE-PGT amplifipationamecednnee nltlcrwmfos tt@rcDNA
I r_set.,.Ihe.
senelTRR 3, LPEORA BN B e 366 DGO pooue
of a tenipkse erctfomr bdfdite pieRedia  @dthfthe amplifitfion PAGditiondlyY the distribution
cribed, except that they prime 3' tq the annealing

of Cﬁé ite MoKe thenone tehge @ %ﬂrﬁorrétegoetfgenancﬁ of Frerdhen ope eltiplex PCR

RT-PCR or multiplex overl ap-extension RT-PCR The

product resulting froma nedbed PCR is therefore

shorter than the |inked product obtained by the

mul tiplex RT-PCR foll owed by |inkage by ligation or

reconbi nation or by nultiplex overl ap-extension

RT-PCR In addition to increase the anount of |inked

product the nested PCR further serves to |ncrease t he

- o a1

o o o s Y 4 e, o - o
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slightly nodified nested priner(s) together with the
conpletely nested forward priner(s) in the additional
w@pgbiosi7cati on results in an increase in speci PCTDKY004/000633
that is conparable to what is achievable with a nested
RERAI0Pgud | el QR 162l L A
?mpr;r eferr edueﬁﬁ(‘gg‘lgﬁi nﬁ&%@ ?’ﬁ&elg rgjarrgés gﬁl?tg'v}élﬁl%({ugﬁ’, t?‘férfgsultas 1n.an
increasest Igunlmﬁ\f\;@ap&% feartio, Mbp®§$OME Iiﬂeﬁsﬁlsi_]i%ﬁﬂ digﬁi‘édéd‘ th€domplexity
ri nern(s) .where ween and .gene-specific base pairs
of thg wﬂﬁw}éﬁﬁﬂmw Hiihids Ouli i g%%ﬁ?ﬁaTlé_a twersten@ppiopgh can for example

be appilicd®s 4:Bpliff anldNfkAehly Eﬂa?ﬂ(yﬁfaib[@feggh H!ﬁ%#aol#g%f chain variable
_overl ap-extension primer mx. OptFm zati )
regiqR ANCP NS ReqDEBedsaN orX tubn sidhedPgRhAAOAG Sl Teopandilaribda sight

g U LB ) B4R R oo
singloptll odudlst oaly SYEKE orRHT AN ShdiRe Howebr, SOHIT fBon be easier to

Henegariu, . e 1997. BioTechni ques 23, 504-511;
perfoyay the tragiiens simpultanegpsly p@ad of awaiting the rest offorml of thefreactions

oy AL o0 AT R s
intermal tnegative dontolg singe it Mkl besedpesiad tHap @ﬁl%rg{ﬁ)p:{r I%re lam®84aRplify from

. reaction. a. Prinmer Concentration [00
asingl§cellnt ration of the primers carrying the

- 1’ i . i . .
LSS SR 4 SRR 5008
PCR tatplifigatenm ip camied Sutiint the samevessd] apH ebd @mspodbnts abtesédrPto perform

I and ka rimers). 1]/ 0016 I f one of the .
both BEREReSe derRa GPRRY FvGisT RERh R otiale serare iifigy added into
the vb33818 ahdd eheQGbitRio is @ Fored BéRral RS tierd {%ﬁfél ﬂee&’h %}cﬂlcﬁﬁﬁfnal

GC% it may be possible to equalize the anp cation
compopents guse thy peastipmhasheen sagedyThesidmantagehofipiveie-step multiplex RT-

: t.] f the primer set which nediates )
PR SRR s B firdsOFe esiber & such riresPBNs effratpthe linked
nucleotde ssguemde 0N thefprésdat @V aRIonRVENRIthRL Thid iR HhaRAHP Loful when
sequences. encodi ng for heavy chain variabl e regions

perfoprapg mytipley Rl PRRgmean aurypofsingieerntle, Whese the same reaction needs to

A i 01: i, Gl ] chai ari ahl e

be caf dut PR ph i o B o G b b R P b g by
utilizingribersvese primethpmesdnhin tHe priltifles prifndPhbbhedded fdt8hs multiplex
PCRv\/ne usfj ng a lar umber of prinmers the total priner

AR oRes BRimroior tsaeusisd SatseriptmeaspRle Gonenly, the
compasitieh o i A ' Sioi

POl LR O RE RO e T PR, EEhfRCT B Sid templat,
an engy1oe yithapeerseicanspiigtase dctivity, wasnfymedithd¥A polymérhetaativity,

o B B i inP LS U1 S
and a@fultipleRIprilek §0R USRI HEaGPRERIME X preferdtl i Iﬁg@?ﬁ r?(}e RRNA

. maxi mal concentration of individual™ priners.
derivedyfipmianizalated pingle celleithertin atpuvified fortmes b dywatetofithe cell or still
Y c or. PCR sensitivity. [00167] The .
withity e thihod 1° QLR B Lo T hiofliLondsipg Toieba aires some
optimfization férceable mulgisiex piinef Mixtideo By LiddBk i the present invention. This
.over | ap-extensi on PCR  HPLC-purified oligonucleotides,
applidg oih i ek fechtemand b singlestien wultiple RRASTE prosesiures
i d ] : I . the cyclin .
(o0ss) SRSt cnh bt P B r Bl Benfioh Gn b ffompiggouse
genonticI¥A iingead3F-FA9A ws Bnplate An/uph casestieatyerSe taReliSWnTsRp is
of prinmers. Extension: 1 mn x EPL 65-72 C EPL is
Expected Product Length in kb. Cycle nunber: 30-80
Final extension: mn 65-72 C [00169] For the
singl e-step nmul tiplex overlZp-extension RT-PCR the
follow ng steps were built into the cycling program
prior to the anplification cycling outlined above:
Reverse transcription: 30 min 42-60 C These conditions
are al so used where separate reverse transcription is
performed. Polynmerase activation: 10-15 mn 95 C

o . P———
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denaturation easier. d. dNTP and MgC [00174]
Deoxynucl eosi de tri phosphate (dNTP) quality and
w@emwses7rati on is inportant for the nultipl ex PCT/DK2004/000633
over | ap-extensi on PCR. The best dNTP concentration is
A P
o e e A AR T MRy SR eVt b ¢S fPighont e
applicahoi t ed. Lower dNTP concentratl ons (100 m\/l of each
hi eve. PCR anpljfication.

F1]
005§ SL ot UGS sisP i Bb o8 R RRAGGtoRE 19y 0 A aning fsyadd
addlﬁbﬁa?@o ?oﬁényl_sgdtg%hg:ﬂé&%éﬁlétﬁ(ﬁlp rFo {e)zdgg%l@)&dgﬁlgn%ﬂﬁeﬂ)o s ogge

fOHQW‘lITg-"th@ERT siep rtlier comapduents cbuldfencxatnpl@be £INTBGdkhire or a
si nce_no

I Qn CI ration is crit..cal
e BB P B R P s niont i GR R G o be
sadbedd dsarodequbd@uMePRTIIER 85i8ch b&iRrdl ablVh
won rrnefs and dNTB S bind My . Tce%e S%QHB%ﬁEQ% t.ﬁgﬁﬁﬁﬁmaSﬂm
Slng@oﬁtﬁpémllrlatelxdﬂmﬂ siep eradsodimitsibe tiuﬁ'lbelc(tfrtuhastneatssmy to obtain the
and sanple buffer conposition. If
desntergr@rke?&s&an or tenplate DNA buffers contain chelators

[00873 UThe AsclEdHiA sequehtasiof ihtefesR BRPLIABA biVEheQREIHPIREPCRE can be
tered cessive My _concentration stabillzes the DNA

llnk%ote 9P a%‘ttE%M sgheralmpthede such asgnpltiples ocr@ﬂm-gxtamsI@nRﬁfPCR
e A L 555 SR RIS ISR B gp mutiin
RT-R@Eham@hﬁcmcmwd lmkegeeﬂtrpced;e wee:aﬁgla gtep o aitb Gtebprodass. Hudvever,

the 1A RrOGRS e GHAEXEe IEODEPG) 3 OO0 BER RGeS Dot coneplc o
stuffaifladvbtal td ﬁnl@ﬂ’@ ﬁiﬁl‘l'efwcﬁi ééqggg:e;t; Qf ﬁ%@emlt‘ﬂw With PCRE ﬁ%mon or

to 1.5 to 3 raM er Concentration
reconqb@@t;qq S@h]ersetftey GMQQdCCbltaflﬁ erssalemrérfts @eorhoter elements or a

ex over - ext. ns on P er uf.fer
rele il s Rig ReuRhEr oo FRERS iy T PR epbogyRer) the linkage
procél'sfs lispdrfdrme®in GO R¥RINBFLiseNss th BfufGileRY-FIRS QmBﬁﬁcatlon
ptimzed to function with the nultiplex

1008%v@rqn§§n@;@den@tt oh thpgmesept inyentionhe inkage off e ptiralitytofeon-
I
conti H@l r@g%?g%%)% Enéeg B?ﬁﬁergsrtggﬁe%fo \A@mﬁ%@%& rrbﬁtgp é}gevsl\%{lltlplex
PCR piniphificatiua, uﬁhzlng a Imltﬂtipllem otértapadiidrisfonGiché? iniQf TH @sults in the
uct.s. wor k er at h| gher salt concentrations
com IBe‘ga‘“ tﬁ%oﬁ %%el of thertatest seguences. Kipneeally, the composition
f

nec SRR AIEIR & 8l R4 R sy, LIRERGhel i,
emymclvglﬂelaﬁs%@qlm&iﬁ acTivety pdeesgmicléasidentiplamspats mix (ANTP mix

comFf AT loat. WOrbAhRt RN B Fiipig b anesianoiog, prrige mix.
[0089E XRATH2ti cultrlemP3aHS4 R L t}%’ﬁeseﬁgﬁverﬁioﬁ th\JQHﬂ{agQﬁeaopHiﬁMy of non-

may be used. Pol ynerases w thout or wt
contigy@isperisatide seanenges of intgressiis Ibﬁefonmgd by awltablem evctrtapr-axtensmn RT-

PCRﬁ.\gigE ?gflﬁhl%% c}’&rl‘if aC h oL {)}lg eg 51”[ %%&ﬁ)@ﬁ@géﬁl %i‘ 1es§)genic cells.

Furthenttks m&thoaeﬁmpﬁikésgmt@tfbﬁﬁ sthQﬁ@;@ifomﬂmg ah la@ditiBhA I ESul R
gycleotlde segnent conprising the |Iinked nucl eotide
ampliicgiiemellinkst progustse Breforrbly rhérnulnplbx avérlap-axtensiontRT-PCR is

perfot[hg&ﬁsda Qﬁg%gd@/&%l_t%g%gﬁ&ces of interest are produced

e pr esent invention, in partl cul ar

" [0090] i Asnnaﬂtllelsx oYerlapraxadiisinrpepher it o g p’t@se‘ﬁﬁm&etﬁtfcﬁﬁcompnses at least

0018 é feature o the resent i.nvention is the

two (TR SPS GTPGHe o Tebpima ke RORRBAAPRANY finkeea of ablees tragariable
sequences of interest or a library of |inked
nucl eoti de sequences of int@test, generated by a
met hod of the present invention, into suitable
vectors. The libraries nmay be conbinatorial libraries
or libraries of cognate pairs of variable region
encodi ng sequences. The restriction sites generated by
the outer prlners nested prlners or sem - nested

T o,
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integration, utilizing appropriate reconbination
sites. Expression vectors may be designed to provide
wa@dwsviomal encodi ng sequences that, when the PCTIREQA004/000633
product is inserted in frane to these sequences,
rect TRk S RHELORT SR, AnBidfbn P BLe of sdugfies fpm
lmmaméplpdmmeam ehdmos;anetbdad ﬂeglo“ﬁrfamﬂie@ withdappa oslafibide lightshain

Ltate th sjon of chinmeric_proteins
Va“at%bn a‘ieg’f%?'f“f“ﬂteét‘g aFrPZIﬁ&P %wi lbfﬁmgﬁ ef seguengey frgm | cell receptor
famﬂlég@qpnt% bact eri ophage or cell. In a bacteriophage
di spl'ay system the Iinked nucl eotide sequences of

[0091] nhemm)ﬁter eBnpodimenhetthe pchseﬂit-lﬁt?emﬁien tiee slustiguenarleotide sequences
p.or pVlll_(Barbas,

ot S SRS RN o B S

mult&@& rildégix Bedf @Eﬁ@fn It é%jl RTIFEE i
USAZ%S 4363- 4366) . [0 SRR RS i Mligned SOk pplified

targeh swemes |cn1wb¢1 t:lmm:d Wlﬂeapmdpwa,td mstncﬁeg nmmmspzﬁnd ctd‘thdt linkage

by DRYCLERI G0 PEREREEG Givarinaian S ETe o i nf Primer
.sztﬁi@ﬁi Uil CRsigh SP ToAdwhgwhilHpRx |R19PCRCJ?1§’ﬁlfﬁc‘éﬁ6ﬁ ath SuliE9hRMtiplex
encodi ng sequence. Preferabl t hese |inked sequences

primeg gix, HQeéF%t@@thqfﬁn@YﬁleS/ aeqded tq eometiblksndeqiibn taget sequences,
glabul.i.-n con
are LR O iRt ETUAENE BRI AL CRproducts i

needéd ptk(ﬁdo h]ﬁ&?tﬁp,(ﬁiﬁbﬁgh/pﬂﬂf@d&h@n IeFieheaoahel. The @tctioh dinfberature
for t OP%AI?‘F@ gi On ncodl ng, sequences are i nserted R

or the tombined reqiieen enaes At Regions smuormAF s befesk Band 40°C.
HowSHgif i ﬂdl‘y%ﬁ&ﬁéeof?mﬁ@ﬁb 9 tlpﬁééﬁlg?ﬂﬁ?%a%tﬁﬁlg {s?tlﬁ égesl: ﬁpm, the mixture,

expr ession vector, pressi
an lnv@tatlcn tmpeaatumh@im momntenqmtajureem prefirred, moﬁir;ﬁgfme& aﬂa‘

ody. Preferentially such a vector
temper? uéﬁs %%%’F%‘s‘g?r&ﬂfélgct or suitable for screening (e.g.
[0092F- InGRt noth2@HIHENer® bf THRPIBhARVMRHOfhS bl tot??lucleotide

const ant regi on heavy chain _encodi ng sequenc s are
sequesseseininterestantpdifind s multiphen 8J-BOR) am linkebbemscobmbination. In this

oo L9 MO e L0 0l LOE LOEEEEY s

Llnkdgeoﬁfl’ieh artbrnadil byblding the réudeibinaes failitdReGebeiifition. Some
eavy sequences the vector nay al so

hai n encodi n
suitablg mcapfbl%S% Srséanasare %hgwrw@hmaw witk dpriely of fBdiedtes, Cre
n Thi
recon R it P BB TR Gl 8PS SR Bl ke Bntion
betwmahej attR ki dndrchio g @i@é;lthélﬁi-\téddnﬂhh&efsﬁﬁy%nﬁwéﬂ BOthe Gin-gix
nces (Fv' s). [ 00186] I n anot her enbodi ment of the
systelﬁlr E ge bnirspmpbiition hes hesaieyerplificdsfoy emnuclerdtidelsequences (Vi
: e t r a ITcR
inked W o P o P T RS kiR ATE52 8 ety HigBrporated by
ra&nmkeh a b chaln varlable regi on encodi ng sequence or a
S E‘ﬁ encodi,ng sequence associ at ed
(00931 Pﬁ Trelyrred aphodimentf e P@@% AneREeRithyncdeniids sequences of
I r

e e SRR AP ARRE T el Bodhare
pair ofymzdﬂﬁgqgmn engoding nsqueﬁb@ Bucher tognatelmlrew mqfr% o ofmore
const q t he |§serted eg_varlag%% i on encodi ng

%‘bdﬁ%ﬂ%s i Selonesig dgitiondo RERIARS TR
[0094]C QR $h @M !EEH (RBfeRBE eAbBSinRBEYLIME E;?eseﬂtrin@enftl% th€hucleotide

enbodi nent, such a vector is a chineric expression
sequeperstas i ﬁn@@ﬁ&ﬂmrng immgoeglobulint vratablerregide eacddingseqeences and the

zi pper in-frame to the TcR constant regions. It has

been shown that such constr2Zts increase stability of

soluble TcR (WIllcox, B.E et al. 1999. Protein Sc

8, 2418-2423). [00187] Libraries of cognate pairs of

the present invention may be introduced into vectors

by two different approaches. In the first approach,

the S|ngle cognate palrs are |nserted |nd|V|duaIIy

- o e s
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conprised of at least 5, 10, 20, 50, 100, 1000, 4, 5

or 6 different cognate pairs. [00195]1In a further
wepdsmiarent of the present invention, said |i bPEr/DES008/000633

cognate pairs of |inked variable region encoding

. r ' .a_nethod.co i Si ng, t.he .

ik EEABOES 2 R PR ot R P ORI B e

regidrhencpdingstquenbesafiych Seogperipat maldcopdhrietonsBr Ml &fktant region
The parent Jibrary of pairs of |inked variable region

encoéﬁgéﬂhﬁmg%ﬁwm!@él tp &5t verigblerregians Fughers suchta qogpata gair may be

isolaRREr&th LTS ALY L5

o0 paILSEsath SNEGPAEIENm DRIy st gm e

lymphocyikicohtaging cell frictive, suchak exhahi hlodd, @nonoaticibarrdllngr white blood

152 desired target, in particular for conbinatori al
St brari es. Therefore, the present invention
[0095F nﬁpzli'ﬁﬂﬁa%eﬁeﬁ:ﬁreﬂ Qﬂﬂ‘iﬁﬂ‘i}neﬁﬂgf the 'bgef'%@ﬂgriﬂvenftisﬁ, the nu(%leotide sequences

. Sub-l1brary encoding a subset iversities o
of infsiresd| corgpEgrebeR Variablesgivinrenceding symemss and firrlinkagd generates a

raget .- 471 001971, For. | i braries of. cognate pairs the
coerhf¥ i b enibign g% B obfhofriatS Rt padioh o airaces or v
chairliatpibid feggionr 08 SrhainVatiBBle §5161 etVdRTg sRhuendbd. Kulh ¥oghate pair

m nor. nunber of randomy Iinked variable regj ons.
may pHRBIISePEQTINQIR SRR rRG0HeRCOAIIE soeuaneesdinsiddifioprty the vaviable

. . : ) b i Fimiti
s RS0l 95 AR AR AR s o
T-lymhphadyér lisnipe dnriehed fioi 4 henghoegte ontathMentdDRactiofCsuch as whole

thod of generating library of pairs of |inked
bloo é??%luﬁleiﬂgiﬁ“éﬁrg E%Hﬁﬁ&‘@%uences, further conprises

[0096§ " 8AbthBHasPeS WP WrBht eI &itb MEliZ ﬁﬁ% bsgki 1‘3% RAPER with a
of I'inked variabl'e region sequences that entode

populsitiediof gematisally diverse ctllsasdesplagdsonaregEhe spReity bfhdtgromeric

rot Such ﬁ sel ection,of |linked v 1i abl.e r.egi on encgdi ngq .

protefiL ghhofingssediicresy donqtapicion oFjL iy Sl sy thegPar it paeitle eeeion

enco@iB@RaGRNB fism biRRHORblemsaTREES Wdieh G SAD A srestht Rlvetl: for the
present invention, 1s the library of target-specific

clonipg ghsuch nearyasiable mwmramceprp@gi WOém@dquwhmrisas need to

peﬂb%%%@ﬁ%ﬁﬁi%gbﬁgnngEQEE%Ign expression vector. [00200]

ogi cal "assay ‘generally suitable for the

[0097F elnahisienibodfmdra b tHepige st ihlentioflTa! PREAIRY of héh-¥eHH gggﬁsenucleotide
encodi ng sequences. Such assays are well know

Sequetiee} pIntETest aed ke SEIdpEN BbY 3 medhasigonorisingspafgmim mgkiplex RT-
PR FREHEAFASS R Ralde e SL S RIULE LSy RN Fhop gm

populatiog odl 'gema;l:iballlmdligeﬂs_e celtsi dnldfblfﬁgqllﬂgll&)l@gé yg'i&ﬁfahﬁiﬁﬁied nucleotide

roduced fr e i munpogl obul.in variable region

sequicELoh lﬂger?é%% te %ngeﬁ? RAMPREs n opHendl sien R aeeryping an

additfoRBl H8pIPELatioh BRthe IMKELFRIINAL ] At 18 6 1€ kit 08k the linkage
ge disp a%/, ri bosone

enri chment met hods such as pha
can egtherdiegperfopacd vtilizing 8 onultilex dveslabeaoxiengioa pirintir syik dyr, the

R T G SN A T
from BhessPuilatibB @ ¥elds is BoBstA&B) confiindd Wish iR &dlsi The [nagiton of cells

10, both cognate Fab expression libraries and ‘cog e
may fogexample eyt i body expression libraries can be

ubj ' her.eb ener at j a .
ooos PG b8 BISEN Mand B0k BB Bielfn Prepis sxapssine
variagtrdnding pedieing)tallpwe €adiyieglifsRgdefion Wl taRbRalogial fivrafés of

. SCFv fragnents or conbinatorial l|ibraries of |inked
Vaﬂa‘esla FeEion engodgiessquencen Peeiprhlyathsmepulatien oberbls ¢pnaiteteneells that
the present invention, the selection of a sub-library
of target-specific cognate pairs or conbinatoria
pairs of variable region encodi ng sequences is
perfornmed by using a high-throughput screening assay.
Hi gh-throughput screeni ng assays could be, but are not
restricted to, ELISA assays performed with
sem -automated or fully automated equi pnent. It could

oy o o o

o o R | o o o s
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fo wll nutatioi nnsduTcaeqd

However, el ei bm nat eeads. i cl aynand sequenceesncodi ng
wW@e@s0ksy4 wher e sequenceesncodi rnegi on vart i harEDKR@4/000633

preebsenat |so course fo resuthlte alsoare whi ch

atj.c oc urrin m ]

exprf e BRACHEN LRidue B it Byihoey . T4 phoctes, hybridoma
cellsCphasind eelilss Be g aueheesShese@dns. negi on varti hanbei |e
gﬁlornasndon1ot reasonaabpti | peear sways,

[009% h‘ FPPR‘&I%%H plscellain the abovermentioned bgnémdument can for example be

ﬁlggc?}g%/ E'g h%ﬁeee : ogxldgﬁlﬁth%aghz,ge rtggﬁ)late nucleic acids can be

1soledmbﬁqmlths e&]lslﬂywiﬂerdﬁnbctddefeﬁ Oﬂi’d)ﬁﬂlgl%tepgﬁﬂﬂpl\éﬂ RPPOCR procedure
g% Hﬁe i |sl astratedllbrapra r cognate eb canii)

is Pryfefieth HOWeisE the Buprsien Rraceduis My sise s m@emhoénmr@

[00108§: ?ﬁ@\ﬁ{\)egﬁ&[ 29¢ \Nﬁﬁiwdeg ﬁggﬁ%ﬁﬁfdna?ﬁ hh sed of linked pairs of
primersutilizi rar exp ANARNSGT

immgheglobnlantighd cBais e'qudﬂc: eegofn alidehem cleddh eariabls @gion encoding
ncodl ng sequences instead of primers that anneal in

Sequflﬁcees region of the variable regions. [00206]1'n a

[00101 P AinhgficieRines)) 1B REreE thd\§eBiTRRE NendiftV i%mahﬁ Bield Bfthe multlplex RT-
sub-library of target-spécific ‘and posSi b sequence

PCRliniage pepcpss, isdyaferformingdmiaddiiivogll robletilar arn]gitﬁcautxm bfithe linked

o S B0 B K RS e s i o

recombinaties bolinkege uesing tRuRItldx BRAARExEAN0PR TPECR OTKI® ddditional
)gt 0, any of the vectors described in the previous
amplificatiog i Pr@?ﬁ;%trly rerfermedaxith BSRiagplitcation, whilizing agrimer mix adapted
| r.f
for aﬁﬁaﬁ?ﬂﬁé ﬁﬁrﬁnlﬁ%? glhagfgéﬁlgt %q#éfﬁ%e?%ﬁ%? sp gf espéfglge)l; Ok Bilzed may be
the oatcp pemsmf the brdtipless piddnemmix mﬁlﬁpleﬁmﬂeﬂ@i eﬁensﬂ@epi@nﬂer mix,

mearipd i Ghers FRHAREAHLO A RTpores geteﬁgflgtggéfc% e sense strand of
the linké@bﬁfa\bleere%%téﬁb&l s&febheek rtﬁ?ﬁe‘) Eﬁé@hg thd at fﬁdaﬁ&? gf the

for T | ynphocytes. e pairs o e regl on
entire Hokedl prgdlséqﬂ@rmésr Juse) <:e carmlscnbje did'serlbeﬂ' asrthe pnimeﬂrqf the multiplex

e selecte nec a subs airs
over PR 08 eriist iy BAC i) Enflal oVenp Shion B phematvely, a
nestodtd s@i-ReAtDipheORITE B \thed BritRe SNRHARI hABIAERGALR the linked
bi nding proteins with a desired target specificity, s
nuclepiida seduchgrsaSeaiin nestadHGR eszpeel@gyw a‘tr@eqofalm@re@ae the specificity of the
CIfIC T cell rec
e SEUPARLEL, e {8 sy ML TGRS 5 e bESERAEER, somi-
nestedrPGR (efscdeecdlhedllh theussttivg e:ﬁhaedi BPiﬁheWzb@t%H APYDEEN iPSonsidered
stalnl tetraneric pepti de conpl exes (e.qg.,

to fupet retiongs q{}l 38 tH%pesaqd P(i]@gﬁ@uusdlt is c]g)gl‘ged Athpugh got necessary for the
prese%@ﬁlsleﬁt‘fl&?bo F%Pgb% an%}lrcélgg{mjarl ?Jr?R gx%?ﬁﬁ?ahron ro?éﬁeghnskjgg \f)?odﬁ.lfiﬁ from the
multiptexmveflap-ex@nsien Ré"s]éCK for bﬁ/thmprmilmtsﬂmksﬂ by altgeﬁbrfm‘aeeombmatlon,

S retroviral spl ay techni ques. Host
prefe&%ﬁﬁ' gsnégl\é %fi)?‘ggéﬁréﬂn{‘ﬁ???géﬂ&hg I |)/br ari esqof t he
[0010D) Bifditi MM AL pRfcatidn cﬁ’t?eﬁ}{e? Be gg{l ook d fre }‘ﬁ%hﬁﬁ% a fraction or the

suitabl e for expression and ction o
entiremgbitpdex We@]ﬂpteh@nsmn IRé“dPGR(rbfmtlon @mchhcismd@noe pnmlfuct or

recoRhiiEprond PO PE et e e e Bepiighguritied
linked @ﬁ)dﬂl@t‘s@fdrb efly bile 6ftBee64cHibAS '%% by %Eﬁbl‘n@iﬁg %ﬁ‘ ‘51 4185 gend
ovide for the expression of for exanp -Iength

electr@ﬁh?q@aa oEthe Imkpd progiysisrand, exmmgrtbﬁgfmgment OQUEspondmg to the

menbr ane bound or soluble TcRs or TcR fragnents of a
speci es of choice. [00209] @we feature of the present
invention is the introduction into a host cell of a
library or a sub-library of vectors of cognate pairs
of |inked variable regi on encodi ng sequences or a 0
singl e clone encoding a cognate pair of |inked
varlable reglon encodlng sequences, for anpllflcatlon

. a s o o o o
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site. Appropriate vectors for this cell line contain a
corresponding FRT site and are introduced into the
w@enwsoe7asi ng the Flp reconbi nase. There are SPUBEDEKR004/000633
ot her known reconbi nases e. g. Cre bet a- r econbi nase,
LR | tegrase, o pha
expegbsi L b b3 SRR rifi S nc TR Bl RE o R By
muhn}ﬁex ovarlapreasmsiod R PCEG dﬁﬁdﬂﬁbhﬂm@lifﬁzﬁtlofmrﬂréﬁfa’bly performed
late vectors contain a sel ection marker that
d1re<gﬁ'p dgé

aqtion feqo thernyitipls oyprlan-epersion RTikR srastier since this
R0 | 4
o 08ATh oo m aaUmLRl ok B Rel ARHLAF 8
reaciesl.ycl onal protein fromsuch a cell line can be
obt ai ned by several different transfection and

t g strategies. [00213] One way, is to use a
Seqm&f&%ny ectors m xed together into a single

[00103pTheshdIéalde st@iended dFanfefe3NSH(BE pieQht Hhvedtibe §£n G@ée'lected from
line wth a single integration site per ce
sequegach thit prcode difigend sukuniison ﬁlﬁ@@ms()whl@ whea nspxessedofmnnm a protein

or p%frjtl)eij\jdl Iggfgp{s rsg ﬁrotsiblggthv\éf ?r%: WU g{egﬁlt\&g g@%lge{gﬁcal subunits are

knovaread hdtemmenapﬁhd:lﬁs d{etekrﬁhhleﬁs pﬁbt@fl@wk: Roiinkdn iBQ1IAHE dFFecies.
A frozen stock of the

up ropri ecti.on,
Somg 8? 5“8 s te é‘f?ﬁl 31 §US8 Piateips belopgare far @@y ezames, inhibitors,
struchuhlt ﬁr@fein@ NoRfns! él‘Fanﬁél %)95'5?&9 gl ipﬁ(ﬂ@#lx %Qéf)%r p%t%fn@ ' filnmuno globulin
manuf acturlng o us
supeffaiilz P;Ot@ms \lmsmtlsp Iprdteinmeto. T]nealmdmmsle setpj’ehaasmnﬁ@img such
BB R Qe o s Sl o it rom
diffefdne f@feair\difféeht RN OmoRlcufel S1d v VefMbnCBRE éﬁ&dé L8 %sdd0in the
20 i ndividual vectors. Each conposition Is th
presqni Hyyspiéan may plse sean nutleotidst Seqlﬂem@mncoéingslom'ﬁhlsmfrﬂm saonk

[ fect The nu
proc BRSO Kb S FOEa 5o ppporimersc
[0010k] l‘mr(ﬁfe)enﬂmdnﬁé'iﬁ offth¥yeesef inSeritidaithd iutdotide GbQichcdsd oﬁﬁﬁ&est
fraction. |f the library for exanple constitutes

contzip ¥ariahls regisracedipa seaencgsitiom theamspmogloblin supea@mﬂanwch as
RIS By fodh 5 R BB o SRR AP, gy

vanahletrhglan kendadargyseqoenpes fibimimnaniogtobulihd 419 oflirdédstl S6dh variable
raegion of the orlg n Ilbéary The aliquots of host
regiop prading seaugnces parPHiss Tulllpretl gaidhodies 5 Aige TP oV, scbv's and

combThd{oRs ﬁpﬁ'ﬂgméﬂ@ oF’ih%tv'afi le ?écgﬁcg‘yég‘fcﬁdﬁg §e(gﬁeh A ge?omplementanty

separatel y. However,
detergvemlggmgmns (CRR’s), yqquua)ggewmr B,égawaloy zmdbiﬂlanoﬁshffthese Generally

]

the pgese\:/ngr vepg)g%z?i}' %p%lr!}]ggqu H{afngggs %rgf L Egémn encoding
sequ&ﬁ%ﬁid@ra{@hdntsl thBfedf. ThetpRssknt a -ﬁghé’cﬁfoﬁ' RehPBAEEHE fi8age of the
ycl onal cell l|ine for manufacturing, the al |qu%

entlrf‘claght 5BaiRwidthp apaahie g@mémaﬁ‘thﬁghqam chaieddoweyestthe kresent

1nveﬂt1{5H%EsoglElggvf ?{rhtegf S%ge%f onzily B’gﬁglflf g‘ﬁrrnlgﬁ% % H&B}%gﬁ gtﬁi light
chaink Igmratﬁgt FoaedcFy ,enédt&n@édqqekﬁk§ B theCl@lldage 8f MeleBte 1ht chain with

g gate t.hroughout production, and the polycl ona
the h‘f:?r CBRIA VRHAYE $75I0 1 cPBstat sesion dempip Gontpatisied thehlemge region,

e T, o LR OB TE AP Bl Pl by

t hroughput nmethod in which host cells are transfected
separately using the individual vectors constituting
the library of cognate pairs. This nethod is terned

i ndi vi dual transfection. Th25individually transfected
host cells are preferably O selected for site specific
integration separately. The individual cell clones
gener ated upon sel ection nay be anal yzed with respect
-to proliferation tinme and preferably, those with
S|n1lar gromﬁh rates are used to generate a polyclona

. I
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[00223] One enbodi nent of the present invention, is a
reconbi nant pol ycl onal protein expressed from a

w@opaha77on of host cells conprising a |ibraryP@f/DK2004/000633
vectors encodi ng diverse cognate pairs of |inked

cons B BSOS RO Bty S s amibody
encddmgerequames duymildaddty ant#bdd9 a8 iAquBRley cl onal

géoteln of the present Tnvention is conprised of at
[00195} fr ¢ Tuyther; embegdimppt ofghe pregent nlmgon Yariable @Fiamrengoding sequences

com : %tcgirerq %%glﬁ ngf?)fbuﬂ#t ﬁt%ﬁ{ c%am nat ﬁ@tﬁﬁ({ia[) 8}}0‘[‘10 soeqllence and

one mnumglaftmhm lpmtwaiannednabmwgmgleﬁbc;dmgls&m@ﬁ&ssed froma

({% S]u a}%ll on . of hoat cells conpr|3| ng a library
[00149k Yagple S e veTusacesHisnined from TeelbfecnntaWT@Raﬁ) jre also of
inter¥gtf S@éﬁl TR &RbER @%etu%%%gﬁiﬁ%n ?%ﬁfﬂ%sgéﬁeﬁcggg)g Bull-length alpha

encodi ng sequences
and eqt@ohmmmortgaoﬁna drel deltechains anwelh s soluble §cR’y @cmilpilizaatiable
onaI JTCR ex sed. from a popul ati on of host
com i L8R e o OBl B L5100 Pl BISOL ke Besvpale GRe e er single
chaig@®nat e pairs of TcR al pha chain variable region
| inked with beta chain variable o region encoding
32uences and/ or TcR ganma chain variabl e region
Templatg seurges h del t a chai n variabl e regi on encodi ng
r . t..0f the resent
0105 OHE R e of B T Men OB D, FHRAPIT B} 18} ndel b 38 g Fhops derived
fromramnisdbtod ainglercetlca popdlathq@tafﬂlst,cfgldhla fcels, ﬂiﬁ&‘g@h&i&aﬂy dlverse population

[ ri sed of coghate pair t chain
of Ce@a théogﬂéVF ag laﬁtnm%atsg HE%%?g]é’W&FWlsv a hf« a%}iseltﬁegd dhthg present
1nve1ﬁ1cf%ﬁ%10é3@tn IR &c&?ﬁ?ﬁéaﬁ@%@fl iflscePEHIRL aﬁ’tade[ls 8f m%mahan
| pha vari able region et a varla € regi on or
Cells@e iftagtions roif albihe:etleg%lond veltstleaivgd frvm manimaby e bﬁ@exuinple of a

Prefer no onal production cell line
fraCt’r?BtOfﬁe@@%% ﬁ’ﬁ “@EF?‘PF’] t %pref%gfﬁ"?}{ @IEI ch a non olc | on IalS
[OOIOEPAl pRsreitedfeatt R0 LAR tp?@éeﬂﬁﬁ%rﬁlbﬁq‘s ¥ u§cd9f 1@81afe|a%m e ce)l/ls ora

| 'owi ng steps to the nethod of linking a pl
Popuiation o isogeni¢ g@lm teroplatetolitte, sm,pﬁermmbimgfof ithmet mroéac aaijl
uences

d
soquifREFbE g Th Bl Hor bl feratishine RsESGRS dt Mg, This s of

impogthneailf bhe HishBgtoSebitaln A Stig ﬁl@l dir $NBE Ex A6 vhdi SIS region encoding
sui tabl e for expression; d) obtaining the protein

Sequgdicstiuct expr essed frontthe vector inserted into said
00100C%k I t i n uced in

[ ﬂost ot%@xj ;}retgﬁgg k gtﬂg rc])¥the gse ?%{fggagéthfg.to%gamm‘g aspg ?e celi1l or
populadion alh lsmg]ee:gllmﬁomru:«:cdﬂt ﬂn@tlsﬁ qumprsiag lyyHdcors, u06 aoB

R AL i s o Bl e
linea@ds. ORdr ?Q% atiBio? @el?sntﬁgfjéx? Eﬁﬂlﬂﬁgﬁ%&mrﬁﬁﬁﬁq hifd 1Lr§fnunoglobuhn

I munog ulin heavy and var e reg
supelé‘fpmdﬁ m@tg@qlb@nmeﬁktombtain Rt@leprh:dis Aol hnessauchas hybm‘doma cells, cell

N T e
deriveé Béllsqfattipaing lih Beafin@medEsgoagat ‘z:ilsQ %?ﬁl?cable"in ‘i‘ﬁéjf)ltegéﬁ?

to the generation of cognate pair aries

mvemmpt ng@ﬁeﬂtedd@mpﬂl@cytmmtamg ¢qdﬂkfa@mong/mlay @abbtamed rfrom natural

I
R L

tissueytordsilzigshel ot fidneirgBR@icHs ii® fn DirobdC Rt 8t BflbAlmatory tissue
libraries by performng the technique on a popul ation

of genetically diverse cells, cell lysates fromsuch a
popul ation of cells, or on BHA purified fromsuch a
popul ation of cells. The libraries, sub-libraries, or
single clones fromone of these libraries facilitate

t he expression of polyclonal or nonocl onal proteins.
Especi al I y nonocl onal or polyclonal antibodies may be
obt ai ned frontthe Ilbrarles of the present invention.

F A/ o S o Y o o s s
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unknown, it will be possible to generate a sub-library
of cognate anti body gene pairs with 55broad reactivity

W owaneds7ant i geni ¢ structures on the virus. | fPEI/DK2004/000633
reconbi nant pol ycl onal antibody is produced from such

. -dds j i Likely.cont.ain otectiyv

iR o b ety ok it R P bl G o emcbrotes

that glbopiteineinycquilcddmmung syse@DonGHE tal eithes be Rdlve 3R hiReEY¥mune with
nergted froma cogpate pair library frome.g., ~

fesp%g FR/%xﬁ%’%T@é Aregal ?fetﬁ? solaiian ¢ apfigen binding preteingmyrish hindings

oeTEREE OTMA% LSTOGRR L TR R ket e

donorhean dither bedanvins inamtnipal with dreathrget) o Bagyets ofltieaskget, or it can be

sely resenble the antjhqdy i ne response of the
COHV?S’%?F&F é%“b? Ofp%‘%q'@%’ft}ly fl@%@gu%s Rt ras TUBBEg agtiighingmune
respdiRe téveg B YaSetf. alitothhige PAYIRL GaRAl gétieﬂfs, P&ienfAfth infectious
. regions, described in the present Invehtion, I's for
diseagespqyaddtY patients, HepstitisiAd opGimptisws, SARS patients etc., or patients with

tnistering a nedicanent to a patient, the
cmo%g@s%gg%%ity of an inmune response directed towards the

(00110 UheAnEiliking kywthiext flolsins!for SrehiIBAN GO PREERYIGRA thS; are
.%égfssed by conventional techniques, such as
derivigd droansraneacsp thaf have speeien igntity switstheindivideal derbo treated (e.g.

' O Vi | treated.with the .
hum 8 e Fr iR il i) b BB By gerved
fromiarfornign squeme (be nosduinian) wilt bofechfifizqbly BB iBmund¥Ién leading
; rresponse shortly after s _admnistration of the ) )

o an {RTAG FERPISCHPR S Ing ROy lensy Asli-eriein agtibgdicsa T hessiagti-protein
tibb@iey Yarthiakinhaacd 4 ' v L PeSEQ :

o Ant i bodi es ex ré%%gghP?gﬁ?ghc a FP%%aryy@%igﬁ%gﬁmggaw(hug

clearanisesad daryfaonld mdentially inducowdvers: reteion® sichasdiypersensitivity

ents_of the medicanment. This nmethod is
lewjgéggﬁgﬁFQFmﬁ EIPUPt the presence of the nedi canent in

[0011 1| JaGfE@nopeniSRY iy Wowetler! AEEHE 88 iWchds WiRrLRE Y%Bg{b%ﬁ{ protein is
. et hod. Such nedi caments are for exanpl e antibodi es.
deriveg finmea srdaendedhashaviesneeigs identitn Sineh inamingogenicitan for example be

. i.- i i response .. Aan .

indu ey A5 ARl RS B BRUSf  n vivo

Combiestpriaklé)raies dfebfible Fegich élcoainERBiuantdsiniht AN bR H¥e to

. cannat, be, performed until the antjibody used for

Immynogei iy, Sins dhepy censisl of sanstemepaiys afvarigble regien ¢nsoping sequences

/4 h.: r ' ' . ncodi ng. h. .

e 18 8 o LB 00,371 608 3PS Bl o

sequehcoprithEr el veatptals)tin eab ade néttcbmipheelp ungetiie adrEdnce, it follows
withi.n a couple of weeks,, K Thus, it would be an .

that sgmne of ﬂéﬁ’ﬁ&@"‘ﬁ%’mﬁ% pig could be ecpgniggrastareig bigheiimmune system,
#R0AEH BbthaBGudnt ' i A i

even. [ m’n% n ogte ni g’u Tl[ %@%%t%tgﬂﬂfl%ﬁe?érr ag‘gg% F%g? ?lg%lq%'f Hfglg%rotems

obtaignddsem cograiehipraties dosor thetotieerhahd Dattdrarnce saidiatemopal dodebinations

cines and.j muni zali,an progranmes. This is |
and tfty FEGE R BI | B SR O RerB o BanEmdingatatetns from
combisatdriad Ebfeiss I THiLdded nasHESSHANToAMTP AR Jotﬂﬁ)él%ﬁ@ﬁ‘ﬁ Hofaries are
diversity of O antibody responses generated In
unsuitaplefiep geatments ghey | ust sesving atlargendegrercef momitcaigivittorespest to the

abovérﬁ%nt?dffeﬁ@f&tee g@ari sons of antibody binding affinities
and serumtiter. Further, the present invention can be

[00112) Fed uscoinahapryzet inventid el 06nsTO BRANEpRISABRIY BY of the same species
responses in surveillance of vaccine efficacy in
as theSBRLIPuE; BriteatedaTidbis eodmeis qbiziaahie frombelinled micketide sequences
finds applications outside the field of variable
regi on containing binding pebteins. It is nerely a
matter of optimzation for one skilled in the art to
adapt the technique disclosed in the present invention
to link two or nore transcri bed nucl eoti de sequences
encodi ng a heteroneric protein other that a binding
protein. Such a 5 |inkage of sequences encodi ng for

o, o

M o, o o
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[00242] CHO Flp-In pLLI cells were harvested using
trypsin and washed 3x in maintenance nedia. After the

wo cval4mash the cells were re-suspended in thePCr/DER60a/000633
volume 5 of mai ntenance nedia. The cell concentrati on

d System (Sch e stem
o O S 2 e S S S i o
translgenilc anintal aTlfaﬁ [ dn@hhl® Bar®ying hﬁﬁllah lirﬁnﬁho %lbbulﬁﬁM@f &€ described in
ranscr i | on [00243] CHO Flp-1n suspensi on,

U.S. Jiatenf Doabd | EdAe anhKripivmey . Namg Bjotspimvic@y 0629£28: 889-893.

N T e

humainenthoizs \ag&nst}a’ﬂpbﬁﬁb Zaegletfcaﬁ) be tdi@ed%ﬁﬁsﬁhlhﬁﬁﬁﬁ@a@ﬂoh SedBMiques of

e T LG T

with Kb&mﬁ&ﬁésﬁto%gfs]xﬁﬁre F ]‘?l tarGs SRS huthah gg@ée?lk t@%ﬁh 1o or

cont ai ned t g reagents In a
limitg hafrenl bmao antibody response Xt SURE tﬁﬁﬁgehmf drdmnals Gthﬂ' Bkéwisé be

i, nal entr of 1 mMof each, 5 pnol digo
deveiio&F %} "Odﬁf"%‘ uni%lat %Rfé?ggptPﬁhl bitor (RNasin, Promega,
[001 lMiHi §ﬁﬁ*thb&5&nb&ﬁh1enﬂ\!ﬁ' t%@_%eé@nt irfrefliof Mg l? ogﬁe R6Raining cell

enzyme mx, and 5 ni I'n pLLI
fract@agﬁa epnstigred 9mlzaig}>lovﬁelwnemmw,anomsclpm¢eas recvhite blood cells

L N N T

nodeb,ysplelenuhﬁltran@nﬁ bl@uﬁ@adﬁcémllmaﬁdl fRinahatd4GnfiRfatidfs. Widhonuclear
[;/u pl ex 8/erlap extension PCR [00247] A fraction

cells g @0%@&% i eentigiigaion teghniquest eg. Fiyolheradisatsdlisbe

mondRIFRaALA1s R isBLkdd f?ﬂor rre gg kG n&s’éfl %?tci s%?, HER %Jgési%tflntegrated

reacti ons were per
beforedhdgradient cantr uigataoh, is parf@mterdt Ehsmegnaﬁm (‘Jefn bedﬁformE&lefor

. 1 x One Step RT-PCR buffer, dNTP
cxampfe, 55 PR OGRS G CIRrBROrRUHAn A i il

t
methB¥E€&IcARs %ﬁi}@ﬁhﬁi&féaﬂﬁérﬁ%e 'Th@‘l%ldtﬁ)n JPSVHER mf(gﬂt defil %%Rgsfezformed

indicated i'n Table 1, U RNase I n
directly dipsydonavhusisg haulggxhemts RNVQ)rm:tatm)is o fone@uap]Stb@pe marrow or

tissu&hlzi)&ﬁ cogltar% Il%n@chef’s‘iag 6158)56 Dk‘@ﬁ’ztﬁg?r ate. ﬁgﬁ([jﬁ%{rllP 1\,2/7 Ie

prepa¥tivtsajillexte fsbedisiat eFfe@éid !f@_lgfglhilzlﬁlé %ﬂé@ncgirb%g %166\%9 hnacﬁger to

%(%rrers shown in tab
faciliggg@inglg cell distifrtiosequence in 5 ' to 3 ' direction 1

o BB A1 5L RS T SRS GET BT o

cell fm@uon algavhalethdadd, mo@mm CAGRTBACGIHAAREN Ton thriw, Avith

cct at ac t t aggcgcgccSAGGTGCAGCTGGTGGAG V each 5
respeg fe&mfe{l 1{/%&5 %’gf‘gwé‘gaé eatuch esadtisinendrdstymphocyte or T

ASSA i [
D B D A SR performed, wsing

magnagc beait cedlt mﬁ_umrtfh@gasg@ge aONAEEIACNGOTHGABBAS) GlG 4d@ntage of
linea g tnee BT gt AR AL S ERSPEABEL Rt fingage-specifi

mark€:@ CEArdHntd@ bAY Ut Q5E FA LS @Pﬂﬁ% iy
12 cgcct aat caata ?%g{gegct agccGAAAﬁEI;TG%G\MGA %% 081f1 surface
markersigh 28CD3 or other T cell lineage-specific markers.

o SN S LT BT o

fmthagﬁ ofc&at@ma@tpwsﬂﬂ@@n%@fbml TAdRGduat§Qnitig a
6 at at at atgc%gcc%cttaTTAACACTCT GITG-WEA/ T,
plurality gt gesslsalslationof plasmg edllssie @melésp@fnm@é o GHsarting,

gene-specific region. [00250] The reactions were
performed with a 96-well MABPrinmus H T thernocycler
(MAG Bi otech AG Ebersberg, Germany) with the
follow ng cycling conditions: Denature 3 0 sec 95C
Anneal 3 0 sec 50 50 cycles Exxtteenndd 5 m m 722CC
Final extension mn 72 C. Nested PCR
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59[ 00251] Nested PCR was perfornmed using the nultiplex

over | ap-extensi on products as tenplate. The reactions
wowees/opsrd ormed in 96-wel | plates. [00252] EachCT®KR004/000633

contained, in a total vol unme of 50 m, the follow ng

SRS s AT LTS kA s s
cell- Eiﬁlgfmsuﬂfew maﬂ{erslor?&niﬁlﬁn%ﬁ?e%c%?/ﬁfﬂiﬁﬁ @s (el for Meample

i ne an
co135 030 e B Shih Urgtim riiicer (D62 thy exieooaso oftheker depends
on tl{érﬂléf%{asceﬂ%%%c@r & %St!aﬁém biBod alblgo%e%nar-]é;;av?lt as\%napgllggél% alsa Qbe

namnme rrnmer sequence

obtaingd ﬁloat a nww@&@@dﬂ“ﬁﬁ‘ﬂﬁ@ﬁﬁﬁ@@ﬁ@aéﬂl B&pulation obtained from any of
thesl AL LSt GA JHo each 19
ese JourGesy @@A blepd are sometimes called early plasma cells

ladradhl £ats NER PRl ARGAL
o ccqcct ccaccggcggecgct @%ﬁ@%&&%ﬁ%ﬁ%&lﬁal&w@
they @p&a b9 pesitivesiacpeetras 4o plasme sglbdsidinglie tlgchone speiv. iPlasma cells

Q0 e react.io wer e rformed with a
are dﬁg%d%?’f ﬂ’kﬁ?@%% ‘]“rR}J;CO g B@F%ﬁ'@m"éwg BReding-segugnees because
a highbefrafengy; ofREdERRIY pMidhbestahBodil
gcondﬁn?o?so Denat urg 30 s? ec %SCﬂﬁgir?g;% uw&éée@gt r(%ﬂglc tthe acquired

immynitytowaekthe desirad aptigemendapost of e aslls havet lmdsrgme Somati

hyp ega{é@%ég %de EQI%F‘%% t% b o&in ores Eé %g@’ﬂ{ﬁg‘miﬁﬂﬁ?& i B:ar‘ﬁr% o‘éR#%r levels in

plasrdzeteikstar@cie(aﬁecgwlﬁpeﬁéd tothe reexdigiap @ly&iph@csﬁfa ﬁbﬁﬁatlon thus the

erlap ext ensi on product was 1076 b a product
reverse fransEHBRLPP G T [y s Stficiens whsn upingisingdiplasm cells. As an
alterﬂdﬁ@é tp1BSnR Yell 136128657 MEé 'lgUerlfé 1RAY be 1sgla{elag’ro“:ﬁ)1(§ ocyte

shown,” the negative contr I'scontam na
contaghing elt freetivmartilizirtg el sm%besmaﬁme SLR:thtas |O‘D22he sanpl es.
u ustr s_the fragnents ure 5A,

oor1fy 3 Ferpive ekt & B prsir sadion. osshrstinn B crcobbBe
lymphb&t§rfos &ﬁiﬁeﬁﬁﬁ&ﬁﬁMefbﬂeldﬁ’éﬁ&ﬁfn‘:‘gsthQ QélsWon'gQa Iﬁﬁ{aflgf P vessels.

t wo-step nu | ex overl apextension PCR
Isolatiemhp aal[tlgeléfém Bilympheeytss agperformiet by Iéunﬂablmg the bnmﬂﬁad B

lympﬁ{);\@f%} \{llla‘?f e. 1red anQ gFIF g%g’nlés%lfngsné}%gﬁ ﬁéqxﬁn&tsafgce

expo@dnmmhﬁglobﬁmm tanowé@bﬁissﬁtlsﬁ BobiRd&E! Thls Ea&ﬂseoacﬁleror example,
Si.ngl e-step Mul ti gl ex_Overl ap-extensi on RT-P

by cop@@@gt?ﬂleﬁlcthqus wit ﬁliﬂ Qesyr@;i,@;tg@n ©OF anttgens fyﬂlmddxydnagnetlc bead

\/ t e
cell s[sﬂl'f n% lg} g%gg L‘@aﬁm?& c%ﬂﬁ-{n?a?ﬂ?% %}Q gs éi %y ﬁ?ﬁnlty
chrom&tng‘epln)r, by ifites sareening mm}d;l dn@tlie@ nﬂdﬂﬁbds lﬁowﬁ rir_1 fheGal, P&sxgi cells as

1 glel l.s %0258 Thg A;Wman hybri doma cell |ine HB-85
we ?fr% P BORTSIIChE 9%011“@ r cqllgpihitaiblopd selis. whsle blood,
| R
ore &I "?b‘{‘gﬁlﬁg‘% SOTSOE D b BRI Sol0n Biih e W antigen
specifiefty; i e IS deKlr@lc Ukrai ne, cat. No 30-2005) containing
0% f ol a bow seru Before nmul tipl ex
01175 Kol A G P RSB Pen . b Pt FBRChed by Eppeyta(ees. CD3

positiR@ealRy tisidlg s@t@ét%trﬁﬁké@ ¢ D 45RDSMIR CI?P/ o Jbhift 4 E&Uﬁ& of memory T
nediumin a concentration of 200 cells/ m. b.

cells. dj lﬁg]ﬂ)bogﬁwan@ﬂqq bl selected dor Mbl(éamtmalspwﬂiﬁityﬂmg PRES9Eptide

Comp@ngﬁga%égr mrany ) %ZS@L—P ﬁ Mﬁ%iqlgg%{g?%ﬁé% Novek: ,EJ. et al.

1999.0v €tihdpvex 1 0AREZIRET). PCR essential |y according to the
manuf acturer's reconmendati on. Before addition to the
PCR tubes cell |ysates were thawed and diluted in to
yield a | ysate concentration corresponding to 100, 10,
and 1 cells per 5 m. [0026®] Each PCR tube contai ned
the following reagents in a total volunme of 50 m : 1
X One-Step RT-PCR buffer, dNTP's in a final
concentration of 400 nM of each, Miltiplex
over | ap-extension prinmer nmx in the concentrations as
|nd| cat ed |n table 3, 2 m One-step RT- PCR enzyme mx,

1 ™~ 1 - ~e " ~
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name Cone. SEQ D NO prinmer sequence in 5 to 3
direction 61Prinmer Cone. SEQ D nane prinmer seqguence in

WG 20065042374 di recti on NO 22 PCT/DK2004/000633
gctagcattattattaccat ggccCAGRTGCAGCTGGTGCART 23

o AR 8 85T S B TRERO Bl or e e s

fracgeisalgsaibiedlin thietado calegd G5 %ﬁéﬁ%ﬁi’eﬂdry célfls or T

o each 27

tattggcgcgccat ggccsaggt gCA ) )
Iy mpacy P ROT AN AEE A OT CROTFCERABE R RORGOAGTE pein-Barr virus

Cropatest o o8 IR TR, v

isolajed sipglatelbsthay b@hmabggm%ﬂ;%)g%% PRAGAEEse3rahscription.
atattc M
Tragigh et G A TRLTCNSEATHOIGE M 0 oach 33

o013 b RS PERCHTHR RGBT i the distribur | .
L %ﬁ at t Ct CGAGACGGTGA : & Cgtléré, is the distribution of a population of desired
cellceat hyridemmacstogl tlings of BOATAHARMEATIEAES CSiie Bifieage, whole blood

ccat ggt aat aat aat gct agcc GITGTGAT GICT . 4 M 37
ool BEHIRRAEH ERCRERETEE cllarre hpcyfesgigsma cells,
i @B- OO B 18RRI, BGATIA BEACCLACHGTVRC-speci
anlcc;?gg#aatZg?aatgctqgcc cxﬁﬁﬁéﬁ%%?g Gl 4 specfic T

lymphosyigtos meaars It aptisbigd vnaly; iarcoraadnoatrekls (mgordem obtain a
, , TG, WEAAT, S= .
T N T

sepagtion-of pelis fiém arpegulation 0028 in Sk 4 RACthabRNSin¥RRssel contains a
. performed, using the fol]low.ng cycling conditions: .
single@iollr e TICHN SRR, FRIPGH - gelmaf iy 1slgadedrg jaypanngs that produce single cells.
i e o . Y ‘
rhe 014 B WO O Gt BRARHIAT R LENEOTE o nele
vesselERy ligwting ditutiobehe¢ single3@ssioutdkeCintthn pedse@Ansattiod 4reGreferably

ooy I FA I B o o LT o e
of veiBd19). BORLYGthd XedselR AP435 BSEsedeWHeh %fs?ﬁlﬁﬂﬁ%rs’%@écells into a

using ethidiumbromde for detection (Figure 6
largesipfraige? @6 singlepisstebde g 384 well phates) rapppaiation Of liagkexcalls is obtained.

S| epends on t he ngths of . the vari abl . ‘
suct SR REGH Gy  Rertprtied, R Bp ot nine Dt into a single
vesséINB@PRverakd ¢ odihabR 46811 cbhdeatralich BNl 0.39RONt ElMHe by
mobi lities corresponding to the heavy chain variable
obtaining Yesselshpt eiaverags donign a singlersell of lesh | Sincerdistabwisanaaficells by
. Eedi-on (L | il.utions. of cell .
i G AA ) ShBRRLISHL 8 B8 B Sl esa bk cion
will cartsie apopis cedl, bad 4 henguUiation evild ¢erthidiwe dr @ftsé 0€lls. Where two or
fragnment is seen i% | ysates from 100 and cells. The

MOTGCRLP PERIESEREITSR BiTSY sping grigmbligg of s varable segion gregdime sequences

may %@tﬂﬂla&on? Sheldeik Efééln?t ih ?ﬁler SRS Feved! SRE l{&{g al thinBPEveREit will not
seen on the original gel (see arrow’in photo shown Th

affedtithpuoveralindilgk ef thia ps¢seminnientiohgAdditibm)lly, combinations of variable

.ldenti.fication of .the Overl ap-extension Fragpent S
regiqrBo R e BTG THhigTE] HRROSHS She instiey dHding R pband specificty
will #R5CKeBesbt B0 YRctbd Bndh&RBREGIMted MVt RRIFER3E. Aherefore,

. band was verified. Regions in the agarose gel "aroun
minor@yentphpf crambling wilenot signifrcanihy alfeat ghet final libeiry ofithe presemh
inver%'ml&ane corresponding to 100 cells were excised and the

"purified using Qaex Il (Q agen cat. No 20051,
[0012bf THead areGRerRIiy}s t@l’déllQl'islﬂlti&ﬂidnfbyaﬁnmqgfdil\ﬁﬁérﬁﬁsin%@@@&%]nple, cell
One mcroliter of the eluate was subjected to PCR
sortersiugh a8 FRCGS maghinas 9e rohgiks that cants pRrgmRRIBA M) aggueaeldidigpense
to the manufacturers instructions with priners
flanki ng the putative overl &8 extensi on fragnent (J
primers corresponding to SEQ ID NO 32 to 35 and priner
corresponding to SEQ ID NO 17, each priner at a
concentration of 0.5 m\V). Cycling paraneters were:
Denature 30 sec 95 C Anneal 30 sec 55C 30 cycles
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Extend 1 min 72C [00269] Ten microliters of each

reacti on product was anal yzed by 1% agar ose gel
web@snsophor esi s usi ng et hidi um bronm de for dePEDKRWW4/000633

Sever al fragmants can be seen including, both from1l

h bi |.i f .
s1ngl%%@lel%gxg%§1§ le?F%sglesx{ren& gﬁ%%ﬁr%%?”fegém&%nfc%h%yﬁ? Less laborious

and ﬁﬁ)noré'bﬁicienk n 1ﬁﬂ1ﬁgﬂﬂlﬁ;ﬂbbtﬁfnﬂ@ 4 Jiﬁ@trﬂlﬁhoﬂl aﬂ:ﬁngle CEIRSIRRGhAG vessels.
was cut out of the urified using

l""l’(ﬁ EE?( CWFC%Q?HHéQIEPg@é@ isplrdipn, prcmgum degoribed frrthg abone, wes
perf&hﬁ@%ﬁ&gth‘éf Qrﬁa ttg oFtHe! c%zlk M k%?g%l f Ii\ll.&e e%Pgelrlc jglg&g

separate Yy e reacti on re ana

en%ram)rmmnw reshke @i S@@)’ﬁb]ﬁ@d)ﬁthél sérivbletelgiofi anbdding sequences.
H W f or g tect (Figure 6D). These
°WF‘é%rt c‘P P8H3X§’eft8 Qpea B‘fog?élh pinpe,the rf@qawwi pumBte|ip expected to be

o LA 48 8 S SRR A 0 GRBEM AiFnl

vessglEwlly r@l%’ﬁ anY RN Attt hai lgelsdi domingake mcdsssal Si nc e a
si ze.

[0012§F'91%} etn&ﬁgl (e o ‘é]e ﬁ‘BE iegg%pt%p {o? p&&cl) 81str1 ute cells in order to
obta@aq)"dpahueﬂ besiagleReMImREGRpARioNSS "sﬁgle%eiso ng R348 vk RitSrpreted

exanpl e, reverse transcription and mnul
an(ﬂbé?lluw eapispkicafredrt ¢veay: ngﬂsn\m r:entpmraf somgie dell. Ragher, it

1nd1c§ie5‘ @ﬂa a?ﬂ g%k bR sy co a%l? %m\g ﬁ#lf A gﬁcrgﬁlger of wessels with

|ca usi ng

two comnme mensaisubemv 5% Io€ Elm?tﬁﬁlul Bflotutt ofQOls dktribute@] drSeveR better it is
bel Si g%e-st ep Multiplex Overlap-extension RT- PCR
elowd§%71] Ml tipl ex overl ap-ext ensi on RT- PCR usi ng

[0012 A%Qﬁer G&thre |0Y ireey rﬁeé@’ﬁ‘?l REEAL i \}%?ﬁogrﬁﬁr?cre ok?%(ii'everr]se transcription

) le 2 utilizing a nu tiplex o ap- ext
usin e ddrived diropr callsrigsttibweted iridive dwallyronongi apliatityeofivessels.

[0012&%@2@%})&?@%@%@{? &% Zrailscnptlon (RlI?l\ljgaccorgE rce S\Aﬁ&lutﬁg gﬁeselngc

inveritidh! (g 206187 GB1dd 96 AR (eI ¥Rl templ
tatt ggcgcgccat ggcc SAGGT CCAGCT GGIRCAGT e43 emplate source for the RT,

are congidegricigbgcletiverhienacinudaodiTIGaAeEAGY Mvénhdihecessarily been

Separ%{é?tggcg%gg@%ﬁ’g%ccgé&&@@@ gX6Of each 45

[00125] aWhglg ﬂ@d‘ﬁ@t&i&@@ﬁﬁ@ﬁ@tﬁ%@gm sﬂlgle vessels has been
({ C ccatggccGARGTGCA
perfopg@ g]g‘?: E 6%‘159‘@%56 exprndeEoradEoraEn® aipopulation of isogenic cells

prior YL b O TR e e SRR g S mblat, whih

mlghﬂbiérﬁip'b@'ﬁﬁmm&ﬁéﬁfgéﬁ}géb%%pﬁﬁéi&nd lmke%o HowevgrE (She cells should
GGl ri mer name Cone rimer
rema@&fB%Wg@Y %né‘ca t%%gsrlaﬁ% fxke GHestmees during the expansﬁm The isolated

11s 88 {
s eos oo S HER BRI g o
templgteciar thyegeyrsdamsenyiongs 0 GALATIHET RATEAGRANGTRT callsafie lysed in

onder 38 Gl M ARGl R A AP eoner 50

[00126) U6 AU BREHRATAGHE bR A PARATRGLHHGAS ]
M 60 atat at at gcggeeget t aTTAACACTCTCCCgTEﬂG%T%%H%I%Q&Gﬂap

extengorRE-PRR spcthodaphuliiplexRT PER followsd by linkagedrydigation be

oGRS 6t A ol RAR b B P SRR R rsputan

of celis whioh hyveoie bedn éeb@ra@dl inf IEVESeN R all 8 Fain tG2H b pool of

fIVﬁ 8Iff ent nultlplex overlap-exten3|on pri mer

POBY sehier fhergeneratianef eombinatodaldibratissc Sudhoah

for the nultlplex over | ap-extensi on RT-PCR reaction in
Exanple 2, only with a changle i n anneal i ng tenperature
to 50C. A reaction was perforned for each heavy chain
constant region reverse priner (C, C2, C3, C4, C
corresponding to SEQ ID NGs: 49 to 53, respectively)
utilizing |ysates corresponding to 100, 10, and O
cells.

cells
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b. Sem -nested PCR [00274] One mcroliter of the
mul ti pl ex overl ap-extensi on RT-PCR reaction product
wor®ssujected to sem -nested PCR (Bi otaq kit , P@GI/DKR20/000633
UK cat. No BI O 21040), essentially as pr oposed by the
appr : reachion r
ppr I S E e TREGE: Bliont O S S BSp el Wil ffichanay be
usedrm itlne appram Do the.SaBE@s )hdsedmcnhed for elganee otz rodch, for

directiagn.6 cgct GACGGTGACCAGGGTGCC 200 M 62
exalra)é%a 528 @?t&%éggﬁ_:@ggg%é& tepionT Lerphpcgtss. When performing

the sB@ROGEH Gl
g@ et P I RIEECR b siele-ep multiplex RT-PCR
folloaf@é 3a dinkegecsoligatign oy mmbﬁﬁﬂ%ﬁﬁ@imﬁ&mﬁ is

uenc or respo 0 ene-specific
prefelt Lo B SRR MR RaR Gt 01l JOVA KF GUANA may be
isolafod fesnul e Ig€itsec 95 C 65Anneal 30 sec 50C 25 cycles
mn 72C Final extension mn 72C [00276] Ten

Extend 1.
[00127) 1L:'Pf‘o$<’1n§1él?f§y of the single-sep muétmlwaqu}ameﬁsaadloh)f{llPG% of the present

r Si s _usin h| d| m bro e faor

v R0 e BEL LS 1 G| S iofii b i Excimple Yand 3,
singlestep naydtipbek en&ﬂapnexftér&wiﬁﬂr PIOROMaY be c&@@ﬂ ol &farlhGit of
" f{lrre ondj.n g ysate fromone cell and where the C
CMpALEq ‘?zdé%g(‘i% 5 YS?‘Fetolﬁé sfigtestell eacti on (see arrow in

Fi gure 7) was excised fromthe agarose gel, purified
Primép Migtidresha@Dekignki t (Q agen cat. No. 20051, Hilden,

Germany) and inserted into pCR2.1-TOPO using an
[00128] e properrmirgpes afthe presantiimgniibn crhpnidetat tegsinfoaBprim®e that form

L TN e T

sequedtesoftin@ydst. Mixited/ ¥ thdr endr8 8F Qithl ﬁrﬁﬂf&@eﬁ Qoﬁ’stlltﬁtg Iatm Itiplex
chai n_variabl e and constant region e exp du

primeg x| Bysterally ghmultipbeoxagix wmmmﬂpastﬁhé 3én%i8, |9yi10ylloﬂ2 13, 14,

15,1618, £619 958, 890, 8 54) 1603051 0 T o rimer s

(prlmw pehrsa lnprtizhilab farahs b plifictigh O varidblé feggogl égg?(ggg ?%(ﬁlfences may

. l i signj ficant anmounts of over
an m‘ﬁ?‘%‘&%‘d%/r yn rrSSWltg@éhfém@Bml@(swn@r i ALK qopstitutsi sawirel wetel than two

primels FRLALY, o RIS BB WIMBRES 7t Lhdd 12
13, 1401020, B5| §0304%1565 6@ S 0TR0ysI0a1 €0, Scnu;m) [ 98248 150, 166,970, 180,

t It pl
190, FEETRY g, AR o S e T e bt b o Eprimsrs n
mululﬂe;aghﬁleshﬁ;plsfa@héa%% bys, 3, ?ﬁu”ﬂnlra TﬁsBltsle% i 6&6%5"%6'3%”45 50, 60,

usi ng i sol ated &ing yt'és
70, SQ é?ﬂpl% 828d5P o 20@.an®tah¢ mossmsaasmmﬁpmsezmrsom or 400
f@l e donor was inmmunized with Tetanus toxoid. A blood
sanple of 120 nml was col l ected fromthe donor 6 days
[00129p @S the PRk G the Predéitl iBRALONES L84,
cells (PBMCs) vveirare i sol at ed usrlﬁ%ré@LynpeEg%g&Fég%{ aild
prefer Dlyi R‘S &P éfe additionaly @jppegdrvoith a Nome0Ril96he Acad oflihegrimer,
t [ ruy CD19- pasiti.ve
. 5" oBplo0BPHIAER G re A3 T P15 o % oo s part
Such écplhinestalltls agproXinetdPBivom 6\&y 50 Sicdonides ]Wh% Mbut it may also be longer if
d Ccon ted nti-CD 19 anti body (Becton D cKinson,
esueﬂU npliiigatio 9321?51?‘7691 s gy gdad; te thstatpet sdquemasst | ng
usi ng anti - FI TC- conj ugat ed magneti c m crobeads and
colum purification was perfornmed according to
manuf actures instructions (MIltenyi Biotec, d adbach,
Cermany, cat. No 130-042-401). The cells were diluted
to a concentration of 200 cells per mM in PBS
contai ning 2 nM EDTA and 0.33% BSA. Five mcroliters of
the diluted cells was distributed 66to PCR tubes
obt ai ning approximately a single cell pr. tube. The
tubes were stored at -80 C until use. b. Miltiplex
Over| ap-extensi on RT- PCR and Sem -nested PCR [ 00281]
Cond| t| ons for rrul t| pl ex overl ap- ext enS| on RT PCR and

p— o ~

prime
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di gestion (Ncol and Nnhel, separately) showed fragnents

of the expected sizes (410 and 680 bp) indicating a
w@orse¢1774 | nkage bet ween the heavy chai n vari abCEDK2004/000633

region and the light chain variable and constant

i [ nces. [00283] The two cl.ones .. .
o B S SRR 2R b B0 g i
sucheesgitailh aduptddofod libkaded1igatian, tail S ullap b ifxAirtkagé by Rombination or
i nked V and LC were cognate pairs. Exanple 5:
OVerPARITHSIPIdANY | e- st ep Multi pl ex Overl ap- ext ensi on

[001:%%-8-005%%1%‘%%5 E}?déftb%q‘rcﬁﬁg etérkib 'ﬂch)ﬁcFe? ?(gﬂ;%ogﬁ?%e%r gﬁ g%aprise restriction

exa reverse
sitesrntifor pdcerbinetioh ajtese wihéthsire nsePiFor B dhdefiivh oRhelinked product into
I$)erform=.\d in a single step using VI-specif c priners,
an apRIPPIRIR {°HO 2 semi nested PCR 5 reaction. Total RNA
[00132HTb feh&le 1ihRAPet WY SAkibh BhE P mEE ' 10 9m;
N gn‘oda g}gne fan%%lil%sl b angﬁ?ln %:el(tas ﬁtﬁiﬁu@tﬁﬁé\;ﬂ?ﬁ%ﬁ?ﬁ%ﬂ are
designgehsuetetiatonstpairi(forsvar bt reversgpomen(e)) f theditsiggimer set is equipped

ot tes. a. .Gells [00285 | gd, - anbg o
with SR8 £ coBipintBe o Pesidion ol AT yooiciies oga il bp Rempaiie with a
restrig€iog kisd Rdatdd imhellii@add il bP ohEHNH ROY ki NFor Ii

rl sbad, CA. USA). 00286 @&mm%ﬁ%ﬂ?gﬁ For linkage of
more:tagh BEQ fasget pequcsees, hEraemdPpas ot ssEpmbHi0e5@Ris(ehiipped with a

i ne fam | .
b SEOBE G 1 A U AR T4 80 Tl o
of thp tiddASiRETset. Cﬂé'lﬁ} ﬁb@nd msﬁﬁblﬁ si_VElea(t;eé@hi thé)@@cfoﬁ& 'pﬁg;er settshould be
usi ng., Fuge oche, nnhei er many) according to
non-PREbRIF B it oF 16 TP Ha¥ WoRd S AntoneIRDie s O Biargel sequences

can BEEMHke@ B ﬁgbﬁﬁle? oAt N9 RdGiaBh B RERY hf'%%tl%gy or no

genes_and p conferring transient expression o
occufrppee; Bcibeitdrgetsequeficesshbuldiehesene Fertlse) ie i eefefable that compatible

res’tri'rgﬁ%rfle %iﬁe}s%ﬁ%%ﬁg%@ ll(se% e %&lf %tell I /1%%{4%1\2 %P%ga%-resistant for

the pafictladidigtbtion & Wsed 2rHied I §
pL- gl ut am nel, fg?zﬁlécs Sgnd 900 ny ﬁ%gg%%ﬁ%@%&g l'ir{kagmyftarget
sequenegone Bhtdrtargchiedience tyroOR8E]linkage bativeer idarticalvearget sequences will

1.hg. trypsin an shed dn I nt enanc
e cBRANE i AN, SRAERRE Y DRl S A Sgramc
Spel piithi Xbd ghltc@natiielyIShdiue |A8Q1T Sah Bubstiliité oAdGORAE 6 theNBAG¢ol with
}ﬁl {gfeen Gernmany) according to the manufacturer's .
BspH] EcpRpwithAVifetiqe Pstl with Feolirleager Snel oarsfonexample be located in

] r . i ngl exste
e 8 T R TSRSUSAERR el DL oo e
otherend off #pg @ st quenco twdardRIPHISH BFe&Qe@@ncdtHg: ard'soGoRh.PIb simplify
| at e }/}(3 essentially perfornmed as

t ot al as te [ I E
the PE?S%%?FP‘EE%’ ftas B AHEMeeLL R TesticHgn gngyimasitpncion in the same buffer.
00138) VES bR ARSE 8D rokd B?r, 1i6h ¥h | 3 ' i
[ ?hovvn in Tab?e grar?d t ael cycﬁ%éﬂc%ﬁggﬁ%ﬁgﬂ@%ﬁrﬁ%dmx can
for exsmpdabe fesignedes eremplifiddpinitionartisie by Chap5iq1P97T BiaTeabeiques 23,

ivation: 15 .mn 95 i nactivating reverse
518-?%;”] Rgh bs[']'geébydﬁaorgc&rﬂega}&yir "eR48 pol ymer ase. PCR
[00134] EBCérlablE thOBARAdS oF tROmERG 1S SeiRAGR lof BRers G 5%1%

_Céﬂ es Extend 5 min 72C Fi nal qge(tens?i on 10 Irlr?% %tep as the
multiples|PERsarpplifigatiogHailoadaated fovererlah@xtensive P CRegraerddal fomt least
one Pgighea gf] gaeChﬂjﬁfrIg&tS?g&éﬁg %ﬁl!tﬁ)i{)ﬁ }?t%%r%lpx? H%re%%fng%hergl’gng 5 Imrlrl?triplex
overlggecitadiac praihbgmittaggc gcgcc CAGRTGCAGCTGGTGCART 2

agcct at act at t gat t aggcgcgcc SAGGTCCAGCTGGTRCAGT 3

agcctat actatt gattaggcgcgcc CAGRTCACCTTGAAGGAGT 4 M 4

agcct at act att gatt aggcgcgccSAGGTGCAGCTGGTGGAG V of each

5 agcctat act att gattaggcgcgc8TAGGTGCAGCTACAGCAGT 6

agcct at act at t gat t aggcgcgcc CAGSTGCAGCTGCAGGAGT 7

agcct at act at t gat t aggcgcgcc GARGI GCAGCT GGTGCAGT

agcct at act at t gat t aggcgcgcc CAGGTACAGCTGCAGCAGTC CH 100

M 9 GACSGATGGGCCCTTGGIGG 65.
cgcct aat caat agt at aggct agcc CAGTCTGTGCTGACTCAGCCA 66

L g N e g g g g g N PN\ N NN SN

T T
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71 cgcct aat caat agt at aggct agcc CACGTTATACTGACTCAACCG 72
cgcct aat caat agt at aggct agcc CAGGCTGTGCTGACTCAGC 73

W@ omshaarL aat agt at aggct agccAATTTTATGCT GACT CAGORIZPKZ8h4/000633
cgcct aat caat agt at aggct agcc CAGRCTGTGGTGACYCAGGA 75

[001352 g’ﬁ% t@t%ﬂ;%af% GAAWW%IiP@IP& fg‘g: 9 ’257nucleot1des in

@memmnéf& slies Whtdh allow6f Subsequent
mseﬁ%no%“ C%Q | zed seﬂuences correspond to the
gene- SFed Y é‘ RGO @S ProgpatersadhasampOrngling zw te@ménation
sequﬁmdélé Qrilinkér REuédtes Mbhtdsph £¥cRY §hk gger?rff]f) %{r’eesr SIoR t@&{‘a}’ also contain

reaction product was subjected to sé
a stop BPeA thet is degired. |(ﬁm1,erdﬂlﬂ thae areNbreBlt{pes b@é@érlap extension tlalls as

d by th fact The t ot
BB TEEY MRS Rl B o The Tl o
w1thaacm atheiNot fledeadalti®y 411 offt
Iglo herah osequencﬂeay fll o 5@9%1%01@9’[%3:5 ?g‘é\?fosgxngr@g%%%%swﬂém s are
com argglgerg P CECACISTOABGHROIEPGRER 126@nMndehtich the complementary

h
e %%%@é@@@i@@%%@%ﬁ&wﬁm@tﬁm sasboveriap-

exterSonNGlp #itoné rof seqiianeRotiflesTire tEmBlemPhiaBelo B
o a&g %%gf O CACA g CSBGT eCCC € B8P RE obif specific region of
St SEeRER t F&Bfneéﬂmmwm&w@@mémme 2061y i2 9

!
comlﬂérgcfrﬂ&?ltg g%gigg%gfen; t%fegg 5 g‘rﬁ%gp T d@%q% sextension tails are
prefepred whan reubrey]eldyaits mgl the tikle bicdmsr Weednastell Plelvid®s the linked

r C Anneal .30 sec _50C 25 cycles
targedZ13HES BRe I SuesRoaitironibis Hﬁfesre%lﬁthvzf)égm@mpes are to
be llrﬂie@byf‘aeléﬂhéd Iedleer as séeh‘i‘mﬂ%%?@ AT eQ iU efia f[{l‘% {1%”12 aYIr%are preferred

1. 5% agar ose g el ect rophoresi s usi
lffheﬁﬁlrg?ﬁsa@uqn@s aetebe linked(iFifumeets eagh athel. 9C) The arrows

t xte |on ucts with the expected
Wflﬁl R R R B R PoehE e Trgums pcmadength,
relati @@@nht ak(@CYo)Rittsentd t
e el e —
the g@e-sge(gé% part ELWhIG ﬁ K p@upi@ggc rihetlepgthwof the overlap-extension tails
he
g MR

used
long. E@ﬁ:lempreqda@a@td ahey(hré fipgh 26028 deidotidél I8nS erRl Lfsé \Sf oty long

te |inked heavy chain variab

overlt SR on i (TS 7S ieleoen) ean e vernne et thgproducts
produ HSR privithn s&e%%{/%f h%g)rcgfo%rfbé?dvn t?}g?el b ?ﬁ nBer?ap_

neration of a Su

extensgg;gwgta@d the genespedifit u‘d:gwiyplﬁbaiﬂyi wild nSeId R sfe@qgl%%] Usthg very
| e e s ined in the flo
long OtVEﬁ rff g’&?ﬁ? %Q? ‘8 (#:‘% y Erfﬂéé%f%)ls C%P@"@%b%theflﬁlmh aEthagverlap-
extenslat @ilLSi E@Mt@ {allf havs
:%ﬁ 8%0 lnDonor s which pr g\i}ili'%ﬁgrleéﬁﬁfg%:tﬂ cen %Jérﬁent%'y they need
a hig 4 Westreagthan theyigieriction thae 1onges tadl. (thhpﬁlectlple.usf primer

Y e um | nst i Sl X
design ﬁgﬁquﬂ(e&%?g a n({}ée&%’m SRAT R o QFH@ZB‘P%G“{%% fq;ma%/lon should be

mlnlnm;ir Nither skl theP @ngdgeiis falsePMini OFﬁrEH%? 19@ Ab%m et q“ag DNA

I t ube ﬁont(@ém ng anticoagul ant. [00295]'I't is requireée
polymesasg o 4B @ ergqg}p@r(éq) |a‘5,thg|8ee théy yewdyt dynthesized BIWA strand,
and thRlcak BE 0o gnrg&ia?&f fo? ﬂf‘ove}—ﬂgyex enslgﬂ ya1r Sl e é@%r)n\oaélap-

aut oi nmun I seases or re
extensioQutaidl toaccanmodatd 3t hen-teiydate & litidiave had any
vacci nations within the last 3 nonths. Al so, at the
time of the TT- vacci ne boost, the donors nust not
have had any serious infections within the |ast nonth.
b. Preparation of Periphera# Bl ood Mononucl ear Cells
(PBMC) 5 [00296] PBMC are isolated fromthe bl ood
sanpl es using Lynphoprep (Axis-Shield PoC AS, Norway,
prod. No 1001967) according to the manufactures
recommendations. Briefly, the :
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blood is diluted : in PBS and this suspension is

| ayered over Lynphoprep in a 2 : ratio. Vials are
w@emwsoif’oged for 20 min, 25 C at 800g and the REN/DE2004/000633
inter phase band is collected. Cells are washed in PBS

' A, 0.C ichrment _of B.cells =~
[001@8%@%?% ?,% @;gﬂt%ﬂrs 'ﬁ%-[lc%%%é}g 1j %ﬁegt-? il g2y %17 oyerlaprextensiandtail, tail
adapteﬂ ﬁ)n hnkztmmykl;gatralg Bﬁtaﬂ(adbﬁté&i ferQinkaSOby # fe@&nHﬁl'afiSn td%ﬁnes the order

d X aﬂ?ro;ﬁdure 00298] The isol'ated PBMC a
an ﬁltr%ﬁ ‘HE&’ the. teysehsqqpymses. EIétstrmﬁ efentiad te the lnN:htlon whether it
is th&/BfwakBrim&ies) 3¢ PA ARk é)rﬁlldrﬁ)zgf p ﬁn {e)}r:] {Jﬁgrsgﬁy botth forward and

in the dark. “Stal nin
reveesa prineibatrd &wpped withtie lﬁ&agétaﬁlnHawE@éruéﬁin@éon%ﬁerdi“on should

[l lO6 cells ysing Mhuffer (PBS, pH 7.2, 0.5
be g %Am INAPERFRSICE- esora;q qndgrgptllpq ofdhgtageqt |seqqen@qgg tl@ﬁfﬁnal

rodtibteniBBIbSef RV e € f L SUe
P v lv%ashl e epse véet %ﬁ%{:‘gﬁ I?fdn o?%&gdpyrelde%fgs ﬁcgés&omoters
and tgtrainatien seahenses prfortiyniatfranad lipkagabéthedndvviduabitdet K qliénces.
anti-FI.TC mag netlc

o R Bt i S s v s
eitheil B0t 4eAR brinRe(s) 6LFdrivaid prindal) OFEy ﬁlgéfsel usth %&f hé€Pcr

lftiqr 1x1 6 cells. Incubation is er o) rre
amplifigafignafieas] tareel segrancoaBhe pregsest mpemwanrexbhiphﬁésaaddn’fdieof overlap-

extelﬁﬁdnl t§11sa£rﬁit P%?q\?enyl gggg?%%?o%etM ut er O %dai)rlmers of

LS c o
each sett(e gl\Elgtlﬁa(B- ﬂﬁ]Zexéﬁlb)e 9, Fefpectlivebpt Eﬂls%shhs ﬁ?@ AARIAL direction of the

to _.the manufactures prescri i ons.
Pr"d‘*‘ﬁji%H’%{ i és gbﬁ S(L%P %rheeé@pé yflﬁwﬁ@aalw ngm i hndiagmaﬂb mght as
et | d
B e P Dt TP G B 8 EheBR sahna o
Ju in et el S(eél This (€019 i) a Yihkihg Eﬁ*eétﬁinaif HiRproBudt iat ri@@’nt%t?’ €tail-to-

the colum whil e unstai ned cel
tail o By it} S8 conop cpidimithe iess taike thoreummse rpslmer(S) of

h
e e ot (e ot el S i STy Bkt he scbona
primeggett (lergngfprlmiea&ma)rGﬁﬂal wersal Thid 268ts ihe3 ’eﬂolb'ito?ieﬁtraﬁdﬁ Eﬂb%d-to—taﬂ
d &S %g% %eﬁtl‘l fug{ed and resuspended in
and ugidiregtioppidligyp 3 allystrases, thispyssible direstineethat cani h@rgenérated
| f | TC B {
depeﬂd’lﬂ Bwhkth pEIU[I&Q offtdch 1d?éf ﬁg%ﬂ%%@ilp%wﬁb }:h ol ect on

enson, USA,
[00139) ﬁ{/’herdmﬁng:ﬁo cBiben omo ﬁhdkc&ni‘e(s BquebideséPAntefest soni\@of the rimer sets

need g)srad'g %é%%gal%ﬁ?%gt C‘l@{wc)ir g ,yfantgﬁlg)p(rp](r;q%s gﬁ;}%aégr?ectaﬁ r1]s
compl@tdntary & £tagddekh %eﬁédéﬁ?ﬁﬂnﬁ@r salﬁleﬂhg OFHIE thifdk {):mglen}f%ary to

20 mn in the dar owed two t1nmes was
one of the pEigrenselghe smbssqx@gt bufneeset. THiepiwdipls halds feo4lt &1@ phiyner sets

that ayipHfy GREE NG R ACh EhE la 8 1ok EP bR np Qb bt Shstiences.
[001403 Tthe degig dBthe igBne® éﬁﬁfﬁdp}nﬁ&tp@i’trgehm din{%(%lﬁé% known primer

d nonocytes o,i.nclu g pI asma blasters asma
esigiules; Yoh gominipazine E’émleé digegization, bakpin Hfommtly)nhtng lnosisperific

t I
soncaf R A O A OB SRS LS BBl when
posmbl@ﬂéﬂesneiﬁnglaﬁﬁ)efdﬁ% (&n)) of th'Efgeﬁe-’sﬁecﬁﬁﬁﬂegﬁ‘Jnls in Qﬁhﬁheﬁset should

PBMCs have been enri ched

ce
pr efef%ﬁ&%e &8Y e‘Tc rO%@BPEPSZ‘%BWé 35¢-dn thegpresenhi msvenmn Tm values between
45°C ﬁids%'i"@%?e ddable %ﬁd‘mdi@%:ﬁ‘gbgﬁﬁomverepopgl ! I Iggetlagphcatlons

| ynphocyt es express
Advartq@gqqu:ﬂ;é,ghﬁ: ititéal tphigier d@BEH caxips dded BNcaApRaT Iﬁd%ﬁa S developed for

earlier |lynphocyte differentiation stages. refore
di screte popul ation of cel I3 corresponding to plasma
cells can be obtained when gating on CD45. [00301]
FACS sorted cells are collected as single cells
directly in single wells of 96 well plates containing
| PBS buffer supplemented with 5 U RNase inhibitor
(RNaS|n Pronega, thlson USA cat. hb hQS ) per well.

. [ —

v a1
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Table 8 Prinmer Cone. SEQ ID name NO prinmer sequence in

5" to 3" direction 4 1
wWo a6050¢p0ge gccat ggecc CAGRTGCAGCTGGTGCART 42 PCT/DK2004/000633
t att ggcgcgccat ggcc SAGGTCCAGCTGGTRCAGT 43

tis b3 RIS R ek S eat vt frbemery estag ot utine

optithign dltaennteasaiAIGERNET 860, rostriction i
tatt ggc ccat aaccCAGST Gﬁ'lﬁg;%r e, restriction fragment length
polymaty g%g f%ﬁé@‘@&m@@m@zhf@@xx@r preglucts obtained using the

prlmEla§ett59 %%ﬁ%%@ﬁ%% p%%rlcs: atachd G%proa(% Vhéh
amplgfiym ggogrgs with tvagatila gptceR CATEEAGYE @bwIfaRRly members

cca ta ccGATGTTGTGAT CAGICT V. 4 M 56
belo %%8%88%@&%5%8& geé%@m GAaRroaarRaPsHiona sy also
requi'i_’e? ofGhAhAgEICcICcCcaat agct agcc GATATTGTGATGACCCACACT 58

gccat ggcgcgcecaat aget agec GAAACGACACTCACCCAGT 59
[0014gb7§bft pget goeaieagThape SEAMITo G HTIGAGEAGTIChn 20 Qsdd @Qether in

a g B AETRTRRE o bltss At oaderes lsnoed (I igehaL. or ol
19995 peBibf. iIChefe A7HN 821 L1985R)) We¥EhicdGs i gé&ogﬁsarﬁf x%asar?lodlﬁed by

foll ows: Reverse transcri ption: mn fymerase
trimgingithe3 | ends of theprimess reduastrionspesific énterskons and adding overlap-

t vat N ol ynerase. 73[00307]
exwr%%% r e%%l?t%%%gda%% ] %(agf) élga%ﬂ% Anneal 30 sec 52C 35
[00142])yOhefeaturé ofthe Ijﬁtd%eﬂtﬁﬁ)vdﬁ'ﬂﬁﬂ' ar@ ghﬁféﬁ f2esPohpbddd & ot least htwo
t

Addi t | onal An‘FHfI catign [00308] One mcrollter of
prime, fets; thatege aRje Fq Bime ﬁ@éhﬁ?%wnwd PCRugte dipkagernfipt brdsigwo nucleotide

sequérfc@%ﬁﬁfetﬂes‘é al"H%'p‘?ll'mér ThiR fetﬁ% ﬁl%ﬁé)nq Ig?\%ﬁé(llg %%;c%(pjableCRf priming the

Bi otaq kit
amplé's:gam Dﬁdttl lgash’szvqamﬂ»pmﬁm dyymdilefrom hdfedsrheti protéing, &2l Blonging to

th 2g{gll aﬁh The tot aI volune of each reaction is
© °‘§6§ Fib AHPIRYS. SPPtHERL PEQIFRE DY iA% cBAnIs] Proteins Caproteins,

recephiﬁfr@t%ms%@r%ﬁﬂ\k%ﬁn% éi’fanﬁgf;%} n%a}rgs g%&@%dnpré“eﬁ%§%

Taq polynerase an

[0014{]0‘@%‘9}61? Gature o thegmekietl iomentmmds ammnlblbmmﬁerlabaxwmro@ p3lner mix
30 s cles 5, mn 72C

comp?_ﬁﬁlgl p?%l?}"‘ggtggzv I'e[]ﬁl H%;@%O%ﬁﬁ@% sgbym E@g Epﬁm set comprises

an oveXlASextBhideaile Ehytidzing & tBe ofedPCdt R
gga gcgct c GAGA A hadteing R tle oStdid il %ai? bf a primer set
membe oh § SEeANd ONERTCSET GACCATTGTOCC o each 63

e

intereacdigingtthe ﬁﬂﬁ@ﬁgqm@piek&ﬁﬁﬁﬁ@@rﬁﬁmgﬁﬁ%%ﬂ_ﬁggach

di italized se es .correspond to the genhe specific
indiv 85]1 RIRduqt gpgingfro e RIECHPets Bilth adpil that isompdersenttanyfto an
adJonﬁﬁngo(?ﬁcta TRisHOWeY&Efhed }eﬁ?ﬁnga{’f t"ﬁglgth Eléa%% necessarily occur during this

el éctrophoresi s using
first RGR amplifieatioonDepenidmederthe ecaction fefup, it mbjoeitydlf the BEEM linkage
[00311

ove tensi o has been successful .
may b.%@ﬁé{oﬁﬁag dpoge a@ﬁ&ﬂﬁ%ﬂ%ﬁ@wﬁ@ thy quler Biimersdd t PCR
amplﬂ@ﬁ[bﬂ(ﬂﬁﬂh%@ﬂl’b?\é?ﬁ Hﬂ%ﬁuéﬁ?r' able regions): V : ~410 p
LC Over | ap-extension fragnment: ~ 1070 bp
[00145 4% ﬁ@@glzfeamomhe puisenténeentionsis alprinidneetsienigh&bto anslifly @ family

of nudfffid® SeaenceroRlefing Rl Fistororh il siiiencanrampias of such
familigs geKappa WEKilthMRS (e. @ VK INYY in hihignsli l%ﬁaﬁﬂ%ht chains (e.g. VL1-10 in

over | ap-extension fragnments are purif

humapy) apd varipkle hazy shaine fee. géil 1 9 s dumephard ¥ Hg 15t1hemce) from
over | ap-extension fragnments are excised fromthe
agarose gel and purified usigng a Qaex Il kit (Q agen
cat. No 2005 , Hilden, Germany). It is not necessary
to

l'D
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pool the cognate pairs at this stage if this is not

desired. In that case each individual reaction will be
wGaaivseerred to restriction cleavage and the proPCDE2@M©00633

cloned individually into the vector described bel ow.

. f. Cfo%gate Fab Expression Library [00313]A library of
Immyaaglobingy §1d & fya9e f dicBdvapigbleregipns. Agptimer ssbir thyf amplification of

i 0 -extension fragnents into E

o P b Aot SRS R RE TS 1B BRATRE Syl ofen
compri®r fhuralisy of primérwirne: feyeral pimesRAn B dogenetdidpiifers.
Iljébrar %H’F b vectors and the transformants are
Amplific E?%BP i ipgumoglohulin hgl ghpinmsgahle region encoding sequences
is fof SRRNE pbrdi ' L ing TANCE
B e B R E BRI
complemgataiyedhé Soendofithevainbleweglarofehe kgpeohas (VA primer(s)) or the

nor, corr es&ondi ng to 3x the total nunber of single

d
kappaﬁ%@ﬁﬁs‘?ﬂé‘ml@ LiigPTHAFNS)) &l erdbe lambderchiain (Vo prdinet(8) nr the
i ' b expr i;on |ibrary.is generated b .
tomtf BB tekueted R SRR BT B P e visSaneds reeion
ki C : i .
R e B R b S R v se MO plraliy of
suchprispras. aliaynativelyd lightsthining oinfivey ek a@Ipringes Ppasal/ i iy , Wirinker(s)) may
b Agcl and Nhel and sab§§§uent ligation. The library
© UFERE FATSPTERTE axtead o1 Bisrcrpsian rpgorpymess. fdtermatively) forward
e . - . : _ '
pink Gy PR oY 10001 SRR L B g
Equadlyefasiliecefgmmoziobulin feavycbainavaniahlg regioh encoding sequences can be

oSSR e TR0 S RSB efl e SR rt
of privkérs 0omplehAthry adtthle ;522 bf the hdayThainN¥e¥bRaBsiof) ?VE}eﬂgifner(s)) or

be conbi ned at any stage where this mght be desir

the lgpdersieqpenticny this regiom@sLPo0B16)) (Fervackprimets) togetheowish a plurality

o el A8 SR LAt L 058Nl cppgpn rsion rimers

(reveeneimdrs Tha griterfr Rsisot9pe-5¥AASdnd! if Printi@leddny Cy primer can
el ected colonies of the TA cells, each harbouring a

be ‘“@Hﬁﬁ g?%- Gt Caae Srres¥iCon)» plse oBe thet wrpidiesylt ipradoll-length heavy chain.

ARG 5058 L RSP U lce ot
variablethsowechdiie col oni es are grown overnight at 7537 C

i.t.h gentl.e shaki.ng. These plates are referred to_ as
roonaff, E5& P B 5t e capeal egh the Jaader sesluencaaticatioh of snend of
the vafialé ypedOls phRticalak ugdh i€ eﬂa‘é@fi&ﬁr?&itagﬁn%oﬂs%%ed [00Rd @%Iiable

. Before the master plates are store ey are used for
reglof pEERArs tSieae rontatiens dwe toroross-Bgtidiedtionpyilitbeslioomited fromghe final

m. Am._ 0.1 %qgl.ucose using a 96 pin..
protef Sehlie et Soclen Rt BELFRRE airethResntinBiipin thg el
Exaniplad d3sdtibe§ R2HkFn ba Entﬁ?é)ﬁ%r Sa8AKIE hbdvyl AdmCRd l@%ﬁ)@%{t Rfain leader
. an equal volume of 2 x YT/100 ng/nL Anp/ 0.2 | PTG
primespy Hheraspert hat theasite| b paming isderatest indghe 3fend. of theMieadrmencoding

: € S vernj.-ght .at, 30.C. The .

sean P B e B B R P e iy e s
allowarfat shnéting of the engpified eeyuehctdibegvesh datteiislidnd e)arkbticékpression

o%%;z. Eﬁ;asaéqAn |l ysis [00318] Three hundred and ei ghty
vectorgipea Wayibat gllaw fyrictiepal igaderseqyeneasin etk kystere, Thoedesign system
e _ . .
s Rl G SR B B Bl oot Wi, TeR o, v o
o chagwsresevellr ation of 1 nmy/nL in PBS in a volune of 25 m

per well. Excess binding sites of the wells are

bl ocked for 1 h at RT by adding 2 % MPBS-T (2 % skim

m |k powder in PBS, s 0.05 Y Tween 20). The wells are

washed 2 tinmes with PBS-T (PBS, 0.05 % Tween 20).

[ 00319] The Fab contai ning bacterial supernatants from

g-1. are diluted 1:2 in 2 % MPBS-T, and transferred

to the ELI SA wells in duplicate, Incubation is

performed for 1 h at RT. The wells are washed 4 tines

" [ — ~ a1 . T A N Y N ~
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o consisting of human al kal i ne phosphat ase | eader
sequence (AP Leader), human el ongation factor -al pha
w@e@soixrs (EFP), adenovirus maj or | ate pronbt ePCT/DK2004/000633
(ADM.P), 19K | eader sequence by digesting the pool ed
001428 S| sub-libracy with Ascl and Nhel fol]lowed
[ b@‘ inggér |o°r§%g prgs%mﬁx H' PORST Y gn 470 Hthe 3 end of the
leaderagweding sér}ueﬂcépkbsaﬁl@gemaridb%gm-engodiﬁgLéquélecQ,Pm thbf use for
bﬁa sformed by el ectroporation with the resultring
amp Saﬁﬂlé%fvé%tr%ﬁﬁ@é@%d@géweg@i on library and the

48 r . 2% agar. containin )
O B o R el Bl i o DRl D R st at east
90%cseienmice sledtitye(ptdfyrablyfat ldast HBgRIdeRtinY ¥th tﬁﬂ%eﬁ@?:@fiﬁg region of

er o

caliteprdbrabbtat td plit
S e, b R o i st
chait R@dér@hsbdiny %&%n%_(%?@ﬁﬁg#ﬂ [f&ggf%-%%& cLs&:l’q{l?br{?g "o thesé'SEQ ID

,order to malntain diver
NO’g epytrapend tartiasthembergiScin shef 3 el olf éhepiequaices (sex SISGRGRA 1),

ssionvector. are iso]ated by digesting the )

00148F AnEt SR TGt NG st i long Mermplpa bt omers with
leastDO%gsEgOENCE ISP (PrERrabYy 4t 18T 990 1ddhiny) FilPHIBEAE Decific regi

@ Z\ﬁi on vect}ggﬂrr ersu}/yt itngg% %@)g 1%%5@3?’3 anti B%%%’emﬁc fegton
of § 815 Poe Puvhiely comspondsiotmimers enheaking stha 0-@bhinal bfkappa
i ' HQur, ept. t hat L in thjs case
ight C%%EHE éegagglln é:g?%lﬁ tsg%@dégepsg(gﬁﬁ Pdﬂ?er%q Far}l% g%wpﬁ‘% sequence of these
SEQJBQNReerredjundria bast ivaibeb2 £ ke 3S bRAToMBE tQfucHSR YR able
1) is based on the site-specific Flp-In system

“(I'nvitrogen Corporation, Carlsbad, CA USA, Cat No
00156{68 bz @hbodi ' Dinbehti fonaed b L
[ . Jgj ect ?opo? grtr?égfg H\:\}ht(?&%%hg 1?%%&#%"?%% @é@?ﬁ‘%’f 8%5}???%"&13710“ primer
mix wiliged uitemmbltipley gvealap-ekfeasion RORS M PoBdiBlydbeths ebredeed

YT agar .containing | OOmg/m carbenicillin.
trans bl e A o s aat #“taétrﬁn@cﬁld?ﬁ Jegriger semplpmshitary tocthe
senseagatid pf @t ﬁ&nuﬂég@olmlﬁq{ghgcf%ﬁr?%?foﬁ én%‘diielg s%g.l%{éc?e; %? L&Y one Vi

. _froma 0 m ni mum nunber o onies p
>' PrigIsy pteVpleadermyinees capyplanintrary 6 the antisdnse steindlofat 8Tun6Elobulin

. . original library, in order to maintain
ight Bl =R R b Dcop e lPrming s mere withth
primec@Yived)ec)en léasnehe €XBF B } é?_%
. tran f)e%)ima nammII?(an_ hos%}ccg@[@%{tg?@?ﬁgs %gié‘ﬁ? gfan
1mmupp§]qu)l|1lmgqqs@§§heavpz |0balp Kozt enepding vequeageor the heavy chain joining
i r.atd AfCar USA.. Cat No K6010-01) in,
oA ALl A G GO By s
strand ¢frregminyurglpbulin hediyrhaie-vagidbia redoh BiRANR e8encSURR cﬁ}[)able of
i e S B st B & 9 ekt o, ST
[00151P?H§{e} Xet%%@rﬁgﬁtziﬁgéﬂ}t{og %gg ?(Jr eggﬁggat%y\?égkaﬁg E\}Lg g‘n‘%’v tVyLK + Jik,

cl ones from are scr

Vi b ane Cas¥ay + 6, Wast ot Satenceogtatl 90 CIARL tnr Vi +

C Nasé%é_pl ates are generated as described I'n s
1 or gpmpipafipnseofghess, capgile ofpmplifing Prejzbictegon dhoOBAT target
sequefi¥DF menbranes (Amersham Uppsal a, Sweden, cat.

I\II(;BRPN2020F) are coated according to the manufacturer's
[00152] frsa furdier embodinentirg fiie @t (I Grihéls) hhd ant( i

b S 2 final concentration (ofﬂ)qjl. rrg!?sr)ﬂ iﬁ‘?ﬁé’%%@%ﬂfg@ﬁ&’aptedfm

AMPUIINEACALCICPS ermpsing kanpa hshtehein eariablsi regikasiof lambda lightrehain
variabl ihEBS (2 % skim mi |l k powder in PBS). The menbranes

are rinsed 3 tinmes in PBS. The nenbranes are soaked in

2 x YT for a few mnutes. c¢c. C one Consolidation

[ 00328] Consolidation of clones into 384 well plates

is perforned by transferring clones fromthe master

plates into one or nore 384 well plates containing 20

m2 x YT/well, using a 96 pin replicator. [00329]

Using a 384 pin replicator the bacteria are

transferred to one or nore nylon nenbranes in

dupl i cate (Anmersham Uppsal a, Sweden, cat. No

NN IS N SN PN o



10

15

20

25

30

sub-library of TT-antigen binding clones. s f.
Correl ation Between Antigen Binding Cones and Fab
wazpsessrng C ones [00333] The nyl on nmermbr anesPCEDEI®/000633
in step e are pl aced on a second series of PVDF
001 q{og ht chai n antibody o
[ 5a§lri1‘t| ant ﬁogh)ﬁng%%o Wﬁs IVERI} e gt 8qu{JI§tPélﬁlef(S) and
Vi (HLL)&M}[BI@) ara‘iqndecbﬁor amplifyeNb R REFYLHhd 1{119%31‘&11*[ ﬁgﬁln vanable region

ositive clones will then appear as dots on th
enwglﬁtgsﬁqﬁ%?c?%l ation between the nunber of TT anti gen

| F b |
(0013) P0G F € Brefbiicd BEbHIRR ofRhe PRertRirERER e the Hivard
primeessfor hghtm:gamrampllsﬁoth Un, pim&e G g Q@sﬁmpﬁ @éc{tﬁm@e identity

r o 5] The present exanpl e
orefeFeRLATERL SR g0 o e epsranachli Iiftgt@lrlexftSerbIIb Péti 9% and the
forwafdprethérs (67

orwgtcﬂi fihd I§] g tlﬁg@}t nﬁia{ﬁ? %Iﬁggﬁ%hslg?%gé N ity grs %ﬁ%}q%ﬁ%% 1dentity
(prefepabhigtdenst 97%) with theegamatspedifie retgunnof SEx@ 11b 35ith 2 of
[00159{)%?9 it Ii elpugocﬁl b5 (if?lél Bl enépgilﬁgtrl](gth iggtmryg gl?enlsgmtygteo,r;gleob%{lg Vi/ Vi,

pr oxi nma

and BiVip I_lahme?mlﬁiﬂché‘e SIS Bre fdB i e £6191 off &%}%&ﬁgxﬁ%ﬁveﬂap -extension

anpl e subunit GaS (GenBank accession
tails. %ﬁnera@war@ﬁ BegiRn grcoding SoqudHQesﬂtﬁsmeﬁﬁkemch head-to-head

No BC029367
g (oS PIONIASERE AL EROR20 T i,
elthenthe G/tMEraad é/tHéXZEHLlpmﬁettsl&entﬁﬁi Iﬁﬂldﬂh@thﬂ@\&?fﬂea& ﬁ[ SREEI, rlmers
¢ 11 e?tﬁp ? lgtephZ|sthe addi ti onal Ificati
con aérir P]f]ag U5k RIFLERRY it the fom o @gnplgmp@ggg@ﬂeplap@p@ln&bn dmls For
the lifkagdd WIRBridt1Y &Y, 1&?&&03%1'11@ s civueﬁ&é}‘%ﬁﬁtéﬂ” B fgsllﬁ(?rié é]? ¢l and Cu/ly

dlscharge sanp er cells are
primegp gontyisdinkagastals, pRierably inthé forechficompldnititdry %%&Wé%&télﬁlon tails

(Fi L kit (Macherey - Nagel, Dren, Germany, cat.
"962. 20) according to the manuf act ures

[00156]rErétr te@itinioy) She Rultid I PCR, .
[00337] lrﬁg G ag e%@%%%ﬁ%% Jﬁ%ﬁdlﬁg W@lg{lgn tlaprextggsion

primey ppizgsp of the|paesqnt 1gEenenycpmipsiseitvenpriimer debwe Thus, tai mhl€ilex primer

RT- PCR essen according to the
ix SUTER PR BEREOR AT G 5 oSG B nions
multipler peies mix Bor@ptiek ahor¥ SHaw EAf
h ent smll X 1%ne Stoer p RquuCI(F)glgﬁ%? @“mf’i‘]g Alﬂﬁl{lﬁl\é& 'Bgimer mix of
the presep VRS Pt 106 Hhermplfipation of tacget fequbides iph single vessel. For
exampPé@id g@xﬁlﬁ'a?% L fgg%galﬂ]v bg getlﬂég(ﬁm%%]lca%?gﬁg hég same vessel.

ndi ca
One milgiples puiter Riila & therpnéseht inverBNaFdstomBHISESRL6 dedicsP
and 50 ng tot afn% RNA. [ 00339] ﬂe enerate

515)
pnmeﬁ%ﬁtktf%}"@ﬂ a@'&éﬁz p@éhft ¥nrisrpeheBm piineny sixdV cgmimérs,emd one C,
prime} (BgRED Aﬁotﬁé}%%aégootnﬁﬁ gd %g 19 ga be:ngrla etr\é{ﬁérls 1@1‘@5 Q

prinmer equence In

follovM 8ightV abeitnet g @G JG Peibiecad EH’% EQEGEF
(g‘?ca%?% ccaat agctgagccTTAGA GCTCGTACTGAC&%KM% %ﬁMd set
was CIBpgl é et praarditiBrataT NOSAGIHTMOG: bﬁnﬁrsl\/bﬁieSCHl

prime AR At g&t@%@%&%% dggenerate

prlmeﬂ;Qﬁ%tHbtﬁéd SORMUYKIC gw& C" }gﬁ’é@q
Capitalized sequences correspond Yo"t he gené““%lg’cefsf’loeec“

primey, glgivern VL] pdBas] arifhisvod@cpriragrscondi ti ons used are:
30 m n 42C Pol yner ase

erse transcription:
ois7 TS &ont i a60n 4o eisormmpie o it e 2CR anpiain
0341
of the HERASSLI SRR bAGHIYALE R FES iOIWIRE AR o 01 §O341 o,

PCR reaction:
45 cycl es Extend 3 mn 72C3Bi nal extension mn 72C c.

Anplification PCR [00342] One mcroliter of the

mul ti pl ex overl ap-extensi on RT-PCR reaction product is
subjected to an additional PCR anplification step
(Biotaq kit, Bioline, UK cat. No BIO 21040)

essent| aIIy as proposed by the rranuf acturer The
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Extend 3 min Final extension mn [00344] Five

mcroliters of the reaction product is analyzed by 1 %
wagasoss7gel el ectrophoresi s using ethidi um brpei/OE26081000633

detection. The size of the product is expected to be

2215 .bp. wever,, addjtional, unlinked fragnents of the
recofiifiiBR or B BRliHle: ieclopicRitnsing RaxBOR: BHsaogeng (hoos
amplifiedIPahE ba berfhed di i ni 1R el

pd. C oni ng F0034_56] Tﬁg a%ghr%%{uﬁ%&rgétaeg?? on 6%135??62%1@&“”&’“
SCqUERASH eHCB Rroner X Augi esEpiye theedwert priopdrs v thesnultipley primer mix or

| di m.de f.or detection and.the
et B RIS 1 e B TeebRie B Brpp woispppdlstp e ppfermost 5°
end drte3’@pdiof 8 sgase strabid bf the dinksd ALISotidedBuehbesKitereby enabling the
e

X
(iég agen, Hilden, Germany, cat. No 20051) and inseér
amplifs¢atiop efsheentteHinkgd iPifiurh Qneresgeplesof POR@:That tanrtiengilized as

e A R B B
Jy oriCingitimerss Thie proved enbRlly R&RES ﬁnéi@%ﬁﬁ@%@ﬁnt‘?ﬁ@iﬁke%%rloguct

subunit encodi ng se%]gnce in order to facilitate t
Obtalés‘ég fregsthe multiRes RieP (R delbrwedttyelintage by &igtim erire@snbination or
ﬁomRﬁ@ﬁﬁﬁgg{e)PoJe@ﬁp-%Xf%hgiggRq')%éﬁ?c" on sequences are

applic e for such rnsertiron. e. Ceneral

[00158loABEmetiedly. crysinidsOORHiCh isThatddi ddkaafedab tieasiHaiRters used in the
. enco@gn gzglgi; ts ccinstl tuting a heteroneric protein,
primary m Bﬁe?( ggdvél}u Helgx Bgerg)aé)($>g¢m REPGRorsaction can be used for
the afMitiShA MRIl; RSTiiE! inyent]
e al d1 ! 'iﬁ{ﬁh‘ficﬁ%d?lt cﬁ*tﬁ@hfﬂ@% rﬁcfeﬁﬁﬁi?eglg%%’g I\f/iwf’%lét:t n}k}%ein]t |1nZV|e%téon such

_individual subunits s known.
a primenset 1S tpineod aonestedgpinesx sen The design oftriestetprintees gapally®bserves

of lifving.several nenmhers. of a partjcular famly,
the sfihe 880 ol ABEHE e sPRLES priter BisfoySlylpmined ceemtthat they
prim@®Swi the endealingltiti dnyofaRdl ot iR 1SR tﬁﬁfﬂuﬂﬂnl&{ RT-PCR or
gto

subunits froma cell type without first havi
multiplex) qygdapmpxtersiomRil tRCRve gdugt eesultingdmse d nbsted\PER is therefore

o W Py s SRR s
ligatisn bgteeombitation 64 bysmaliplaydvediap-efiehbioR RAXPCR. Tn addition to increase

over |l ap-extensi on priner_mnm x capable of anplifying and
the ampypt; fﬁ EIHEFCi rreducipihamesged PER firfhersentss tingreasesthe oweraly

- 1fyi ' | hatj on .of .
e Bl R SRR R R SRR AR iy
shouldde|natddribattdoe alk nuitiblegpdeatebessnulésle bsélipeextdisidnmer
...C n‘Eiﬁnatlon of .supunits. In addjtion, the use of )
mlxe%l@'a avEReEn fescrbedpriyighsly etretvitablefar ¢asnbimsion; wigh aaested primer
set whBTH@Form@g Be BAditibs Atk L nki

DAt s the Rl WBIpIERALY Tn WA RS A Per rfHierp B e
multiplgs prispsr evix/angiiplex svaREpRERsEapTinpreniafcat he ugrdefsetie additional

i tion, the o 1 size of the |inked product
amp 11%% otﬁ rbaeseggﬁ]gfta%fgg‘, cagﬁﬁ@gpﬁq.pe Séﬁé?rébehﬁﬁﬁ-s to the
00159)Uiree embodiafat PRths BreBedPhiy '
015 Vgnt opoI yner asgr from I@\?V&I{':’n%lhggre%?o %@}ﬂﬁl\%ﬂ%@i" sed as

Deep . rom ,
nested prigyes forghesdijionslaemlifieption ef tbe lighertbimanunvglobatiy vhnalge region
enco%ggag &)éEensi ons, of up to 14,000 bp in | ength.

or ? )

ically, 14,000 bp can encode a protein with an

[001603 Nersteg eprinesr §éts o6 the phébekiaventivioan iafso Ge TORRHELAT a reverse (or
ssible to k)sol at e encodi ng sequences for very |arge

forwagd) it paimex(s) fremethe firss myltipler grimes myendiiplos ovekap-extension
; [ ' Len bilj.ty coul d
pimEEGE S SRS e B S5 7 ARy ot v
(or revdrsd) oty pofnebfspofthe fine nadtplex praEphex/ultifdes b@laplextension
| eader primers: [00349]1In this exanple, a nultiplex
set of prinmers in which thegpite of primng is kept in
t he sequence encoding the | eader region of the human
anti body heavy chain and kappa |ight chain famlies
was designed. [00350] Wen using primers annealing to
the N-term nal . encodi ng sequences of the variable
region famlies, sonme degree of cross-hybridization

o s Y Y L 1
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vice versa. Thus, it is expected that Cterm nal
sequences could be transferabl e anong speci es w t hout

wo ows/0ef774 unct i on. [ 00354] The basi c concept OPCT/DE2004/000633
primer design in the present exanpl e, was to place the

r|mn at the x..codons. of the
primeh b Ptneflse BE SR npiichsel s et it PR aopphqeginn isgangrally
knowang a eémi-hestddERTIR Settl GREH PCREHIGDE Exarntiies B é@?ﬁg‘?ﬁt sggﬁfﬁcult to

.Site of primng (approximtely 50 nucleotid
desigpna g@ﬁé&fﬂ PrEgeip onp epesipn epionat e fextbe essitdaregint equences (V and J

t
prinh Wi it A0he RS e om0 S0 PR cctpmining
regldm (Gamg Tanithei tsanan@wdtp@m o bd tdeli-iRAGE 18 dB§}4BId m@@}s one end

fih %%‘{1 For .expression of antibodies in eukaryotes,
of thg TEeq Shaugmaen infaci 4,8 foricloning Rupesesi body heavy chain

[OOI(JIE@QS 'fea%ﬁ%%@“t}{b%) %ﬁﬁg()élglo%g% c;gs l%@H) sgaéltllgﬁ «:g;%}neencoglgg sequence

ain | eader e
kept Rggq dyting @aﬁddﬁmabmnpl{ﬁbaﬁyﬁ teadtion. Mhe R teveiss) prhBYs) used for

of t originate fromthe

the B8R Rt il gl bty Pl cogmrseagie fovownmimered used
for thd’prlrﬁﬁ esdtioh ¢the s HISY REOPCR b3 ﬁ{tﬁtﬁﬁe)% Bt & g%gctengloﬁg{jT-PCR

[00355] The follow ng prinmer sequences wer
rea°t¥%19 Theamodificptéonmomyirisesthe edditiba pEa fenbases td¥he BCEhd of the Cr,

ove ail s, (lowercase
pimfl O e NS LRSS S e
to the heskealg@; pxymbt(g)aﬂ“h@fbr@érdfﬁﬁﬁé‘f@&%%d RhOLRGESHAT %ﬁphﬁcaémn is

pfl Tabl e %1 Primer SEQ D nane primer sequence in
complefely negier cempaisd do theontant dgeyehni IRCERCABE TEIREA

Pflmiﬁg tr%%glgg gglgegfgglgtgc gﬁ%@é@ gbt%e primary reaction and the

Sllghﬂ}anmdd'cmlgreg@d Q@M%E%Tﬁﬁiﬁ@l@&)mpletely nested forward primer(s)
CcCTCCAAGGAGICTGITC 9

attcce
in th dllt %@g%ngﬁ?g‘@EW W@y\e@@mty that is comparable to what
is acﬂléiabkcﬁﬁﬂ q 9gsted P@%ﬁgﬁ%ﬁ%%st%d primer set.

[00163 é@ cler @@up@ gydadiagot aiithe PECACAKSHEGLABARSIAUPCR is performed with

Jn prlg%ag%g&g gg%ga(t%gm a&g gvgg Megemﬁc base pairs

have b@hodided af BE3aRIAG
cggecget gggaat age agchTCTCT%Mh ggultiplex primer

miﬂ%&@g E Qyetl gy e anserprigeg@RT CCAGCCT CCAGGGGT 99
at at at at ggcgcgccTTAACACTCTCCCCTGITGAA MEA/ T, R=A/ G
Optin{iZatid; - zed seq es correspondto t he
P lgenel gé’gé‘&lﬁé"‘%‘gﬁﬂip %’% P?ﬂghoul d be noted that
[00163] Fféle [paEdters iob thesiileiplek nvhﬂupsménsmfp@le Stef rbf%ﬂhﬁt%e tvo-step and

|y modi f d h d
the sifglt Y3 o Gaiasen bei00Um g8 soraial R Ha (sectersample,
Hene@@iu@ely hinodve BTk Bo?d shd 801 . A MAA baBLE 5000 1 Ciin,

regi on encodi ng sequerces eonpri st
Lab. t 16, ¢f7+ . Génteegllyghel sanme b}htﬂnnzﬁ)ﬂ‘imi mmnktagra@ﬁ@r ﬁoﬁ'ﬁfultlplex RT-

th vi ous . Not ite_has .been exc
PCR, %ﬁﬁ‘%@lt f%é’pbe‘er‘ﬁ?nloé’{eé Al ¥ Pmersdh leshisnipartast 190@ @mhsaereactlon

be obseryed when designing the prinmers for the
addi ti 8n F‘“F‘@If%ﬂfﬁmrﬂgelatl on. Further, the Notl site

[00164] Thé BSn&nfrht%H 6&‘%}1& gﬁltngfs caﬁgfﬂgﬁléé Q\ée': a%u ! eél%%H tzislﬂggr exam%le the

changed to a
Vi ané r\ﬁjmrmrs),m iprefstablyl Idwhiethadn &&g@dcérmraﬁoﬁbf the®ute® primers without

Th unct i lity with respect to |eader
overlagy g é‘tﬂigr %2‘! %‘Hiy kappa pripes)usi ng Si gnal P
pr ovi ded by CBS at the Dani sh Technical University.
[00358] The chineric | eadergipepti des tested for the
vari abl e heavy chain, were encoded by s nucleic acid
sequences conposed of a truncated Pel B sequence, a
C-terminal Notl site (SEQ ID NO 100: ATG AAA TAT CIT

CTA CCA ACA GCG GCA GCT GGA TTA TTG GCG GCC GCC), and
|n assomatlon with the Notl S|tethe gene. speC|f|c

Y o Y PN~ 1 N R I/~ M~~~ 1 ~ ~ o o
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fromthe bacterial vector just described. Exanple 10:
One tube multiplex RT-PCRand |inkage by |igation

WO 0®302%774The present exanple illustrates how aPCDYK2G08/000633
pair conprising |inked heavy chain variable regi on and

' ' ariabl e reqi encodi_.ng sequences can be
""”%Sl Winc I SR fioss AihpH P Wi df st eneygian dhe others, for
exampis} asadeaflt efclilphR-GRYLC AT RPCR:: ' ' .
ik L LR BX chi PCR [ 00363] An Ii%r%lﬁ%ggg&%%%gﬁ%éeﬁﬁ@gﬁamn
© l‘ﬁa?ShE‘J’é%éB ®b¢ flons Imapsingr bightieconggnttatiop of itfeiprinier sttowlsich mediates
k8t : ' [ ' by limting dilution to
empBACAIMSTERA Chibleie £ 0P it T BhoenPieionaT disheiapiner set. For
exangeleli sefjemmceerichding ifidheavy ehdin vaddbie RERnk ‘ﬂéiﬂft@ %(Q){/@ﬁ H%lfer GC%
m: X

he follow ng reagents in a total volunme of
and fﬂ%ﬁ%if"’oviﬁerﬁﬂlpé‘%f’fﬂé?n ngy than Leht dhain vesinblenegians. dhisgfoints
towa2@OusM Ml el ' L X oncentrations
i Cap et PRyl ol 0 0 SRBREC
[00166 -F ity ekenQasing e m8ber pf primers3Re s5talQrinikir chBMBIESon might be

: .ot ' t. No 205213 8620 U Rn
onisple RS b BRR b 2B hertaroouieonialRatve i cmopeaclor the
“AmpEUMpGOR!”IPTROsystéh ﬁonﬁAﬁﬁ%'m%%Tmc‘%cr&%WHfbgas found to be 1.1

tgttgttctagatgaaggcgcgccCAGRT
uM tof phiganviclegtidegernyguttn woc HACHBCSAGHTGERRGAGHe+8be as high as 2.4

o S B F IR 3L T Acaramaton e tor mevion

concdriifatiof of idiithed PhigRAD ICHE AeH W 7o s
. . tgttgttctagat a%gpgggccCAGSTGCA { ist8low it is
likely g’t tgie %P%Fga\’tfg%xa@gw@gc c GARGTGCAGCTGGTGCAGT 109

T e e —

the mydiégge got ARSI EECAPIEL 6aidd bidfonfdiehi®3, have produced the
best %gaggcgct Cc GAGACGGTGACCAGEGT TCC 64
gcgct cGAGACGGTGACCGTGGTCCC 110
aacaacact agt gat aggct agcc GACATCCAGM GACCCAGTCT 111
aacaacdet: g}mchgg HBATGTTGTGATGACTCAGTCT V 200 M

t t agcc TGTOMGACRCAGICT o
“"’“"é2’3&%@@%@*&3@%@‘?%@%&@8 Gt R T ATTGTGATGACCCACACT
Tehatmeatmmc act agt gak-3mgct aga@AAACGACACTCACCCAGT 115
acaacact agt gat aggct agccGAAATTGTGCTGACTCAGTCT 200 M 16
. ZFH‘F & gcggcecge tBRACACTETECECT GT T MetihEtelR5%E Below Tm
S=@ C. Capitalized sequences correspondto the
%igee-speci fic region [00365] The cyclT Ry ¥Shditions
nsRayver se trarsmid PEPDN 630729Cn 37 EPIDRMBUEEd BRISEC
98C Denature 10 sec 98C Anneal 30 sec 55C 40 cycles
Extend 30 sec 72C Final extension 5 reagthdakb. " | i nkage
oy clei@attepn [ 0036plgp performthe |inkage by |igation,
restriction enzynes and |igase are added directly to
Hel pferdigniex RT-10@HDr eact i66#728€0duct s. Al ternati vel y,

£
o 5 B T B B R S e
built intl thereyeing préh@QREF ko Eﬂa%nqualﬁk:%xﬂ%ﬁﬁg 6ithid ?gcg,ﬁad ded

o each tube 1n a total volune of ffer
e wenseripl:  AReMnEngl add-08'6| abs Thase coditisad dfzla)so used

25 U Spel (New Engl and Bi ol abs Cat. R0133S) | OO

g/ M BSA 400U T4 DNA |igase (New EnglYaftf SPyrgsvass .

No MD202S) [00368] The reaction is i RaHR t

g(iélght. é00369,] The |inked heavy chain andblﬁigré%tpec%?g?{ﬁi
Pskise arioGiien: dhdddning s8ddences aHet-stapyolymerdses moem

the reaction by gel electrophoresis gag,d %?(cj si.or11 of

the band of approxi mately | 000bp. [ OGP Hpele-step RT-

alternatively version of thi2s nmethod, the nultiplex

RT-PCR reaction is
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performed with a C prinmer instead of the J priners in

the multiplex prinmer set. This primer nmay either be
weeuwspps with a cloning tail that allows in-fPEIBK2004/000633

insertion of the heavy chain s variable region into an

expression vector, or a sem nested P%Ié& ) .

performed with the priners of table 5 %P’%tlo.!ll@ccordmgto

CGenerat i on of a reconbi nant pol ycl onakyJnapipeg! obulin

Wi i}g s%)e ficity towards Tetanus Toxoid [00371] In the
[00170} U8 ReSSENS QAP E o 0ld thes@mramsiemg Eepetiatlyrth¢ Fkealing

temﬁe&ﬂﬂﬁ%h@ﬁ%dﬂ ) Thet "Hﬁlﬂiﬁll? |a| the nglﬁ/ QUH rﬁlflwegsﬁgﬁittar? fp constitute the

| ustrate the stéps ou

ﬁnalmrgmnr enig @hotdd bmstudssef)ﬁQtBEIZih dedeghé ideansy c?tifﬁbll @hnealing
I muni zed with the Tetanus

temp% agw ous have
K 22%% ?% opgation-pad ém%urm‘remﬁﬁe Thistwaidlegive a good idea
bouBeHeUhd &y tithitt
o by it ORURE P AT SR BRIt overtap
exXteRsapcitHeeinigst a bl ood san‘pl e of 5 approximately 200 m

rom:t don rs ipto a tube containing
R R Ay A A A S——
templis coticenttation @hh Béléver@b‘ﬁl@ YIRS a ééP ﬁﬁ‘ﬁbeﬁ%gt rlfnakcgfgles A high

|nnunosuppre33|ve nmedi cat i on,
numbkex of themalsirslaniconstitute fretvegn 85 3nd“6ﬁtcy|eies preferablynirb@td 4!Ichcles

re-bl eedi ngs of .the d nors were
o017 et el b0 el L AT B Pl G otamsiom b CR
proceaeldwungcmmhmbh datts ognstivee 8.3 -ak etin kBRIt Gh M8 thE nﬁl‘f'ﬁéf T min
; titer. Al donors responded with an increase in e
CXICDPIPNy j t er . An ELI SPOT assay was al so set up to neasure
t he frequenc% of 88TT-specif ¢ plasma cells. D fferent
cel | freadise ehAdimmante used for the ELI SPOT, e.g. the
oot R T (BRI D s oM e K mBEe B e R PR pdfive, such

rragne I C SOr

as DMISOSEIgRerob fornamide br botaméavirhee bl ©NIQ "fis ﬁﬁh‘ﬁg k@hpiafad
to.dentify the best responders whi ch’ t

denatyfation €381t ough the sorting step and mJI t| pI ex
over |l ap-extension 5 RT-PCR For donor TTO03 an ELI SPOT

was perdf éNﬁ@da%ng:lthe CD19+ cel|l fraction (see

[001742i e r 1d€Eﬁa1%ﬂ% mﬁl?ﬁ_é){cgﬁfﬁ)l@{l ﬁ%saé@%%g%%ggr? 15| ipapQHant for the
multiplex bmdkap%kﬁensbﬂ&’(ll@ 8TheWekhdNITP %nc@Hl%tfdn(i@BétWé%n %/@5‘ fnd 400 pM

T o R
1nhlb1'f)§1r LQ'vx;f@Ir V\(/ie}lrl lélBlk {}@tgoqg;tféﬁ P%&fﬁagligﬁggmfgc%boogleve PCR

amphﬁyatpino@N TP s’(oéks sre Soisitive 1Bakaviing/fIFNE YyclY. Abter MRee to five such

cor di ng to the manufactures
cycles, %@?ﬁi@%ﬂéﬁ offea dopof &ork well HEo #cid siohergoldleinsitsanhll aliguots of
dNTP%b@ﬁgldElah&k s layered over Lynphoprep in
2:1 ratio. %Hﬁsgﬁv\é{r)g x(I‘:B;ntrlfugedfor 20 mn, 25 C
[0017sa£>pacr¢gatmn of Mig" vhricestrativinds cotics embaﬁﬁsmm?&l&ﬁ&ta% are

wer.e washed in ﬁ]F:GFS cont ai ni ng

magnTS&B%%ﬁ’e“éF?}rﬁn?ﬂee%é%a 1tipRyfq the DAY pgl.ymﬁasmtbmm@ue DNA

imerk Had dXAPP O bt.ai n
B Enri chnent of ﬁ?%é%ﬁ gf; %1 > &P uag‘gfl depend on
the dNTdhpemeenseation,) templath BNPBNGI sampls beaffei cdagsbshmnnmﬁﬁérg and/or

tompI AL Bl OB Bateh s SRR o BB, S et g
optimannhayHa DrefddTExEIBEIGE Mng)c&ii:%ﬂﬁ‘ﬁlbéx %\%hlhéégﬁe ]5?% doglglekstrand and

345776). Al steps were performe
Stai ning was performed with 10 manti-CD 19-FI TC pr.

IXIO 6 cells in a volune 0f43100 mper IxIO 6 cells
using Mbuffer (PBS, pH 7.2, 0.5%BSA, 2 nmM EDTA).
This will stain the B-cell l|ineage of the PBMC s.
Cells were incubated for 20 min foll owed by two
washi ng steps with Mbuffer. The anti-CD 9-FI TC
stal ned cells ver e magnetlcally Iabel ed wi th

. N | o

p—y ey~ = T 1 o o s
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[00382] The CD positive cell fraction was frozen in

FCS ( Invitrogen, Cat. No. 16000-044) +10% DMSO
w@ Siogree77€at . No. D2650) for later sorting. AnPENRKYEMH00633

i ke the one seen in Figure was made on the MACS

urified cells that been frozen to nmake sure .t hat
Pfe"gﬁ‘iﬁ 08@&’?%6 %‘é\a@rﬁ‘tml&f{b £ yhick radices yigll. Exegspivedle” can also
stabidBb s $R8RM1HE oFhIMELLR B

PP LU AR FRSMEE o ML s S8, BB Bonh il
specifigieyn Sintthre odberhandsar inedkquitedVig€ldoscdniratiomedecasdhd amovwe of
rodkﬁg sorting is the subset of RI1 and R2. This
Procg 1i’responds to approx. 1.1 % of the MACS purified
001768 /Al Soodtbaladel bithde® AINTPASTBIEEL, SadpPR3B3ely IR
[ eFua e fromthe MACS col um %g% tﬂ%ﬂec,g%%%??%%é@égﬁAdNTP(M?
eachy il bde GspdMegBl5 i n FACS buffer (PBS, pH 7.2, 2% BSA)

in a concentration of 1x1 6 cells/60 m FACS buffer.

Ant i - CDelPCRIBiiférBeeicentatioskenson, NJ, USA, cat. No

O N TR B N N

buff i e ,865¢ is- inati
TR 28 R S BT LR X S5 NB8, Mhe By nations
therquif xayradsoneesoptindedstp dunaiondvich the mdfiplex ovéraptdxterdinkBCR. Primer
. foll d t tines shing and O suspensi on in )
pied T B o e PR Ok BTt oncetraons
(e.g.1I0UB 56 SRRMNCE]) hdr¥aAl R EnéiYalrs BRIV edGn (HeMalifibatifPof #Brt products
foll owi ng gating paraneters: 90. Forward scatter and

worlgbefter gthighassalt gonrpediaatians (¢.6t $0 9 10prmpMoE GheRaiging the buffer
t j . ' bl ast . and .cel | )
condRAARK' G2X NLHELT1OC Rla8 SHReRle IRt SRR IHRY oB4nS TSk rpgtion.
scatter ' be aggregates or granul ocytes. 2.
Cells tﬁ%é&é’%@sﬁpg?t i Se and exgr esg i n%:/r eased
[00178£ TEE Hreént GRS ti&%@ﬁﬁ)liﬁﬁd HithSTaB3olyedrhet. %ﬁ%ﬁﬁaﬁ ég%té&gher types

V
on 8 since the PBMC s have been enriched on a

of heatrresifitant HINACpelymssasesingluding, rtexample, Rfu, Phusiew Pyee TgnyTth,

] . 5 internedi ate Ltive cells. ALl
Venf DAL ETLITL S dhod OB S SR EPE B Bthe G et vy may
eithel 8gubal doid@iih coiBmatdpveheaciomenpared to earlier

| ynphocyte differentiation stages. Therefore, a
di screte popul ation of cells corresponding to plasm
Vectors pud Lihragies obt ai ned when gating on CD45. [00385]
.fr . . | .
R b A e R e o
produ@B,a nuekptide segeley) corpresimethle dinked rudididhisediieh@esA interest.

in.(FL3- d 19+, the |att d tot CS
Frtge RS AT act B pviteic g Sedipacti of Bt pscradoged DY the
methBds bf the PriRbRdnvdddiofl] ih PphRtul? 1iIBREMes 6f Géﬁatb[qucg{&n B8 dine-

21875-034) contai ning 10% FCS (I nvitrogen
sequeRses.6000- 044), 100 units/m Penicillin-streptomnmycin

oo, D8 8B sV A, BB e
nucléftidesequeReds affiatRst drABIRMG, of tidked Nvleotide Q&RBhcedidintOras:,
cel|l] per well in 5 mnedium The plates were seal ed

geneggiefl by dmethodphle piesen/invepiipns inse seitably vactars ThRTibRERs may be

[ s | ESs.0f . .
comiRRAR Forafis o PR P LodBBNANS o QiihiClesion rapecige seauences
The feStis861 sifdsqzenethtet plyebe omer privperd xiedRdipRimdid o ¥ehi-nested primers
t echpol pg! s applied tgo the single cells obtained.
are pf %%%F]é{cﬁ%gfénglg@é}la@ﬁ BPRIBDTIZE Kestigtiog sieyeidhe veqtenafghoise- The
linkeH TRBRES dREE gBddes gﬁﬁm?é?éb? cdf? 518? fe HRAYY DRV &b AR fibination,
regi on and |ight chain variable region encodi ng
sequences. e-1. Single-stepg)ultiplex
Over | ap-extensi on RT-PCR [00387] The Q agen One-Step
RT-PCR kit (Q agen cat. No 210212, Hilden, Cernmany)
was used for the nultiplex overl ap-extension RT-PCR
essentially according to the manufacturer's
recomendation. Fifty frozen 96-well PCR pl ates

T .
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CH(1gG 200 M9 GACSGATGGGCCCTTGGTGG 124
ggcgcgccat gggaat agct agcc GACATCCAGW GACCCAGTCT 125
wQ@o@mgogreat gggaat agct agecc GATGI TGTGATGACT CAGT CTPOA/BKRI04/000633
126 ggcgcgccat gggaat agct agcc GAAATTGTGM GACRCAGTCT o
agccGATATTGT GAT
if On%%b%%é’ég%g%? g%g%g agc?s[ a%;rcél&?&%’ﬂ Gyt zagsultable
recog)@ugmgn sH¢ aghthatvagot moMﬁﬁE%I@A%@AGTCT 200 M

t TTAACACTCTCCCCTGTTGAA WEAJT,
[001%13—%21 aﬁiﬂﬁ-ﬂg X C?:g‘b ﬁ{%gqap%_sdo §@q¥ﬁ@ﬁu‘e that oan essysedids taritiseof the
prodﬁ@tB ?eﬁeﬁ%& by ©né 68 B a[%@)? RIT &Rl 12 n%etd{bgf @lﬁ‘\g?ggglg

| ows: " Reverse transcri
1nVeld¢Qn V@piomwof dﬁlwnmy% tﬁbser'saﬁhblv ﬁl%n}ﬂﬂ}(:ﬁﬁ&?and expression in cells
£a and. acti vates Taq pol ynerase. PCR

incl B e s B BRD petirie Sl Gives Senenines Cféb Blewt Gl @snammalian

cells CS‘lith& ford RAY be ufidio &
Addi t i onal A?rpl 11 cat ?‘%ﬁ@e{)}glﬁg%@%q 7 sl b3f%eyector
systeag displexef Bieampdiyst mc@@nﬁxﬁh&%aﬁﬂ ekmasﬂidnﬁdﬂf the odegéd product

ted to sem -nested PCR
amd/‘;(régtré}g T e AR, 21040),
[00182)SClvniri Wwhagle VeOpRREpRY:
Eelen lgad‘;id o ;t ¢ (ABgréneerblilgtbﬁ@teﬂél%Eﬂégse %%Wekf%fhﬁ{en&her types
of vegtorsmay, glsq bg agpheéldgﬁlqngqucshuw&g)rmdmes containing a

[0018.#»]I Iﬁﬂbla? %&%ﬂl Jﬂﬁ%%hﬁ‘fpi@(lﬁegﬁ%tgggsg%gg %B?%%%gg g/gﬂg;glg:-pgl ginating

ﬁomtt]itﬁeclmsmfé'd d\/IiB\,GWIﬂ fitaniemlbdud bhdteri ﬂﬂglésr -‘6821{:1:? g%d% ﬁag;EQpable of

e uence in.5 to 3
faciliRE Ay o eSS SRETBE P, RGO aEDroicin or a Fragment

thereglg gg W%W j;iagé 15 @ﬁlay gg’ctots suitable for display on

ribosegesy Il‘ﬁ@t@ﬂm BAOCGIHAGTEEGrChlso RAGWMiRthd art. Thes_cle_ comprise

for e)%grg@{%;rl e Cg&a’q% gntgg lpégbt ?m?%%—wﬁlgf ic
[00184] Hyipesssioh 0RSB7] extat €drl aNThE ﬁﬁﬁ‘u&ﬂe‘ﬂ%@ ﬁgsr %xdacg Eﬁ’é {ooovgschosen

@qat ure 30 sec 95 C Anneal
compfsfelx dgpendmnthe propein bl%@XP@@G.S@h Soore &xprassio 265:‘({)1@ @2O&lditionally

1-12 f
capabT@@%me%étHgg&@:oéh% % é’l% avst;ge@/elf%ﬁraﬁb@\éﬁ%pntegratmrg %Tby site-
specifid mbftgrmtphr) uﬁﬁzlﬁg H;Sprﬁﬂlﬁé chGin%[HaﬂBfP E'i't&eEf(%‘éssmq Vectc1rs may be

ual | Z In order to verlfy at t
deSIg‘b“@th |P5%Vl§ %ﬁ%@f@hewpdmﬁemcwb@emu the littked pmleactt isdnserted

- grent
ARS8 S A W e
monotlengjtantibody, maen\namdabd:dantce@i &PPBOpridid WSt elB rI‘hYkslnsf?dﬁH% #sertion

96 _wel, The .average number of
may aiso?@%‘ﬁ%?%ﬁw 868??%‘&1 gé&%gﬁ%‘bhfot@mi@% lélgﬁﬁeﬂleshsmatymn the
surfack :og?gilfﬁﬁi_%rﬂtglﬁsl lieﬁléeﬁ?gﬁa 21%1' o tga@géﬁ)a§§ fi% ay' ¥y stem, the linked
nuclecgm@rqu;pﬁném afiigietmst IRIP@Rnfsma@imrlﬂranw&r a&s@&éﬂo@&h@é&ﬁ?a coat

proteif R o Bt & ol AT fo® guaciend Searidaa ss, 797s-

7982; Krang,l AR eng. {90TPERENSRReAORGT US gydated in
ngl e tube. An ali quotc consi St?ﬁ%§0$@fpggé of the

[00185bgbq>r§cpnpi@dlrﬁe1§dﬁ shesprogenbinyenitieg therindiyidmal sepinetts 0 linked
nucleddd&q hcg IR el é%gﬁ‘ll 904 Ié%lﬂ?%}%furng !&@gultggh%gg'y chpipyarjable

manuf act ures proce qrer
reglon@awhng)seqwnms&mmccwhIatl 8 i {aiabRE
Pref 6@ tgu” fi e ool of overl %El PCR pr oducteg%lae?k%hg%&qggme
TCLCI&P3¥si ?Fe}H’c!fF SRESE Predferrtedintequiestar yhap erithine sedugnces encoding

preparative 1% agarose gel el ectrophoresis; the

over | ap- ext ensi on fragnment g5are exci sed from the

agarose gel and purified using a Qaex Il kit (Q agen

cat. No 20051, Hilden, Germany). f. Cognate Fab

Expression Library [00395] A Fab expression |ibrary was

‘generated by a two-step ligation procedure. Initially

t he pool of d| gest ed overl ap- extenS| on fragrrents

T 1 .
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cognate linked VH and VL encodi ng sequences, a
prokaryotic pronoter and | eader cassette was inserted

WO p008/085¢0nd |igation step. The used bi - di r ect POIRK2004/000633
pronoter fragnment (SEQ I D NO 321) was extracted from

a nt al 30 cl/N estj on.
one %ﬁ‘?f’ OJD&F Pt e [odaintean J&.egggl@@fed fighthat the
hnke‘éiShElavjf Nﬁlﬁh VARSI fe‘"g’idrpeﬁ‘ldﬁﬁ‘ %Ht@laﬁ?%ﬁb&r}ggﬁﬁ len@UHidh éegqences are

as previous|ly described. The purified fragnents
mse‘§‘i§o‘§e@f&%ﬂ the ppmpians demdencpémgfsoqumdes; Such an insertion can for

eXﬁfﬁ}g ﬁ% 8%% gﬂg& %Q}%re%loﬁ: \%@Ig)'&) Igleégtgtagggt (kra e rs]lga é(pctor or an

expressivnaienion gnddNA frhgréétRE Bifgll-Idnigth ardibddyk %rgﬁe%%ﬁa?y su-&l% vector
Fab expression_|ibrary generation process is outl’ined
is an; %PT@Fﬂg‘P ¥eofox suifabls dprssrrcnigede- e o oréis Phaegéor Fegmmalian vectors)
TT.antigen- b| nd| ng
and ﬁé Rb St RS RO S/? cﬂ@iéeef%%ﬁ%&ggeﬂc%g arp chpxe gjtfg

by anti gen-spec

imm@eegletadineiassesdgGhdgER Pl@Ss 1o, [QA3BA 1, [[%QI \/IgDua;l IgE thereby

bﬁel ct ed cal oni eg of@11 e TGL5 cell s, each harbouring

enabifie (¢ e resyion Oh 7 Lat pofiilcieaath Feqompiant antihogy elnyaddition to the

consGatRIad, @Halﬁ%né’&ﬁl%béﬁﬁéhdeg 1R8ekdoP thal ?faiso%ﬁﬁbrpé 8@%’%{%8&1& chain
singl e wel ates contal ni ng

encofige equeash¢hiosen @bmdmsmn lﬁfllnbdzpblak@a whdins. i TihdsLib apladprlate when the
Four, 96 we

t 37C | e shaki
kAL B e 85T oS e S pooing
sapwmkiamigte contalnlng 2 x YT/100 ng/mM Carb/1 %

ucose, usin 9496@§| n replicators. The 384 well
l0°18§| Iaagthge prabpdimenheiific preserd agveation 1in: infhadual pmmss Qﬁ‘the linked

e 25y TR B A LSS e

assoq:a:tccbwnhraeﬁ ¢hain wérlabﬁé’/ﬁegioﬁ@ﬁ&ﬁihngr Seuemsto? by chhRSvaNBbIR region
for moculamnﬁj{) 38 Vel | plates

enco@&% SeURefASsociaisd yrth 158i9n EnopdinaseayenagsPreterably,

theseinkEd E’écﬁheﬁ&@ |aké3fi\%8{ed Jﬁea \QJ_?%} Bt }%@ﬁt nE |§ i u.%gfeg 3g§(§ﬁmg:%%e or

i ncubated f
moreehoBy wsnamdqmns rithe amérthm 1sxelng1m3:rahsueh thedt theOinktiRddinked variable
regiok YT/dloo nﬁ nml PTG obt ai ning a final

IO SHE U R oA® F‘I&HHJ’F*“W@ orsegponsding beR frusians gagiqryencoding
sequehiaes. [N§ AR InBY&inttng Rlicid vaRdrGs Wichit S ak hfbgsmﬂ— BEctor - comprising
foll owi ng day, the Fab-containing o superhatants wer
sequenses thateanceds a fencian m@enmbﬁrmm tocthe FeBi cbnsiamtyeglynﬂ[ﬂ Iﬁébeen

oy 3 0 e ROl VOB TS SR 1Y 100

ProteM\rScﬂﬁSMl&;M%)l\b 3700) wer e coat ed overni ght at 4C
etapus Toxoid (TT) antigen, diluted to a final
[00187 &ﬁg@ﬁ‘?? ot GogRatsmaIrs pfihgipresantpBBtion anaydielinodiced ftenvectors by

lendi f the wel.ls were
o RGeS PR 0B BUL 85 S0 LB Bl SR o
1nd1vMu§lB&nTo 4 Qulﬁébiadwen:m’ﬂ This pibsheof vevtdiBimay théddeifed WERSDt separate or
b f) I}l}e vvel svvere}EV\ﬁshedZtlrres with PBS-T (PB
e poglegsingfperigrand spyroaghy all ghe cognate pass wmoalediprigr tmvactar iiagertion,
follo t
R lihe A IR0 Yoo setBlafin€h RS Lbrey bV &tors
(111us‘@mpcil inckigete I2pcRizhtai lthnalwarf vpetofs@ompeisésd ladgetdindrsiyTof phive of
varia wer e .washed times with PBS-T. Coat-anti-human
aB?gHﬁﬁ“f%?I&ﬁéeqﬁme%om s, MO, USA cat. No A0293)
00188} ‘OH3.48pK2t f thidtpr&Rnd i
[ %/el l's, Incubatplron mg&lpgﬁlh%?ﬁe@c?&‘ or fﬂ ﬁt‘ég)qlrERQfﬁﬁlﬁed variable
region@qodingSeEIsgeh & eefarablyrthe individuaPBSarhte a8 oPltheslibrary comprise an
(KentEnTec, Copenhagen, Denmark, cat. No 4390L)
substrate was added and i ncggati on was perfornmed for 5
- 15 mnutes. The reactions were stopped by addi ng an
equal volune of 1 M H2S 4, and anal yzed using a
spectrophotoneter at 450 run (Ml tiscan Ascent,
Labsystenms, Franklin, USA). [00402] The original
bact eri aI cI ones corresponding to TT anti gen-bi ndi ng
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a level exceeding 2 x background reactivity. 395

clones or 27 % of the clones showed reactivity above 3
wo@ankground, etc. [00406] The sanme cl ones wePEI/DK2004/000633

anal yzed for TT-antigen reactivity by ELI SA and

. i ven i.n.tabl e bel Tabl e ELIS
im0 bR Sl s ) g aeignss JoSeAaed witha beavy chain
varidbdetegionlendodBny shael@y ound 4 x background G050 26 19 17

3‘%)%% 18 15 Q052 34 31 24 G053 46 36 30 Sum 130 104
[00189F T g erred) ey of cgglwemaars%pmpns%lela[domofe]gldﬁmdmg

t: o cl ones
sedibAles VR Sl AL et Mlop ittt st Bt i ap plgha chain
Varle&)!lmgionabc(ahmgshcﬂuyndelmsdm with \bef chdinRabiable38 %TEH Encodlng
W th @, ﬁe evant speC|f|C|ty) 104 cl ones reac
sequence apd/op a ¢ a ehajy vagigble {eg@;p@gj:@lng mugmagwmted/mth a
d ltafdh@ﬁh% 61418¥ approxi mately 27 % of
° the cl (rnlnes e%é%/@ﬁ%%r&kﬁﬁ%{ %ed reactivity with TT at

[00199hén2mbbémk€@t ofithe preserd invéfition i 2vel-lilapsoMignsth 38%3f linked

Varla%legijg%lg %ﬁgc{dllﬁ/%%tg{l%tgcee Olthg:?lse@pa X aggsgq% E)frg\gﬁgsmptﬁ@ltw directed
agaitfsed partivalbytargthProferddey tHabe &Jgﬁ%ﬁ)a é ¥6rﬂ 1§e lﬁ‘ﬁ( %1 wngglobulin

reactivity wth the antigen-are s
light ghaip vesghleregiqnomdheevy glnam; mrlabﬁiregwn am:d)dlng h@ﬁlences TcR alpha

chanp'!feﬁfaﬁgé EﬁT 3{? laﬁ%ﬁétk%ﬁ%gc LEsh 1%11T§1£1c(é§1@tg éé 2 168esfp|n?<i?o? Sl“cangamma
chainariebleaegion 6GAd del82cHam ﬁﬁla 13Q erdbdén feeg> 23 2 1

00 gg% gO 28 26, (V58 24 21 19 59 18 1 1 Sum 209 175
[0019%] I gpbodigregh isa yb7libygry selegted fl@’n% P@@ﬂillﬂjrar’ymf cognate pairs

of vaRFB16 &8 cBftink SeRALLY Acberfae e ﬁ%@{hs SniatRgn, 2059

was cofpar abl oun
[00192]t A pfederteg)) emlﬁc@mn&ﬂt]ofﬂn@pnemu iﬂvsnﬁdrplmaaiﬂrarylw SEb- HB@%y encoding

SCr ened i nst TT 6 and 17 are summari zed

for co f&sféo gﬁ'lf% (‘In { gHé%s sslected {eqm hyman gamuneglobulin
cl @II AesIgRbat IEXI b ound 4 x

B asker Bund %%5% {@%ggq-"jg?é %@I Q059 209 175
[00193] ﬂno%qmﬁmmamoﬁ/ﬂlﬁ pt&sblal in(eli6A) Js Dlibrabp of. SAbAHRard ebfeoding

n_su of 339 cl ones showed

1brm§&h9%ﬁﬂﬁ¥ﬂeco?ﬁagﬁﬁgt%Té§§t at 2x background | evels
[00194] tafdagud 81) the Bmssntqﬁwr%aqml% dﬁv%rs?tyﬂof%%ﬁfh']]ﬁ%'kesclvﬁﬁﬁ%re

creened. [004 (lF ositive clones ex
comppée(gcqf a iqa§t ilPn20r 04t O(E)l 09K dRGrIOY ndl@vahffemnmdgame gairs.
r|vousl descri.bed, f omthe .
oni B 156 ol 51 98 SR s R P o

hnkecbyarrabh;tmgrbn gatdding &iquéRRe afepmteﬁ@ablérbﬁwhﬁ%od%%é}rﬁﬁlg the steps
descrl&g(gqere W@ﬁ @ uspended in 8 M EDTA, 0,4
B dhis | mﬂ%@s«mrme@tmmarw Hbrasss.  The

periplasm c extract was coll ected by centrifugation,

screeﬁnﬁgﬁaesag@ﬁ,hl vity of the clones was further anal yzed
re we show results fromone such plate (G060) for

[00196} E_l“ he parent Kbrewytdf pains of Kalmda/aflﬁblg wegiord 8codld¢aleubticss isolated from
o A B EL I ol et
dwersﬁyoabmdg@prbﬂanfsqifb&&maﬂso&fé WHI B 1%%)e-vaJth BS&o Hn§ﬁ\ga[§ AWSired

were perfornmed on the sanme periplasm ¢ extract

targetslﬁr?éﬂwplaafqrmmbpmmai]hbm@s Hferefhee, ﬁieqmmnanpm&m&ﬁcompasses
hEah nen / ure.13 o cl.qnes

enticht ea}:&{e Wi n‘%cfloa?lIglbsﬁm)hrl?9 % geRcing &5 ubs @5%‘??Wftl§}ndmg

specifigitids dlmﬂedbagalﬁs&d phiftictds térg&UCed or conpl etely
inhibited by TT in solution (Figure 21), indicating
that the clones react specifically with TT. The
reactivity of the clones im7plate G060 is sunmari zed
in table 19. Table Summary of (060 plate (96 clones in
total) Background | evel Anti-Kappa positive TT
positive 2 x 94 % (90/96 ) 74 % (71/96) 3 x 9 1 %
(87/96) 72 % (69/96) 4 x 84 % (81/96) 69 % (66/96) h.
D| ver Si ty anal yS| s and cI one appr oval [00415] PI asm d

;—
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TCGCCAAGGAGACAGTCATA (SEQ I D NOL32), annealing to the
P lac pronoter. The sequence data was anal ysed using
wo b@sveoror NTI software (1 nformax, Frederick, POAMDPK2004/000633
USA). The resulting sequence data of the heavy chain
trymed o one base pair .5 of the upstream Ascl
o014/t ibetighoqomBg R (hracavio of toe ibrry i exbesiatbomepimsent the
diveXglprésead il didr Sabial, Wi bi1) Nm 0PI BE Y A8l Plified
.was trimed to the second 5° base pair of the upstream
varigipheregianst Fhust aroenrichmentsiep Blay abt bdwecksaaty mintao tHeA8Aiening for

i-ng. t.he ri.able ghain C-term pal |ysine. 98The
targe?%f;?rc%hﬁ gn\%’sg %@ng? }?e%ﬁ?rﬁfyo?omos?glog%i’(ginﬁ LAt further
[00198N 3 ¥ Birfhes b@bBodimeht GEE Pids@nt i@&enﬁaﬁ,hh%lﬁawgeﬁé ting a library

[L00416] The variable heavy and |ight chain en odi%g
of paiesidisked vagiable eionereeiling seqyenaes, ugheraompuiseneretting a sub-

. i es i he.V-base gernline e g
ibra P2 A s R BT 2Bl bl B Bine g encode binding
protétnotvithia desigidneet spgcifiCRy8 ot Geseldcton ofliked VaBSSIE region encoding

related germline_allele was thus determ ned for each

g . ! )
seqUERLsSES alsO iBRA Rdibrary . of i getrspprific epgnatapditi nat i ng from

. i . .
R S
cognaterpiaits o varigbperegiopencodiag sequenddsitaasfatréioesmbmneiigh Rgpression
L0 VKI, VKITI and VKIV (Table 20). [00417]
Veel¥yrt hernmore, the variabl e gene sequences were

00200] BASUASISEichIHsSayR bRl ' Lansd;
,[ ursi n%aé_hegl,g_l i gn>}<@. sof%&g?ag§%ﬁﬁ%§ﬁng¥g %Fbecggélgg%lré%ﬁgcmc
immymglobdingapipble seiomenctiodingse@®naes] SEclyassays28e weHdmdwdn the art

. ' [ nts, .the vari abl hai
R G s RN L P
on filtersMrBAICS Clier-35:g € BRNEitIRY BB perford@s i AaiRet Mhrkdr, htflBing the
t he variabl e heavy chain sequence and L for the

polyReptidehpradwesd Sepre Higi immungglobulin vatistdewrsgidmengoding qemrences.

. . th .
AR Iy S BORTB0V0 OGR Ehy
enrichiMentypethbds tuehlae pR4Pe digpldy, RibbiendBiplay, basdietlaBsutB6é @3flay, yeast

. .represented by _.a_ |lower case |etter 1 n_ al phabetical
displgy. pukary s s sisiie RS desplaveat cor e ismiidrope weionstzGerald,

K., 20b¢ { X L 9% ) :
by TRy S o 258 DR A ) Pk APt e
expregpiop pikaries tad CegnateTailergth entbddp egPfsiom]iBariesT @S subjected to
odops re nost likel.y suppressed. by coli
Sm"*ﬁ%‘@u ef":ii\% ERCTAIRY F‘ﬁ%ﬁ@faﬁa Wﬁgﬁ@lﬂ@%%ﬂ% pergening assays and
icBineRovsins ARIHSS SuibledoPH o i3] ial librari

e.nnccl og?gomaki rﬁg t hem rledundan?.%r m%g%eg% Oglcg}r#gg{a\f\(gml éllbranes of
linkeg ypahle regionsnal yzed in order to replace the remaining

I | emat u st op .codons t hey. were .
noz05 5 13ER S LALBE TR B (e 3SR IRVR P e ol of pub-Lbrary of
targetgupoifivadgnae phids &a:dhﬂﬁﬁeﬁﬁﬁﬂg)aﬁb’ oBVANMR [doithlcBEAHIRE sequences is
bi ol pgy .techni ques such as PCR, replacing the stop
Peffoeaa%ﬁy Wring a hiehathuepptaceccninggssay] Hightdjouphputspreening assays
' C e, di.vided into 20
co L e LBl 15 R 50S B Grh  npOipis ge uy
autorated edplipm@) Itlootld alsorbetdembranaabsay himawiciBsctdid ArdRbivtically
. ke?%?ﬁa ag%g Four of the rearrangenent groups could
pie SEFASCE0THP o ARRTOPTIRLE Memane ofton oA pgaplatgseaneraging arrays of
colonfid¥ e i ihdiR9 j ' |
ANt s R AR plTkctlen) ThAEICEALL HLorERA Rlith e
membrgae paingevemd wdetyisg entiginreatdditherairant fvhichl dag bt detdoped
rearrangenent groups (e.g. H with LI, H12 with L24
and so forth). Further, theggaturation type match
anong pairs of variable heavy chain and the variable
i ght encodi ng sequences (e.g. H4c match with L 3c).
Such stringency in paring anong rearrangenent 99groups
and maturation types indicating cognate paring of the
vari abl e regi on encodi ng sequences. [00419] However,

e
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sequences, where the i munogl obul i ns obtai nabl e from
said |ibrary are capable of reacting with or binding
W 2005882amus Toxi n. [ 00422] A further enbodi nent POf/DKR@4/000633
present invention is such a sub-library of cognate
' f iimmno l.obul i n. heavy chain varj abl e region
sepafiiely r%n% KE® ctﬂéﬁifﬁg%aoa%ﬁ tBatrss&%E%an@ﬂ%emﬁglg%%@H%@wards the
desirednarpbty(de Wil IR Wi b, BRONREE BRGkhoN 18hogd.odHast 90 %
sequence identity w th one 100i nd‘lﬁ\ﬁﬁoduaf 9§E9 AISD pair,
[00202| Ubrlihieny o8 cognstsppaires icembimgtapfal BEE dAnfigén-binding clones

has begitsoifcted biin SdonglS 1ebBiolod s possiblo pegim i sidiighal analysis
by DAL s@{iBnci§ 6f %3inkéc5ﬁmﬁﬁ14oglc353ﬂiin]1%?t cHedd V%tgaéyleo%égin]a%ﬁ ‘heavy

h .1561%&2, 158: 205, 170:217, 178:2 141:
chain yariapep regionenseding sesyergqs drirstri diswly adRINALsequensihgewidlprovide

) ) . cd cd.cd. ¢ d . vo.vo 3
oo abo e B9y B B Sl 8
e ol e G M el e
. = V (0] .VO . VO a a one ou

whichyrelrPehPa hed deyegsity ot IseviRG N tenetin) Jones Serpnlise POEA

. . | H . -f i H O = Vl_B
Sequcos-ésw&lsgalldélgg%o%gﬁ? i u{:/?([il o %{@i%%g"glz?h%%cfgss 0 00
[0020310Bthen langlpzing vatithlORgh ehBidifg $&fiRAGs\thera aMd¢hrddRYRs of

muta@%@%%ﬁ%@wg%ﬁa%g%%gg W H? hg‘lpu;xétﬁ)n_slg %é%pég?e% ésﬂaé%ggst frequent
type dSRREBohD fsult ¥ iRKSankil %?ﬁso-%fgﬂ'xg&%% é&?_l@%gg %réé'g}é%gggglme to the

DP- 77 41134 135228 L9 - :
wrongsubset,pithpyronegpasticniy Vi sareAamily 3The ¢haKees in9ddaed 28888inly

. - 8 3.164257. L13.a VI .
o e G5 g e
of segR@Bte hotdKlogy DRz a ¥4dedE fABBR Gibs@ OIRBEudv4lly Santd re%ird%as

49142 143236 %}i‘?* a VK| V_DPK24 96189 190283 g060f 04
consqijative apdjacegpiaiie ehanees: ibhossdraguent rutytions appicgucethibyiprr-family

s 0030 (BSOS P RERES il Vi
mducg% _argrasggmg}dam?gﬂdtgﬂag fgﬂ‘\%ﬁ%&%%%?% @gggxgaggiglgcguh{&pm Such
chan%ea gaﬁd)pé)%eig&iaﬂ[y ot st immgiogenicy gé&}g vianiablp region pyprezating new
epitopek286h HIRLELaHRRG ilkhtfielthd Qt?bs%éu%ﬂ%z@g]réé %g@% ﬁt}ﬁﬁdard

VKm DPK22 125218 219312 g060c04 Ho
molequlgbiqlogiral tectppgues ot gheidanes 0&2 B8 exydedid Frontfe librafiydiii) Errors
- 71264 L8 a VKI DPK9.124217 218311 g060hl |
creatq By the Ty FN T8 el o, PRIV iifiqdindhe sy region
encod2 Schfieqdds Qhd Cart-€asiy WElidafdl. Fidhidterl #2¢ Brtubed/mtal{fihs will of
DP{;I 95188 189282 g060a04 H8 a VH3 DP-46 43136 137230
coursg gtso beprgsepipRIthaerigbleregion pnepibumsequenes whibte thFy: drd
indi - 1 192285 Asteris
indis h: Ifs‘gig%lé g%é?%Hr?31%81{%ﬁcg%@ﬁcsgga?lﬁﬁﬁ%ﬁnédv%ﬁﬁ are alfso the result of
randostmatstionsin thSearighletegionrgiceding Sedolidds CConHAEIS tht B mutations
t he sequence |jst _corresponding to the protein
are NNy and gniyeifestparticylargraiss in distinst vaysuibiznesrs reasonable to
disregald SIRARGALEAY to the nucleic acid sequence in the
sequence listi. Apparent affinities [00423]A
[002043 disber the sequassragnalyais carbe uped to idertify tHealegrbf firamblii€in a

arent affini [ Q,0 ected clones from

cognagef)g e G360 2 PB’@&%&? "Bfﬂ%%oforgf PrRSlfent s were
002050 AR RS&&édiiA ERAmple : Meddn) and ii
0 Ry 100 ng/ M Gar /,98‘555’%%88‘?8 ?’géﬁe%%ﬂg’ésd‘gegc%gegqﬁf) and 1i) can be
circurgyeige 1@%6 exnression libgarst, whetketiliZing prirppeus it maneal o (Re headtr

37C. I PTG was added to a final concentration of 0,1

mM and shaki ng was conti nugd overnight at 30 . The

next day, the bacteria were collected by

centrifugation at 4000 rpm for mnutes, and the pell et

was resuspended in 1 m 0.8 MEDTA 0.4 x PBS, 0.8 M

NaCl, and incubated on i.ce for m nutes. The

periplasm c extract was collected by centrifugation,

o NN~ F A/ AN~ " e, S
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cell line HB8501 expressing an anti-TT anti body was

used. Soluble TT was added to the first tube at 100 nM
w@onsesm7rat i on, and subsequently diluted at foRCFDER@4/000633

steps in the follow ng tubes, making a total of seven

fF.TT ro 00 nMto 25 .. Lhe reactions
seafheelt 0D el el MRS eits Srpedap ok prigrioas asedl in the 5
regmeasl[itheaﬁmab&ere'ghﬁlssarrpl es were transferred to ELISA

S‘/ oat ed with TT at 1 ng/nl, and bl ocked as
lm%} ? Gty capbedimeptel therneesmtammtmrthe subelibatyeef thiget- ﬂpemﬁc

4 h h PBS-T
o sy SALASTRELELI s SN B Rl PRl csion
and hhah/u lChmn vadalsle lrd‘gi@lbﬁto@dm@@équknﬂes Jé@aﬂféi%e@t%@%ﬁérﬁhﬁhan
expr§ =) I;T‘L‘ %ge cat . . 4390A) was ad
t"&ba‘?ﬂ% & tﬁ?é\Sfeé FaelE Lveéfonasé) HES amat)feﬂhy vwom destribed in the
BRS040 GPPRE, I A0 B

screqniums @eliqrme{cb@nn 6]mahivealisprapedte fif-fengikt arfe@ogr);f etpi€ssion library
abl'e d one

| the table 21:
S“‘*’%& £¥%ﬁfna§f“?>?ﬁ$v%%§ glo\éleg Ionso E/I ggeogoe 0.60 M
Blothet e
it b AL P o
Iymmﬁggq-celgggnng;@qﬂt frjctign @hlﬂhlls 4uched ToriE lﬁﬁﬂmcms 1B airs of linked
vana?l]e'reélgﬁ gﬁgo% ar ol?ctegﬁhafﬁﬁxpggl?r en lfbféé#g,léglla}? Be Iserl]ectte!]defor

encoaang hlsabsmo vepaif if ke a&@bwegieq sE%\kénEésaG&‘ﬁges%d%l‘prnb bnd beta
her a arent affinity than that of
19 chaipg that encgde hinding protsummﬂya ﬂ@ﬁr&@ ﬁrget specificity,
lqlgﬁ J7 i fi.c sha_cell
B P of S GAEY B LonlipB3E e, Bl T cell
recepé@rls cwl subseljuent]P b 2Rt fiedAHPMEXPIBR b Elrdn s TRUB %Elﬁg BRahdsd
thvfrﬁ@? ﬁ@at ed.from TT03. 3600 clones fromthe cells
methpdal SiRiine Pia termesicdMbgpeptide pamyleme g, Callan, MF. ef
al. 198! pex@dMedi gy, BB S
reac:Elkgl ty in thebéﬁ%%ﬁqs({:vrgg}ﬁ{%ggl 9%1? ﬁese %ﬁtlﬁésR&'
R67) i medseeing seliulgsresbansestin thesfoem tof To-2tblehse @ tymabre sophisticated
r X o th 47 c] anes, 27 proved to resenble
meang ﬁ‘?(cgluazs };r%snt % E?tﬁﬂmagélsp}ﬂ fegBH8YeSegi on encodi ng
sequences. Three of these clones contained a premature
Host stlynmbBepreséiah W | | need correction before transfer

q;nnallan expressi on vector. The transfer to
l““”%lgl}h“ré% aies of Hreaysseahinyertiozrean ha dravsfeued toeckciars suimbiel for

| re.nmeasyred on
expreb R AP tiob O sPEBE ElodBl bl b R AR S eefers of
interesfp peparteud ar- veviable reging eontsinkng. biftliag pR7EISS bOR42dnt hereof, Such

f th
vectoR s RSP 18 the el o e s sassioneanograTite Rdhe oxgrssion of
for extafply RHLERSH BYHEI RS Félgfrhg%én% Wfra[gﬁme?% Le v g%}fg‘g};r%}e bound or

al so present in the'd Igestive’tra
solublgredks or TrRefragmenteust d speeied afthotse. pr ogr am has

ooz0sf OB el af TR0 gt i aiachion figischapsi atie lirary or o
sub-libfagy 6f veRid2§ of\EspinBlepafi® Hﬂflﬁl{e@%’aﬁ?ﬁw ?eoélé{n fﬁﬂohnl&as equences or a

. .case-fatality ratio of 50% evel opin
singleglgne angerding éfcoe%epalr of kikgd ivhiigtda rdgjomgermatimg. sequences for

sy 048R FSETITLTRN S RERSL LG VOUE

1nsectrceljﬂ Plany cellspasmamniatiah clRt Pode
[ 00430] Hyperi mmune i nmunogl oti%lkirsﬁ%%ro ug?s?ﬁ%ngﬂagan gplls, such
from human bl ood donors with a high titer of antibody
response agai nst Tetanus Taygoi d may be used to prevent
tetanus or if instituted early to treat established
tetanus, also in conjunction with active inmmunization.
However, due to shortage of human product, equine
hyperi mmune anti-Tetanus .Toxoid is used in the
devel op| ng vvorl d Reconbl nant rmnocl onal or poI ycI onal

.
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I mmunogl obul i n capable of reacting with or binding to
Tet anus Toxi n conprising individual cognate pairs of

w0 povsnegrobul i n heavy chain variabl e regi on aneCt/DERi04/000633
chain variable region s wth at |east 90 % sequence

aslfgﬂﬂlg%ﬂa%&\ﬁogg'ﬁfg@ﬁ@g%‘?v%glcﬁgg%%gpé@giyz@%ae&lg%29.2,81)2/0
BIRO : . 243" : - 310
s Tl I Sl 8 e
cellspoit 5%632%?.6,@?119&250: 297, 252:299, 264:31 , 272:319,
[00219P 'i’h@ﬁl;%roﬁﬁctli?og@oaf%%?tgp[ nlglgog}%h%} %eﬁg% ! oag;pngxisr)lgidsq% :bp;%@;rrp{:gar of

I hvent i on,

transfornetiontor tramsfeqpioh yed e/ knaWhith Gke SAREP]EnO birt! ﬁ@fgﬁln:%tgsalcium

th%fgq or.blndln%@to Tetanus Toxin as active ingredie

Phospiile REPSHIRUPD. effstropration micsin) petionelipdsomedhsian, RIBERHSst fusion,
£F sl Viralt; : ' | yclonal antibqdy .is

P Faa PSR AINDRRE. 1R 5403 e Eonoaditt hikamets

antibpdigs 3sb AragurentseFv Gapmeitsand scHy frddenddteis SRAL Iddwent | on
i mrunogl obul i n

| sof he yse. of mbi nant pol ycl onal
o021 The o iicR ofRedoRb i ot loB st hef ket or toment s

i | £36m lactic .
oottt oo enCfal b plan G AERE s haBloBl Y Cobldfneibed in

protec
PCT pplieatzpmiV Q d094/0oh4. bntvied; thisriechinelogy i th generation of a
risk of devel opin

v i eatin atient a . ) O

cole Bl LB Bl L 2l e b o
technéquedsipadé foranite@yIfics e BaifsCh ng'lﬂpéy%pﬁgﬂle for a

antib i{% capﬁ]bl.e of reacting with or 1 ndi n o
comb*x&t%{mi g% e ipsixidypkeells in thewpHedtiog of eslis drs cabid dfatpressing

. A n the follow.ng exanp| e

Bl G A LT T
of cognagapaizs. bardemte dnfure thad crandivioAa] dolls Bx £sitdle c%ée pair and

not sd8sylts gre.sur#rg?ri ed in table 22. 106Tabl e 22
s Cagra s of theg 3 Binding proemthef nuatstic asid sequences

encodifeb ihokR tOpHly 9 O+ . ls.in PBMC f.raction

neo ( %@) %ﬁla% %%??2%{%21 ﬁlg’h% %/?‘1 ;sﬁébi an“’ﬁ@k/fﬁ? PIXER f"o%te(lﬁ%emme of

each igdygival @il Fhis)is on 161D 8BS bT e coHedtoRdECel®d, sinb&¥BInrevent
400 Number of clones screened for

. uences, .4
seramblifie gﬁ%‘?e&%‘fyoar?%ﬂé%g Bt Tom epeihcqlb bt alsebeshuseds
genert2s cellBakdt grOWRU1HRRN AR 1 NHERED LG G Ol e 1
ho Rl SPECI ficity 3600 3400 NurrbertHc%F’ e%}'f&gg(zrctﬁgsrga&ﬁ%ﬁ%@ces n
the vagigble remenspfdhéindividenl cegnane pasesr Thik taéiquitienele an ahiagsd growth
£ the b8 | fJ.E el one 7 102 VH germine alleles 12
° le("VHéf’.t@ RGOS I rRAEA of e oo Srdiipr the Prodhggonyio ensure
singlelsiteispecifid intepirativn, 6 GostakR liRdiit chly itk xﬁ%%ge[ t?ﬂtﬁ' il
th range 0. 35-3. O.M NA NA=not anal géd [ 00439 ﬁ?éﬂ&ﬂ&BXu“ﬁ,
ese Ye sammergipliy available ¢-g. wavitrogan sE HOFlpfinsils Santaininglaisingle FRT
site. ApPEIpHiakRS bRl ?q i fferent don i.muni zed
, o ﬁﬂ T B 3 ?&‘Kélpg}é%‘é@ﬁﬁ%FoFﬁsé’oﬂgﬁﬁ%ﬁ@% A
introduesiddute thogrmaire ysiig the Fip tebembinbiea THe@ Rk @idvesh bieMkno
lecmnggpor TT2§ I,S, nmost ijel .due to the | arger nunber o
qUre e r%r?ﬁf%ﬁ%‘.n BR3gapiin Pin Piddiabi RRS. Hembddbingagyase, or
phage @CHGERREBe Btk £ bd QVEH BXASHRA; | conbi nat ori al
hage g?splay I'i brary generé?% %@#ﬁhﬁhfqygﬂg’ Ytfor
recompinaden fites. Kuvthep appeptiaexentotscontabio abéleaidd thakeaGSiables the
ol . Li-brary was prepared fromthe sanme donor
selectlgfg25%1%%9%8&%%%%“ epare the library of cognate
pairs, in order to conpare library diversity, affinity
and specificity between libraries of cognate pairs and
conbinatorial libraries. a. Conbinatorial phage
l'ibrary construction [00442] A phage display library
was generated fromthe C fraction of cells from donor
TTO3 (identical to the cell fraction obtained in
Exanple 1 Ic). [00443] Total RNA was prepared from app.
5x1 6 C cells using NucleoSpin RNA L kit
(Machery- Nagel cat. no. 740 962.20). cDNA was
subsequently synthesized in an oligo(dT)- prinmed

.

.
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Enrichment 2 x background 4 x background After 1 round

of panning 1/35 0/35 After 2 rounds of panning 12/47
wOLeF/04f77€£r 3 rounds of panning 64/ 126 26/ 126 PODDE3}04/000633

Panni ng of the phage display library against TT

SI nunber of TT i fic clanes
o A 5 G O BB T B R0
recombilmwt polociestal Westeini flpn tidH a?éiall' Ihel 36 b r&%ﬁﬁr%@ltb@%ev ralt (ﬁfferent

brary. No clones were found to be reactive'wt
“ﬂnﬁgﬁpﬁﬁﬁénF@%@?H“@%ﬁF@Q@@&t fromthe unselected library

[0021@]}_0%@%&%2&3‘3?&6‘;&1{:&?}32& n\geﬁ{bnsl s eﬁft h]?egglij{g%tasgr}/glg amlr)]ossmon for
the tgapeﬁcmﬁmmﬁa;msr it Itll’ﬂ’BWIﬂQ H’@in@ﬁi iafdgtioRRAg ﬁexddeHPTRi)é method is

his library had to be panned agai nst the
termél F‘lﬂgd%ﬁﬁtfe ClgneritrangtsFtiqn 1n5buglg Gpmatallyothe o ©¢tpaatncishmt cell design
0
prer\c(’)EhlJ&te(iSﬁfeﬂle wil} glﬁ%lfé%glﬁfé 85‘13/31011%1 éalgﬁe%gpa%& 01{ Wé)éaeseg gtpayth will
be obfpinae Uporeanpropriateyseldotion. & fiozbasikselt OLhe poliblenial de@lline will be
cificity towards the tetanus toxin

nts th s
gene% c?b"SwsﬁwWem o s f“@feﬁ’rbé%éaolwlemla>r<|>tmrramvlfWunng
[00218108A6ther WY, iStoqlek allm ual .
[]80455] T%:s gl ear | ?gﬂosgﬁtgﬁsg ﬁﬂl cég %gﬁ gmé of
aPPrQ}@mﬁJ@bb%FﬂﬁQ@ldtV@duaé{ gentors pf diedlhrsryvm hl@oﬁhpsmicm ftbﬁtrﬁnsfectlon

Prefe% g’:faed% czlog ;%f {GHE%B Ogrrg é:%lg%.t f.] 9(91 iﬂ/\%d rggih\féé,uqi& A ach composition

is theati teemlefecigd dntd uh afiguq @i ﬁbﬁ%elli h%iselhyth[)& %%Eﬁﬁaﬂsehﬁ TR £5Rfection.
effici n1 product in the end. [00456] Further
The W QE gligyiots transfested gyillidependooriha size of e ldjrmyemd\tm wumber of
assa
1nd1vifﬁ1§§%c?& glsecagﬁ_%&%ﬂg?g ?t; %1? h‘iapa?}g] éxpgfe C@B?tgg{eé ] 85? gistinct cognate

palrs;whmhl 3re(ﬂp1151n|lmﬁanmms omnti'ﬁm/gel(ﬁdlatﬁlﬂit Yietberd i8\e@RdipdSition, 5
M

ali uaig !3 2 l]kl)l ndi 13%8;4)“ nities between 1 and n
quqf Q? DASHS irhedipnstesiee vth a hbram mnmsnmsvonstltutmg a
d

sirapabagadNAMANE IRt oe FouE0a b ARG LETBE L spci
integrpgips. an@rqbiﬁ @@ dibtartct ahqa,lqbsaanelsalgcted sqaratabl Howe&irOmsy 8 also

e the donors i rmune_system
be poBleiHeRRL iectiEh i iR 3B ARl FRFHEF theifckenabAyersis and only
those peith @fham dR28tySW 1RGE
results in_hi he;yswgp ﬁarsggtt S %ltﬁﬁ}tﬁa Bgifygliorr]ﬂ@ogﬂét'e% r)flbrary stock.
€€

To ohtayp Meé@?ﬁbp(ﬁﬁ@lp@ﬁ fing im‘rmaxmfmm{rg, ttegilignsts can be mixed before
onbi nat or

i G hage
gener %lﬁgg 2 g%ﬂgg]g iy it glbaéﬂgtaﬁtgxbtgl h%\fe S reftg onfrﬁlgp %ock or
after zi sirogq)rahfmtmion@hd aespigineifatGptRaRy, Qﬁ@&’hc{d’o%f{cl%ﬁs 528%ept

raries g cludes direct o conparisons of raw
SeParast% efghout produesiogend the pplyglomabrroteirecatifdsigioaris essembled by
a
comb A8 2R A0ER Al IV BYA L S5 oo,
[00215p lﬁyﬂhugeweyt isa hlgﬂn ﬁ&sugl@ﬁt%mgfhbd i vBtthitkt delie aM filfected

[ d d
separdi i UEHE T 1p 5 cuBhyr s Rpbing e Fbtoront dognatoetrs. This method
is terniert 1hd?(f1c(1ﬁl FilsCoction. Tlﬁ:\’iﬁ?ivﬁﬂlaﬁf 'Er}inﬁéétéc?ﬁc%%elll,s are preferably

di stribution profiles o sequence
selectedyr site smmf@sntemaos sepawelnglse mﬂp@@raa BélEcl@ﬁest gweedteanq)

GRS B SRS B bt B
similag pebvgk meﬁSs arB usar 16 %@E&ﬁteVﬂ plydi&gul E@Qﬁ%a@%ﬂw Rbeid Hhe V

es in this library. In contrast sequence
mlel‘g‘%ﬂl rell elopen qap demixedfoyolisin daxytesired paliyclondlieiet tine baﬁee
show a cl ustered appearance indicating co-evol ution of
V genes as expected for cogpate pairs. Al so, the
genetic diversity is nmuch greater for the V-genes in
the library of cognate pairs conpared to the V-genes
fromthe conbinatorial library, indicating that the
nmet hod of isolating cognate paired V-genes is |ess
blased Exanple 14 Cbnblned Slngle step NMItlpIex

N NSNS o ~ONS 1

o s o
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[00464] The PBMC fraction is cultivated for
approximately 3 to 5 weeks, during which fresh antigen
W(p)rz(msmmﬂmg cells are added together with cyt oRCTIBDK2004/000633

on a weekly basis. This results in T |ynphocyte
and maturation. At the end

eratiaon, activa
geneg “Iigﬁg © WOPIE g BIFF%@&% eyt bryechepn retijpved feonnthel stas, or after a
shorChsyBlifeadtRsh 40 aﬂ%tht@cﬁf‘tnﬁ@ efif & ra_ac‘l:l‘?{l%_feh it GleG) p%)%?lﬁg residual

cells are CD4+ or CDB+ depe s on ease;
SEqUERIC| llj@rdurmgéraaww irgegratmeh ﬂﬂﬁBdBﬁthlklAi&rﬁﬂtWElMtﬁs indsedually

transgé{:rtpee%: st g g;sa%%ﬁfij)%e begg{edﬁfgfr:céloogés Eo%r 4rg%5f]dw/\]i M’ip&@?gle control of

sequem:eayas dueab ihgéfadtioan assays and MHC tetraners | oaded
the desired antigen (Airman, J.D., et al. 1996.

[0021§CA9°113§1@ qaéturegn thggpanulaoues) stmmrmtlged-m ﬁ@cabbw; isThat all the
1nd1\}g&1}a|1 20 o& 3 h&ffﬁtﬁ% A&gre%%%gt upes (?18&8162{1 é)lrgiteé ﬁlﬁ Ipéod%ced in

one, oed llmlmed nuﬁﬁneﬁd)f bla'Ib@ctMSS"Slﬁé orﬂ?ﬂﬁﬁﬁ‘eﬁe% £1d stze aB&hfeh one chooses
unt% use gl e-step Multiplex Overlap-extension

to gepgragsthe F@l&ﬁ:@ﬂl o (tjlaé g@pﬁt]@tgs t@p@plypipnpbpamfact(l@gg@hhne
[0021@]3®ne Hﬁbg&i%ﬁtz f th@ }e)fégé}lt 1&5@%%&&3}&&% ffg}olstyce‘ﬁs comprising a

i pl ex over xt ensi on SSent
co gn@g dxbrajy 0g Slllb)hbﬂaey oftlinkbd phius @ﬁ‘vaslabl%creg’fﬁﬁ BAcdirpseqBaices.e

| of reactio m Xt yr the PCR t ubes t he
o021 L BRe iRt o poeat of ot ¢ellacomppisarintibuna obiapd from
a polﬁﬂ!aﬁiohﬂﬂ isodied §ihgle %eﬂ’sr c%nbﬁ‘thﬁh@ e}JnXph%%&tey 91t1ﬁ§1n ccﬁlluﬂﬁﬁjex RT-

nmple e-1 . However, rtaln

PCR gg)p,hﬁpzztgm foHoved by hnl@)gp é)artlgatubm or Jacmabms‘edsn oxfthe mriuilex

X overl ap- ext.ensi on L
over B o R PR e b B BB RS BP Bt e Gptgepairs.
[0021585@1@11&'( dnfifRydiraen &f tlférpr%ﬁt DOSHBACR d pbpalatib oPhost cells comprising

rectiion name NO 3
a com ’P%t@rd%ld{i)é%ré’ v Q%bm@@@mbgmgmn encoding sequences.

o B NS, i s

diversepapytptipo gt cell NeesEnaANACAETGAGTAGE 82 @1brary the cells have been

transé)at t(gﬁ'%g{f C%@@E&Ww@MCA@ gaég)n of cells only constitutes
re 4 HSSSCHE 4 BEOCAICAGTEIEERASD B4 membe o

library of eegratcipritikoeeds GGACRANATKT 'ﬁﬁ@@ﬁ%ﬁr&ﬂl’ﬁ%, or most preferred 10%,

of the tg a@ ggl@g Igo?ég% 8818% TGAAGTCI;A e@ggulatlon of host cells.

[0022111 ah b P et eabame Ml lati
t at t ggcgcgcecat ggccCTACA ACACTGGAGCAC—‘A %%gbu ation of host cells is

mammpakigngelgc gccat ggcc GAAGACAAGGTGGTACAAA 10nM Va 336

[00222 al #%g%ﬁ%}%g%%@%&%%%ﬁ%%%e Stal?zned%glz the expression

ofa rdscah‘tbgt@ang pg@ebh@gﬁﬁdﬂi@@%@qﬁﬁmﬁaﬁ&ﬁs of the population
cgccat ggccGGAGAGGATGTGGAGCAGA
constifle 8%%8% EREoR ige mmmﬂ@mx&@wemtv

) OO IS SR s vt i

expressad fipgry pgmdaﬁcggrfd}éﬁﬁ@m\%ﬁ& 8fectors encoding diverse
at t g (g GCT GAATCAGA 345
cogn eaqz}ugg) glélgg encasAvVrag such a library is

obtairkBlettyate ﬁ%ﬁﬂtmﬁ&&é\@%ﬁ&%
t at tlggggcgccat ggccATACT ﬁ@% %}écombmant polyclonal

t att ggcgcgccat ggcc GACCAGCAAGT TAAGCAA 349

t att ggcgcgccat ggcc GGACAACAGGTAATGCAA 350

tatt ggcgcgccat ggccCAAGGACCAAGTGITTCAG 112SEQ D Pri ner
Cone. prinmer sequence in 5 to 3" direction nane NO C
200 M 351 TAGGCAGACAGACTTGTCACT 352

gccat ggcgcgccaat agct agec GG GAAGAAGT CGCCCAGA 353

gccat ggcgcgccaat agct agccGATGCCATGGTCATCCACGA 354

gccat ggcgcgccaat agct agccGAAGCCCAAGTGACCCAGA 355
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356 gccat ggcgcgccaat agct agcc GACACAGCCGI TTCCCAGA 357

gccat ggcgcgccaat agct agec GAAACGCGGAGT TACGCAGA 358
wQ@e@anggeygcgccaat aget agec GAACCTGAAGI CACCCAGA  3BOI/DK2004/000633

gccat ggcgcgccaat agct agcc GAAGCTGACATCTACCACGA 360

rot CC?% ccaat agct agcCcATATCTGGAGICTCCCACA 361 4 ins
prot gl OF M EReHE o s titics So/ERiEsed OEFCEAR POACIABA 8820, 1000, 10°, 10° or

10° goemMsIaHoISEsadifeth GGTGTCACTCAGA 1O0nM b 363
ccatggﬁg%gccaatlagct ag c%@%GTCGTCTCTCAA o each 364

[00224t Aapr d gnbadinzgt bhte pRAGBITGERAGEGAGAEAMMEAMt polyclonal

i i W—

encogitgali g4S0CBRERAS 6F REGS SIMECIFEMCT
ccat ggcgcgccag{aagct agcgww%q%@ggam variable region

encogmgsegiRges ccaat aget agec GAAGCTGGAGTTACTCAGT 370

GITACACAA 371
o e B A0 S Sl APy pmsiant polyclon
TcR geras Fy 1 St
. gc C at%@ f@gg c gg%% ?ﬂg{ (gg%c @T&T%%ﬁz&wrs encoding
diverge gog geclg?éfé 53@31& @m@de&mmmeemmua 2bain Mariable

reg1o%7e§cw(éﬁ%% a cﬁgﬁq variable ore%lg Cﬁg#ecﬁwﬁg belta chain

Sem - nest ed PCR se pro ose
Varlahl@rdgsnlen@wngseqﬁmpl el e- 2, and sone optimni zation

expect e 004711 The priners used are shown in
ooz plReSARES R el Hstgeront e issy o hog siliswibla daf perbgtion of
a mohétl&nal bfbt&n @Sl Iﬁ@rﬁﬁld}ﬁ @%&%ﬁég d of acognate pair of a

caccttagagct cTTAGAGICTCTCAGCT
hghtg Bvema mg@mmu@eawcch@mmre rédidtLaph nedniozledal TcR

com}?gggggf ?(?gn%{)e Opeaef &h%fvi?plgﬂg?%?ﬁ‘i htE:aIl%egﬂ \E:a)eglallal.elleg1on or a delta

vm1abMeeg1am“&oht£gmmm vitlabRBgio8. BEGESISsHEh AnfdhOR8n Al LeSiuBion cell
t he sanpl es fromthe sem nest ed PCR reactions alp

line léﬂ%q%/}i%‘ dgipagceliliget i ng m fr om each semi - nest ed PCR

(0022 ¥8fehylaMorldt1 ot AAHAF & FER o5l £ELLOP! Qgiﬁi 52 i allogying steps to

the nleﬂwd@fdmkmg -aeplivetisi mohroagﬁgnms macla@tﬁueogéqﬁeiceé ch iBRERPa)

1nserl'vtg, qa&ﬁ‘ AT éll,&z(}jc?g fquggmg? ?qrg@,tgggg(tlpen Fgrt?pdglgmg said vector into a
host d¥lI€ E)Oédlt‘iweeﬁlﬁg séﬁ'ﬁo@t‘h ellt ffad? Bﬁcﬁfl&?sdsu'itggl%tf Oe%%aegflga and d)

oridginating fromthe sane onor are conso
obtairipg glea)rptgbeproAnctab{pqsmﬂ fiwin tHee/epl!Do imselrt&RtPEadibiest Sell. S

Si n Aqui ck PCR pur| fication
Prefe a%B' Tt eFfﬂ ﬁ‘&P‘F{B‘C?‘L’@ ‘?@H&Pg&ﬁql raeodss g andividral coepatgpair of
varlalﬂateglé‘ﬂpenogaik@@e wdnkelen, Germany. The purified p00| of
overlap PCR products can be digested with appropriate
restriction enzynes and subsequently purified and
inserted into a S%ﬁ;ﬁﬂhﬁm‘{se&{tﬁfa In{f&?@ 4] 1n the present

ri ment constant ‘reglion priners Q I D NO 376 and
[0022831&'9«3 qif $hedmpier apelicetions-afdlsd pdsdaCiRivantolzshglisichgt of cogb nate pairs

f ted.P d t {
of va@a{’f)@eexge 90?1 e%%@n@é%q%ﬂpegfesSﬁ%al@r%po ¢ obulétpll og%bqtsplg l1g?1t chain
variatdh fepiinngcadinERBeqinbilor ARROSH
%oﬁggjant cr elg IEO n(i pg pt loée Merae%ld%gk{sﬁ*ng?%gﬁgﬂ%&gl delta chain
variable,rogin free mﬁtsﬁﬂlteh@esnbbca blgb-thmughlslaqnmhmiefor Ksd dentsation of
11brar1%§18f Goghafd! 1 ouI §5§ bl Sh%/EtgiE{}%Ia o 8£ 004g§]p§é&bir§1es the multiplex

transitio
RT-P@R fokiewe by hiikaagb b§ NighlorCONSEANbin&@EH SHthé Hmihﬂl&?@verla -extension
RJZPé%_ ture al the menbrane proxinml end of the donal

eehpiques p1/be prsserriyantion may degeilized inbe génerationatl

likely to disturb the overall domain structure.

[00476] The design of the Ggorimer relies on changing

nucl eoti des corresponding to pos. 15- in the a chain

constant region peptide, whereby a Sad site can be

introduced into the 5 nucleic acid sequence: Sad aaa

tec agt -> aag age tct LYS SER SER LYS SER SER [00477]

Sui tabl e vectors w | therefore contain the renalnlng

- o ~ 1 —— p—

. Y " T T
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manner during the nultiplex overl ap-extension PCR
anplification. To avoid this, variable region priners

woreapsloe7di vi ded i nto sub-sets and used separ at BE/DKR004/000633
proper conbi nati ons. O her Enbodi nents [00479] AU

ngub%jcrﬁions and Patent applications cited in this
comPnatorial {ibrarig byperiormiing theitssbniqye paeaerBlitioe pheensticallysliverse
114, telPBGkted fGin\sH A Etd I : i cation .
e b A oy RS Pl BB B4R Y popuiation
of c¢llse Bhgpldbrariesd sy librmfies, on singleAlldrvs tighn bixeoff theRAMraEs facilitate the

xS S AP bR Bspoa S e gl o
antibodihe medyeRdibi@ned froMi the 11&%_&58@1%& me@%g%tﬁﬁ%oﬁo those of

ordinary skill in the art in g e teachi ngs of
[00229 il e psg afy e¢RPind maneetoatlmntihadiges diaghostick, freataichpasd
d ret it hout depart i fromthe spirit
prop b B8 LS AP b SRS LDl BTN SR L v by
the présentiBderition will el @itesame AppRdations £ ankibBly PAdfcts generated by
y.of _non-conti guous nucl eoti de sequenceg oF

. plurali .
eXlSﬁ%}& g i"géeéi I prsticider, @ Bhrmaseuiigal eomposisionfopimpgisingra pwlyclonal
j l.] ] I Qn_procedur
reco b PR PELAOHN 28 0 ARkl POy BRS St eprame
phargieeduiieallyf acoeptabie iescibinht dais baplodue By Beard o @RUbrBenPRvention.
MOrof F;o enic cells:. and b) effecting |inkage of the
RIEILST PP LEYARTICY comreptignewhers i palydanal seopmnagy .
immunogldbRlif®s ERebriked OF dbdtd MG o? 'v?i‘ié.lble ?Jneén%o&iﬁg gequences. Such

nucl eot i de sequences of interest conprise vari
pharmaeauiieal spmpesinonseiqedriies] eeombnent innkage]geilias siese wed as

. [ f variable r.eqgion cqdi sequences. 3.
med AR RS lve Rl Pis e b ebBUbi of fhsregrtipopiien can be
speciffio dbrewtrebeive agiien aqtedierhii < B SdasCRAPRYE | 298 the composition gan thus

iggynoglobulin variabl e region encodi ng sequences an
be useqh for|the, freaimenfe ABeheeyomorprgyrationpfdiseks sudhi sglvanehdhfections,

: i [ n ence assogciated with a .
P 0N DS 55 B ST h  cses
immureidgichl amtfondiony, daediolaculaddiesasds, disehres &l fhe fc@lﬁre}l nervous system,

tﬂﬁ0|e tige sequences of interest conprise T cel
metapose cases dgansplaptyeisgtion os andesired pregnanayhin a mammal
such hd QK@Q&’g%ﬁ{egﬁgglg?laﬁ%gg%@ pair constituted of an
al pha chai n vari abl e ’regiron encodi ng sequence
[0023¢ gﬁ'@mrmeeﬁnwn‘thmdlab etfertichapplioation ablich daagottR DRGASH Wigh

nce o a chai n variabl e regi on encodi ng )

convEAHENGS Bl RS b e oo e dprocive
antig@Reeitifler FOSULE Racteriztd BREAAM R ﬁﬁl&%wg SL?:hI%.lS % %Elthng
i non-conti quous nucl eotide sequerices of [nteres
mfec‘i‘%d’&?ﬁ%ﬁséhlsdnmﬁﬂﬁbld te sarpan fot a gonagloaalpntibydynhat will grovide
proteH}Hn]tng hQHlsgéfs%! ar anplification procedure,

nucl'eotide sequences of interest using a tenplate
[00231g dfdweerer, furithithe preaentligtdn@bn &fwillRgos GBle!ty ogfaiﬁeaﬁftﬁody-expressing

@ells; ang b) effecting |inkage of the nucleotide
cells dirgetl frosx degrors with @é@ﬁtagln@bd pradertiva antikegslyajpspodse, Blee convalescent

; [ Gl Al r.el aid ul.atio
patief 88 iy 6 Salatmb B koo YRt BXAPRRER Lot Shopenace
pairs &f iopm@oglibetin ihaall\sfadrﬂ liphe bie bﬁﬁb@&gﬁﬁ%ﬁzocﬁﬁg 'bé(}fu%{l]%.t

i se variahl e regi on encodi ng sequences and the
00232 ?ﬂ@%@o@w@gﬁ?@s@%@p EPS IS koW, batdhg protectiae patigshs are
unknob@. i rRQ; '  GH . Th thod . .
s RGO (S REAACR P RNERE B oS fHE) B8R pais vitn
sequences of interest conprise inmunoglobulin variable
regi on encodi ng sequences and the |inkage generates a
conbinatorial library of paigs of light chain variable
regi on and heavy chain variabl e regi on encodi ng
sequences. 9. The nethod according to claim7, wherein
the nucl eoti de sequences of interest conprise T cel
receptor variable region encodi ng sequences and the
| i nkage generates a conbinatorial library of pairs of
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17. The nmethod according to claim 14, wherein the
mul ti pl ex overl ap-extension prinmer mx conprises
wpeiosws273e£t s wherein at | east one priner set nMBODBK2@H/000633

each prinmer set conprises an overl ap-extension tail
to the overlap-extensjon tail

I f hybridizi -
S I NERL S R
. h (ﬂ 1 I . . o i . .
e s e SR o I Bl g

[002333 fy §it151ﬁgnq3wh?jp pRtégens arqdcamBeterunkhowh heresembiant podyidonal
antiﬁsl)féia%grﬁ%rggﬁ Eé@)%a? Q(#J%nlg etﬂaglﬂl@:t)r r%fh c:n?lﬁ!r; é?vg{ﬂegggrg glptgeg}ts can be used in

the samwepayrehlypérimindné hemansdISBNER asd betuRl tédhy. The reason for this is
i nmunogl obul in Iight chain variable Tegion éncodi ng

the cograte REEING Whishymsurep thah theare¢ambivant eglywionakbadibody produced closely
; f rmng.a prinmer set with the
rese A ool infARE Rifody of HUollp Syl BB6pS' o1 o
[0023¢b ApbtheeariplicatidnoofitheteskiigesSbf Bildn©Eo@td FHd R Ph@Bi fdkions,
deSCcgn 1 %Et hea¥ chai n_domai n encodi hg sequence or a
H FRICHPIE BIVARHP: ieler dingapstisdind gnalaticd purposesa &Vin
dmialstdrRa%s meNeande ' r anpl epentary to
B D amceament B 4 Lo e D B o AR AERGH Otk e

towaydsrthe pledicamgitatwayscnditn g hiwiqpenegendcitheay Ye 683is8d by

' r.egi on | eader,. sequence, . and_capabl e of
convgtgt;d%%fn)% lém%lgals L a3 pe%c?ﬁl%pﬁg)eﬁﬁcﬁgéq@gg a§SAYSsWidh serymiay plasma
derivEl Erofihb i AGAIRFbaRE With Ml A ' f

st er(J) b) are VLL pri mers i ?ﬂfl]é%an}lé@gﬁ teg%%)?gggtﬁg Hdodof he
PreseniEYFRiQn A userbtogaireor sheepdticnts” meminsresporSEdridy Aftert 0

. ' f. d V L i ith at
L N e e
light clemin encodingSEqueniced A ritidodids ek820d frjéﬁﬁs&ﬁtahﬁgarﬂ%ﬁl?f}féh%g

to fn}; one, of tag((f tgrecepli ng clains, wherein the single
screeped 101 TeagHVIEHIoNaxdS the msricamsner compenenss of the meedicament. This
meth®@ WY aadt i vod ' hff nt cells is obtained
o fr o% a |l yrrrlJ1 h ofggi?(@% gﬁ%{%\l%?ﬁ% © ggﬁrd?cahegg?]i pjshs_mazor_ Seim would
interfatet witl thefcopyentionalmyethod. iSuch medivhmeag Rgd Br BRAhle antibodies. With

C [ Si i nked variabl e regi on encodi ng sequences,
conv%%{égal@?tﬁg%, g@ﬂifﬁ?aglpﬁ Q? a pntimsdicameyt immune response (e.g. an anti-
idiotyp¥dBRERERRWOIIO bLadH-RY; g&{s ’ onor:. b

. y*cl)) tionally enrichi ng‘g%ﬂgl?luée foeg t %ﬁﬁg&laﬁ@n&tg%aypgm Wl)[h an
antlb?;grwma@q bgrpetfoomedaitd thetrtibordpasddaor tredtmeht laisbedg cléared

lat.i on . of 4 ed single cells, conprisin )
comnpBRAY 8l B2 Kiod AR ridedvebion Seduseie Seoding such anti

medidanstiny hugtibatiey chiibeisalafldungl by e fréfrﬁstﬁfgﬁi/vé(?tlﬁg rﬁaeted with the

.anplifying and effecting |inkage of t
medl‘ia%%wlt@f’i‘@dmuﬁﬁ’ of epelsh déws.cib woaldrhedni altesmiide prefhodboi Ressing
. Sok [ e cording to a nethod of, any
et g8k L ROl L BB LR o S Bt
[002353 dpBmidienspphinatiomyo falkepeert iieRBorl istif tHb va%@atid'ff‘&dr@%gﬂﬂ%ﬁson of

.according to.claimwherein the individual isolate
vaccines ﬁafi Jzation PIRETAEPEH a“b}sdﬁpmm@,lah@qeéﬂ clatihg vacsine
devel t: at ' ' ells ri,or to
o oe i AL ROl Bl P fionfl a3ieig
antibadytrerpanses Eon?auag int wspongse angowed cﬁid@daﬁva%@irk@_iﬁ ddition to the
erein the ocytecont.aj ning cell fraction
current S5 Bhioha 6 saliFBAY BNt oHoies At reown iesnBtisiethe present
inventé@ ¢a9, beQisedMd dndl i€ ccordin
_to any one of plyg%a’gggnfg&ta%& Eg%ﬁav\lﬁ-egiﬂg?ér?%{%%donges iR stirvelance of
vaccineetieasy yi BemHationgi ng cel | fraction i s enriched for
cells of the B |lynphocyte |ineage. 25. The nethod
according to any one of clagm®s 20 to 24, wherein the
| ynphocyt econtai ning cell fraction or B | ynphocyte
linage is enriched for plasma cells. 26. The net hod
according to any one of clainms 20 to 25, wherein cells
fromthe | ynphocyte-containing cell fraction, B
| ynphocyte |inage or plasma cells are enriched for

A A NN " L,
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33. The nethod according to any one of clains to 32,
further conprising creating a sub-library by selecting
w@2®alssr4 of cognate pairs of |inked vari abl e PEYDER004/000633
sequences that encode binding proteins with a desired
t et specificit erating a library of
[“Ozﬁﬁgffg%%’%“ﬁgﬁ Ipyeatipy, agagﬁ%l?nhga%qnsmsl%ﬂhé fieldepforgriable region
contﬁﬁﬁfgdhﬁ’dlné BEMHERE ?tsls n%ely Ihea P bPOSAGERG R %n leﬁgcy in the art to

one of clains to 33, further co I si'ng rans
adapg ﬁ;ede@mm@som% IIDTIhe bidsertrigventioh & el tvsm&cmbredranscnbed
el GREL G find BRE ARl GO oRet it iabingih gabicin. Sueh a

linkage ©f Iséiluféﬁce‘s @né€d g ¥od domahe e kibunite fmtbl%ﬂlenc Iproteln may be an
expressi on_vector. encodes one or nore constant re

advaa@&a itthe dgalationed these pydteingncddimg seqyesios bince kab&duce the

num‘hé}’%‘f s{e?ég%r%sk I%éall}h q;ng;h 1991%30 %S%{o 1g$ ﬁer# Jge[:xampl%m{gﬁgﬁrlants

mutaﬁonsabﬂ nevemptqumbﬁh af sivhtpRoteliR bl isRig by o&@ﬁﬁﬁplex primer
ns. 36. The nethqd according to one of the clains

mlﬂ%’@?l%@%@"er]{aﬂ'@f‘ﬁéﬁ% BHCT Bi%hg the steps: a) introducing
[0023%) YESTiRapcBRE lelug&heost Bdeg%hs ahﬂ?oqlqal éjg% aeéj }égla Projeip is also a

sequences into |va
pOSSlbditYSSumwcclmudIWOubdlsasacﬂlmattee:ﬂlrélﬁm Iebaﬁbﬁfﬁﬁﬂhe Rp@PdhcE bf certain
domab§a ni ng. £ he. {ﬁeln pro% expres ed fromtﬂ

APt PR B, Sigk i Wed casethe defetiome]dntggmestiate domains.
[002381CTIY ElinRehtiof of bR®i3Br WAGI&] Profdhlis RIsB TG iaPaRl &qyﬁ#e ﬂrg‘sent

a, monocl onal anti body conprising a cognate pair
m"ef}q‘)@mlakbﬁaﬁ‘mh@@rﬂ‘/@bIlfet e egqtcms tssoliiketied: of dlffemnh@agm, e.g. a

r r met hod _accordin
chimEAHe 3 d SRt B e BBt B e B Bt En s cbe wilized by
mlxm’gmﬂhe @bkbmmor'lfo edletse tRASRIPHON CUTAIA RllNHixfur AR5 %Bﬁstﬁ?ﬁ’tb 'either a
) ha chai n variabl e regi on associ ated wit

POP“E”*@P% of ﬁ%lf%fr% erIpecipLefi o¥nglagell front eachispeciss. cog n ate

pairs consisting of of |inked variable region encoding

sequences. 40. The library according to clai m 39,

wherei n said cognate pai sxapiplesiri abl e regi on encodi ng

sequences are obtai ned by the nethod according to

[ _ e her The library

Exangl!():lggr ng?ttQ % M+lﬁk)rfr9§q2€&%8) &E\X/ﬁ Fer ﬁqn}:c#]dl vi dual
[00239Td ndtleis emzﬁmplaj néve:r@:gna’(senpﬁhrr R Do ges@raéd using a template derived

hai n vari abl e regi on encoding
fmm%‘%aﬁﬁ’gag%i éﬁ&&l & ’éle Brodussd wasused ag tamndase Eorragriedhan one
nmﬂuﬁggngﬂ%,égaggggqj 42. The l|ibrary according to claim
, Wherein said |nd|V|duaI menber encode a fulllength

antlbody sel ected from human i munogl obul i n cl asses
| gaCellsgA2, 1 gD, IgE, 1gd, 1g&, 19gG3, 1g& or IgM

The library a ordln o clai r wher ei n
00240} 2 o1 oo R L FERRLE i i%g’?{aﬁyef%%ﬁgqusg@n%rate
usmg'fbﬁ'@l-lmheclﬁlbﬁigg (MBittdaeh CC4RBLOITT £NG9AN NY sequence
associ ated with a beta chain vari abl " regi on encodi ng

(002414 eiukeitkarsi arpAkan eXpEsshing atdsaid veategildn 18 (Eigdia ) was

con BERTIEE AERETRLPA I By Bk o] PR P el e o
transfodted msmgslapdfeuﬁdmnaod(] dnviteypen) Canbad A YA} adcsﬂﬂﬁ@to the

45, A sub-library of cognate pairs of variab
manugiceis GAEUICRG WatD e o R gm@bomnopdmg@en@ and

pOGAPYnRirkih P Hafie besteRiddMfe ?Bﬁl‘éb&kﬁlﬁg%e? %Ft%em nts were selected

agai nst a particular target
and vemizesifer produptiot efilp6-lewha by immgndmaySeﬂhé)MI@td&ell line was named
specificities directed against a particular target,
selected froma library accgrding to one of clainms to
44, 47. A sub-library of cognate pairs of |inked
i mmunogl obul i n heavy chain variable region and |ight
chai n vari abl e regi on encodi ng sequences, where the
i mmunogl obul i ns expressible fromsaid library are
capabl e of reactlng mnth or blndlng to Tetanus TOXIn

g o
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according to claimas active ingredient, combined wth

at | east one pharmaceutically acceptabl e excipient.
WG20sA4har maceut i cal conposition conprising aPCT/DK2004/000633

r econbi nant poI ycl onal anti body capabl e of reacting

t di t
CH I3 S ot etaRRIan L r e sibjerapvigh g
L-gles@in, €09 FSY an@@hﬁ?ﬁﬁé@%‘sﬁ aﬁ:lgém&?‘e &1{:&% accor di ng

to claimb5 or 56 fo canen
[002%QH§UFI§>PIHmIdv1dﬁtqeﬂgwene Harveatet mging tp@kinentl vﬁshéd §<kin0f

to a ati ent in
A B R o B o bt olume
ol A MBS B

(Schagferpriiere Pmbls, Esqlgbngewetﬁemnymidwem 1BEQHMEANGESNERa to a

[ﬁlgﬁ > 15881PCT00 <160> 377 <170> Patentln
conc{a/xgt?-SI oﬁﬁé%ﬁgﬂm 1 <211> 45 <212> DNA <213>

Artificial <220> <223> Priner sequence <400> 1
age.dRarteastt trabdogipitiongg cgcgcccagr tgcagetggt geart 45

12> DNA <213> Artif al <220>
02435650 Bppat 14 ii Geh e op a&%@gﬁi caniningtong sellayry Zdispensed
. >
B R e e
Surrey, Hdct at act att gat tagg cgcgcccagr t c?cct t lgaazggz;lgt 45

jcial <

024D BTN RS %‘ﬁf?%&%dlﬁ@a@étcs 15k uhkisipg theagyprse
transﬁgﬁ@éQR&g gtepGf ﬁ&%l@?én Oa&aYtepRY. P roi%colz(‘gﬁ% %gbné% RT-PCR

Artificral <220> <223> Prinmer s nce

DNA <
Kit, @%&é@%l&%@ﬂatcﬁm 899 cgcgcccagg t gcagct aca gcagt 45
> Artificial <220>

<21
o0z AR R S RE b bates et ot e o g
cgcgccclags)nbg;f?ggtgx@q paRgt 45 <210> 7 <211> 45 <212>
DNA <213> Artifici al
dNTP’s in a final concentration of 1 mM of each,
5 pmol Oligo poly-dT (18),
26 U RNase inhibitor (RNasin, Promega, Madison USA, cat. No N211 1),
2 pl One Step RT-PCR enzyme mix, and
5 pl CHO Flp-In pLL113 cell suspension.
[00246] The RT reaction was performed by incubating the reaction mixes at 55°C for 30 min.
Subsequently the reverse transcriptase was inactivated by incubating the reaction mixture at

94°C for 10 min.

¢. Multiplex Overlap-extension PCR

[00247] A fraction of the cDNA products generated in step b) was used as template for
multiplex overlap-extension PCR. The reactions were performed in 96-well plates.
[00248] Each well contained, in a total volume of 40 ul, the following reagents:

1 x One Step RT-PCR buffer,

dNTP’s in a final concentration of 500 pM of each,

Multiplex overlap-extension primer mix in the concentrations as indicated

in Table 1,
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<220> <223> Primer sequence <400> 7 agczgatgig> o
attgattagg cgcgccgarg tgcagetggt gcagt < _
W(9:2()1)%B42¢649221g>gDNA <213> Artificial <220> <22BCT/PKR00e000633
sequence <400> 8 agcctatact attgattagg 2%2903&292213>
t acagct t 6, < >.9 <211> < >
at o8 BSO8 Pndliet (e PrSatge MaendasAtyat Mo Nat11),
gacsgat dgd OneSi¢ RTRCRE mbd an@ 11> 47 <212> DNA10
<213> Artificial <220> <223> Primer sequence <400>
cgcctagﬁégcp F@Hﬁ@g(@ﬂa@d@@atamngbagﬁ(ggm?pcggggt 47
: > <213> Artifici < .
S e deth Eehi0n Bl £ fadd comprched e g neaghoven in
5 tablel.agccgat g ttgtgatgac tcagtct 47 <210> 12 <211> 47
<212> DNA <213> Artificial <220> <223> Prinmer sequence
<400> 12 cgcctaatca atagtatagg ctagccgaaa ttgtgw gac
reagé ¢t 47 <210> 13 <211> 47 <212> DNA <213>
Artificial <220> <223> Prinmer sequence <400> 13 i
Pri ¢ctegf.ca |[abB@fAt hgg ctagccgata tt t gat gac,ccacac
nalrlsgm 14 <'11§I@Q15 <212> DNAP irssgq“ﬁﬁffi‘Pﬁcﬁoél dizrtion
<223> Pringr séqueptgectad@bipattdoc@eciAURC@A GOTEEREOART

212>

ct agccgaaa (cgagact c 5<210> <211> 47 <
DN%9<2%3> Artifici a*?g%%‘%%%%% QCWQS@WP&%GT
15| cgcct aafca agr B TtA R ER AR AR ITAURE G SAGERET

v A7) QIRPoAL® 4 agcctatactattgattaggegcgccSAGGTGCAGCTGGTGGAG
H

each 5 agcctatactattgattaggcgegccCAGGTGCAGCTACAGCAGT
6 agectatactattgattaggegegccCAGSTGCAGCTGCAGGAGT
7 agcctatactattgattaggcgegccGARGTGCAGCTGGTGCAGT
8 agcctatactattgattaggcgcgccCAGGTACAGCTGCAGCAGTC
Cy 100 nM 9 GACSGATGGGCCCTTGGTGG
10 cgcctaatcaatagtataggctagccGACATCCAGWTGACCCAGTCT
11 cgcctaatcaatagtataggctagccGATGTTGTGATGACTCAGTCT
v, 20 nM of 12 cgcctaatcaatagtataggetagccGAAATTGTGWTGACRCAGTCT

each 13 cgcctaatcaatagtataggctagccGATATTGTGATGACCCACACT
14 cgcctaatcaatagtataggetageccGAAACGACACTCACGCAGT
15 cgcctaatcaatagtataggctagccGAAATTGTGCTGACTCAGTCT
Crk 100 nM 16 atatatatgcggeegettaTTAACACTCTCCCCTGTTG

W=A/T, S=G/C, R=A/G. Capitalized sequences correspond to the gene-specific region.

10 [00250] The reactions were performed with a 96-well MWG Primus HT thermocycler (MWG
Biotech AG, Ebersberg, Germany) with the following cycling conditions:

Denature 30 sec 95°C
Anneal 30 sec 50°C 50 cycles
Extend 5 min 72°C

15 Final extension 10 min 72°C

d. Nested PCR

59



10

15

20

25

<211> 38 <212> DNA <213> Artificial <220> <223> Pri ner
sequence <400> 16 atatatatgc ggccgcttat taacactctc
wWee@sgi7g 38 <210> 17 <211> 26 <212> DNA <213>PCT/DK2004/000633
Artificial <220> <223> Priner sequence <402§11725
tct ac acc a tg 26 <210> 18 <211>
002§} et PR SRR 1 SR il cecmpsnamerigpsion pipduets @s
templdQO0PhelBactiont hetCHMARCIH PAGRIFN LG 25 <210> 19 <211>
em%? <212>aDNA <2131§@Artifi c?al <%g%> <223> Primer
[0028¢ Haelnwell cagained.dn atietal viluga of 56 g tteaftlofYEOeh Sents?
4<210> 20 211> \lzé <212> DNA <213> Artificial <220>
<223> P ixr%l? §°etz’1 fice <400> 20 at attctcga gacg_gt_ga_ccI
9199t 28NTBA0 adnar dkentdiohoFato PMorEkE” AL Ticla
<220> <223> Primer sequence <400> aCcgtctcca
ccggcggéegMddg@ht aaca ctctcccctg ttgaagetct t 51 <210>
22 <211 3.5212>. DNA <213> Artificial <220> <223>
pri mer §’8§E%R§épémﬁnﬁz gctagcatta ttattaccat?B 21
cccagibg B LTI A _ j < .
DN <2055 by o SRR s Se A MIRTO 1040 HERE 350, ana
23 gct ahehMudtinlenevabpaxtggoaPiiypodosgsitcggl.r c agt 43

Fioral
[00255]2'1”96> p@rﬁer?%&elcf ar‘e":;’hcfv%r} 12n>ta%. <213> Artificia
Table 2

Primer SEQ . . . ae e
name Conc. ID NO primer sequence in 5’ to 3” direction

17 atattctcGAGACGGTGACCAGGGTG
100 nM 18 atattctcGAGACGGTGACCATTGT

of each 19 atattctcGAGACGGTGACCAGGGTTC
20 atattctcGAGACGGTGACCGTGGT

Jy

Crc 100 nM 21 accgectecaceggeggeegettal TAACACTCTCCCCTGTTGAAGCTCTT

Capitalized sequences correspond to the gene-specific region.

[00254] The reactions were performed with a 96-well MWG Primus HT thermocycler MWG
Biotech AG, Ebersberg, Germany) with the following cycling conditions:

Denature 30 sec 95°C
Anneal 30 sec 50°C 25 cycles
Extend 90 sec 72°C
Final extension 10 min 72°C

[00255] The nested PCR products were analyzed by 1% agarose gel electrophoresis using
ethidium bromide for detection (Figure 5). The expected size of the overlap-extension
product was 1076 bp. Such a product can be observed in lanes 1,5,6,7, 8 and 12 indicated
by the arrows (Figure 5A). In the experiment shown, the negative control is contaminated and
a similar contamination is also present in the samples. Figure 5B illustrates the fragments of
Figure 5A, which are relevant to the present experiment.

[00256] The present experiment illustrates one way to perform two-step multiplex overlap-

extension PCR, utilizing template derived from a single cell. Further, it was shown that it is
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<220> <223> Prinmer sequence <400> 24 gctagcatta
ttattaccat ggcccagrtc accttgaagg agt 43<210> 25 <211>
W@ 20088427 DNA <213> Artificial <220> <223> PriPET/DK2004/000633

<400> 25 gctagcatta ttattaccat ggccsaggtg
oaget o > ) 11> 36 <212> DNA <213>

42 <210> 26 < ) 3>
possERIN R Bl fmaigly g‘ﬁeﬁy i“WéPP@é Quekpeextansion BER s2u7smg cDNA
enetaied oo slaRt gimelesRllggt gcaget g gt ggag 36 <210> 2
g <211§g4gmg;12> 'Dﬁl\i% <213> Artificial <220> <223> Pri ner

<400> 27 gctagcatta ttattaccat ggcccaggtg
E’“‘%ﬁ&%%ﬁ%‘e*&g&Wyilgza@gempﬁnmimrmﬁ4ogngz13>
>-Pr i mer. sequence <400>

s e s e Tl BB RS ¥ sl aibionsioR was
perfozped;n 2singlicp ustgtathbatd INm 4756d e, lih LorfceAtkationl O3rresponding to

ng(%> Pr.i mer sequence <400> 29 gctagcatta ttattaccat
10O’gg’ccglacre ‘g cagctggtgc agt 43<210> 30 <211> 44 <212>

DNA <213> Artificial <220> <223> Prinmer sequence <400>

3Ga.g0dlBgcat ta ttattaccat ggcccaggta cagctgcagc agtc 44

<210> 31 <211> 26 <212> DNA <213> Artificial <220>
0025135

iy] bneHBR85 @ Ipratdating 41 gai-@engg LR kappa
KRR gg@gggﬂ; > v <213> Art i%aci al?p

. . < > <21 27 12> ! R
antlbi(%g%é&é%@ggg é‘rglm rrAélr%elg(éad]u @eCLﬁﬁ.t%Qo ectignand eylgggad in Iscove’s
Modiffed Pyillpace’s Mddira ¢VRAZcH2KRY, BRraine, cat. No 30-2005) containing 10%
fetal bovine serum. Before multiplex overlap-extension RT-PCR was performed, the cells
were harvested, counted and frozen at -80°C in culture medium in a concentration of

200 cells/ul.

b. Single-step Multiplex Overlap-extension RT-PCR
[00259] The Qiagen One-Step RT-PCR kit (Qiagen cat. No 210212, Hilden, Germany) was
used for the multiplex overlap-extension RT-PCR essentially according to the manufacturer’s
recommendation. Before addition to the PCR tubes cell lysates were thawed and diluted in
H>O to yield a lysate concentration corresponding to 100, 10, and 1 cells per 5 pl.
[00260] Each PCR tube contained the following reagents in a total volume of 50 pl:
1 X One-Step RT-PCR buffer,
dNTP’s in a final concentration of 400 uM of each,
Multiplex overlap-extension primer mix in the concentrations as indicated
in table 3,
2 pl One-step RT-PCR enzyme mix,
50 U RNase inhibitor (RNasin, Promega, Madison USA, cat. No N25 15), and
5 pl diluted cell lysate
[00261] The multiplex overlap-extension primer mix used comprised the primers shown in
table 3.
Table 3

Primer Cone. SEQID

name NO primer sequence in 5° to 3’ direction
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<211> 27 <212> DNA <213> Artificial <220> <223> Pri ner
sequence <400> 33 atattctcga gacggtgacc agggttc 27
WE200M4B8M <211> 27 <212> DNA <213> Artificial RCRDK2004/000633

<223> Prinmer sequence <400> 34 atattctcga gacggtgacc
—grygtee 3F7<210> 365 <211 44 <212> DNA <213> Artificial
I;r;mef‘Z 20L0m223 %(Edﬂpre [ sequen @ﬁmsﬂggaenge'smqe &t g g;rgg%n

aataatgeta—gecgacptce—agwtgaccca gt ct

<211> 44 <21 clagga %‘?4&%@?%@@@@%9@@@; Gﬁﬁ&i‘er

sefluence $40@3 36| geataatantea Em@f@c&@@ﬂ@é@kbﬁGT
tggtgactca gtct 44 <210> 37 <%1> 44 <212> DNA <2

Artificial <220> <%33%F?th§&&f@%E&QQBEGMGGAGT

t ggt aal aasaat fgaaat &SEAQ}@WAG@TQI}%G%‘&}
ccao&g@ga :2?32> 449%3%5@5% <2gt%3> Artificial <2

21
VH:2 D37 R rer Lequid %%gc&%%ﬁgg%ag%&%@%@Tﬁﬁﬁﬁat g ct a

cCoatattg t@at gacgedcaagtaddt &t@m@ﬁaé&ééﬂéﬁﬁ%
gDNAg<213>J t%;fl ci al <220> <22g§> Pri ner uence <400>

39pcat ggt pat “dat aaqcba@‘faéta‘ﬁa&t&bcét‘%?f&&@&% HEGAST

A0 % paie o s de et outtnor
23> Pri equence < > cca aa
;gchaaIIt ;e { d @t ga ﬁcaﬂfwa%&tgg%féﬁggrﬁ%@m@@@@ﬁiﬁ

DNA <213>| Ar Bt f i giatditctsB0A CHGTGA EORGBETCCat ggeceta
Ort geRAGt B gbgcart 3 GAGACGGTGACCATTGTCC

B ofeach | 33 atattctcGAGACGGTGACCAGGGTTC
34 atattctcGAGACGGTGACCGTGGTCC
35 ccatggtaataataatgetagccGACATCCAGWTGACCCAGTCT
36 ccatggtaataataatgctagccGATGTTGTGATGACTCAGTCT
40 nM 37 ccatggtaataataatgctagccGAAATTGTGWTGACRCAGTCT
Vi of each 38 ccatggtaataataatgctagccGATATTGTGATGACCCACACT

39 ccatggtaataataatgctagccGAAACGACACTCACGCAGT

40 ccatggtaataataatgctagccGAAATTGTGCTGACTCAGTCT
Crx 200 nM 16 atatatatgcggccgettaT TAACACTCTCCCCTGTTG

W=A/T, S=G/C, R=A/G. Capitalized sequences correspond to the gene-specific region

[00262] The reactions were performed using the following cycling conditions:
Reverse transcription: 30 min 55°C
Polymerase activation: 15 min 95°C  inactivating reverse transcriptase

and activating Taq polymerase.
[00263] PCR reaction:

Denature 30 sec 94°C
Anneal 30 sec 44°C 50 cycles
Extend 3 min 72°C
Final extension 10 min 72°C

[00264] Ten microliters of the reaction products were analyzed by 1.5 % agarose gel

electrophoresis using ethidium bromide for detection (Figure 6A).
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<210> 42 <211> 37 <212> DNA <213> Aritficial <400> 42
tattggcgcg ccatggccsa ggtccagctg gtrcagt 37 <210> 43
WO 203042374 <212> DNA <213> Aritficial <400> 43 PCT/DK2004/000633

tattggcgcg ccatggccca grtcaccttg aaggagt 37 <210> 44

o Bl A B A ML L 8L <00 it
varlaiﬂdﬂsgm&@) <212> DNA <213> Aritficial <400> 45

Cg ccatggccca ggtgcagcta cagcag 36<210> 46
5’11{> h(g 18212> DNA <213> Aritficial <400> 46

ta ccatggccca gstgcagctg caggagt 37 <210> 47
<2tfl>g§(g812212> DNA <213> Aritficial <400> 47

t abvgdapegensiat §ganga: 1Udpagct g gt gcagt 37 <210> 48

< DNA <213> Aritficial <400> 48
["OZGP@%S&;@ Pb‘ﬁtgag@s@é vdthgaebibitiescotrespagdingtto tiBBhea?{ Obaid ariable
> i cial
e LI ——
dilutiprgokeei Bysate.iA 1dss ibnse £Q@meBONitlg BOLIIRE %n&%@ﬁ‘&iﬁ%?&ﬁe %gtatlve
11> 20 <212> DNA <213> Aritficial
overlaé ]extgpae? agllnﬁﬁfdé éged)gmé@akegf@m K30 argh Hoscells. Hm@wrl@&&xtensmn

fragnz&él:}[ githggdngfggl‘{ ﬂy%bte%ﬁﬁ)@?e RAi RS Hc%ﬁ" Pe, a?tﬁ bl g 19e seen on the
original gel (see arrow in photo shown in Figure 6A and sketch shown in Figure 6B).

¢. Identification of the Overlap-extension Fragment
[00267] From an experiment reproduced as the one described above the presence of the
overlap-extension band was verified. Regions in the agarose gel around 1070 bp from a lane
corresponding to 1 cell and from a lane corresponding to 100 cells were excised and the DNA.
purified using Qiaex II (Qiagen cat. No 20051, Hilden, Germany) and eluted in 20 p] of
water.
[00268] One microliter of the eluate was subjected to PCR (Biotaq kit, Bioline, UK cat. No
BIO-21040) according to the manufacturers instructions with primers flanking the putative
overlap-extension fragment (Jy primers corresponding to SEQ ID NO 32 to 35 and Cy,.
primer corresponding to SEQ ID NO: 17, each primer at a concentration of 0.5 pM). Cycling

parameters were:

Denature 30 sec 95°C
Anneal 30 sec 55°C 30 cycles
Extend 1 min 72°C

[00269] Ten microliters of each reaction product was analyzed by 1% agarose gel
electrophoresis using ethidium bromide for detection. Several fragments can be seen
including, both from 1 and 100 cells, a fragment with mobility of the expected overlap-
extension fragment (arrow in Figure 6C). The 1 kb fragment from the gel lane corresponding
to one cell was cut out of the gel and purified using Qiaex II as described above. The purified
fragment was digested with the restriction enzymes Nhel and Ncol (separately) and the

reaction products were analyzed by 1% agarose gel electrophoresis using ethidium bromide
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10

<212> DNA <213> Aritficial <400> 53 gttgcagatg
taggtctggg tgc 23 <210> 54 <211> 45 <212> DNA <213>
waioshioral <400> 54 gccat ggcgc gccaat agct agCPUEDER@4/000633
cagwt gaccc agtct 45 <210> 55 <211> 45 <212> DNA 523?>
[kE L G 0z 55 cat ggcgc gccaat agct agccgatg
for déidclibh BBhre B0 Th2 1S LA G Do am 1 ﬂl%vedmbe‘@ﬁsu VH and
LC aidithé exgieated s#09afi& 6l 5684 FICBErSGH Landt
LW e agt ct Ho S50 S AnhAR '<1?f?>%%§&93§11%>
1esp %ftg'gy?@}gﬂr € 24 dbs Nigpl digestiongrypaginl simtagtdirgatactiatigkiill present at
the dHo@iRd] GigecC acact 45 <210> 58 <211> 43 <212> DNA <213>

Aritficial <400> 58 gccatggcgc gccaatagct agccgaaacg
acactcacgc agt 43 <210> 59 <211> 45 <212> DNA 11<213>

Example ¥:i Gimbined SingleStepcMalifiled Overspakaasiona8 P IR Nested
mtpgctgactc agtct 45 <210>tqgo <211>ﬁ20 <212> DNA <%%g>

PC ritficial <400> 60 atatatatgc ggccgcttat taacactctc

t 0 11> > _< 213> .
ALt 1 opal T <aB0s 6 agabadh Sp MBS sige pOR rections
wereggriopmebingrringle stsp Sallovatiby DivisdBs PAR ﬁrﬁpkiﬂi@.ltioﬁ,“l%ﬁl}?g template

cgct c _gagacgqgtga ccattgtccc 30 <210> 63 <211>
from 080 R ITARARp Fepiicine B 665 189r dgatiycgot o
gagacggt ga ccagggttcc 30 <210> 64 <211> 30 <212> DNA
a. Single-step Multiplex Overlap-extension RT- PCR

[00271] Multiplex overlap-extension RT-PCR using HB-8501 cell lysate was performed as
described in Example 2 utilizing a multiplex overlap-extension primer mix comprising the

primers shown in table 4.

Table 4
Primer SEQ . . y g .
name Conc. ID NO primer sequence in 5’ to 3” direction

41 tattggegegecatggccCAGRTGCAGCTGGTGCART
42 tattggegcgecatggccSAGGTCCAGCTGGTRCAGT
43 tattggegegecatggccCAGRTCACCTTGAAGGAGT
40 nM 44 tattggegegeeatggecSAGGTGCAGCTGGTGGAG

of each 45 tattggegegecatggccCAGGTGCAGCTACAGCAG
46 tattggcgcgecatggccCAGSTGCAGCTGCAGGAGT
47 | tattggcgegeeatggecGARGTGCAGCTGGTGCAGT
48 | tattggcgegecatggecCAGGTACAGCTGCAGCAGTC
49 | AAGTAGTCCTTGACCAGGCAGCC

Vi

200 nM
¢ 50 TGAGTTCCACGACACCGTCA
of one
Cuis fth 51 AGAGGTGCTCTTGGAGGAGG
of these
. 52 AGTTTTGTCACAAGATTTGGG
primers

53 GTTGCAGATGTAGGTCTGGGTGC
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<213> Aritficial <400> 64 ggaggcgctc gagacggtga
ccgtggtccc 30 <210> 65 <211> 47 <212> DNA <213>
waokeiosso7al <400> 65 cgcctaatca at agt at agg ct aRpCDDEQ04/000633
ctgtgctgac tcagcca 47 12<210> 66 <211> 45 <212> DNA
213> Aritficial 400> 66 cgcctaatca atagtatagq

rgﬁf&m?qk CCadlc. gt tgac gcagcbriﬂérs déige fi5° 7Pk bfedion <212>

D13> Arlil ilal <400>"67 cgcct aatca at agtatagg

~7

ct a‘g cccagt gt g¥t gt gecatagesrgecaaBectataSAGRTCOAGW HTACOIAGTCT
DNA <P13> Arli t £4 Ci| @Lcafeh0 & GF3RTARYSAGTCT
ctagcpcart dt gé:scct %a%@%c%gg%%t a%? gjz%% <§‘%> ?% T
<g§ 2>| BRAM21356 Af igﬁqarg@i:%ﬁgccaategpsage@?ft@eﬂﬁaﬁwczacm;«GTCT
at t ab at agrcl Gedatodt C
<21%> 4?5%1%] 2>gﬁD|\b\%<2tlg%>@;%‘i%%tfg??cgaiggi <45881;G"§%§¥(]} c % CACT
cgcctpat ca at ath at agcgtg@wg@c@@tegotageqc‘géa@@@gaggc&%m;m
<210>| 71 <211>cA7 ég%@
a_é 25091‘421 ggcéﬂ?ggg agcgég%cg%?ﬁ%%%c ?géag?g %}- cT
<%n_«o> 790 ndf 11>6M5 2atRsecBNAg AT BAARACIDTCCACTOIUGAA 2
W o s s gl s for ROt et shediic G, 09775
aat ca atagtatagg ctagccaatt ttatgctgac tcagcccca
l0027518ﬁ %ﬁ@@l %?We‘éez fﬂotfg%hazfggeamm&@nls& oygrlapfaxginglon<ptdger mix only
' t . c t gat.gac._yca )
one ofhEGHES FRES yHE e RS ARRFESYerhl i Gy HEB Whiension

5  primer mixes.

[00273] Remaining parameters were as described for the multiplex overlap-extension RT-PCR
reaction in Example 2, only with a change in annealing temperature to 50°C. A reaction was
performed for each heavy chain constant region reverse primer (Cy1, Cha, Cus, Cra, Cas

corresponding to SEQ ID NOs: 49 to 53, respectively) utilizing lysates corresponding to 100,
10 10, 1 and O cells.

b. Semi-nested PCR
[00274] One microliter of the multiplex overlap-extension RT-PCR reaction product was
subjected to semi-nested PCR (Biotaq kit, Bioline, UK cat. No BIO-21040), essentially as

proposed by the manufacturer. The total volume of the reactions were 50 ul. The primers

15  used are shown in table 5.

Table 5
Primer Conc. SEQ ID primer sequence in 5° to 3* direction
name NO
61 geaggegctcGAGACGGTGACCAGGGTGCC
I 200 nM 62 2eaggegctcGAGACGGTGACCATTGTCCC
" of each 63 ggaggegetcGAGACGGTGACCAGGGTTCC
64 ggaggcgctcGAGACGGTGACCGTGGTCCC
Ci 200 nM 21 accgectecaceggeggeegcttaTTAACACTCTCCCCTGTTGAAGCTCTT

Capitalized sequences correspond to the gene-specific region.

[00275] Cycling conditions were as follows:

20 Denature 30 sec 95°C
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<400> 75 cgcctaatca atagtatagg ctagcccwgc ctgtgctgac
tcagc 45 <210> 76 <211> 31 <212> DNA <213> Aritfici al

WO2@8/842764 gccgcecttatt atgaacattc tgtaggggcc a 3RCHBKQRG84/000633
77 <211> 31 <212> DNA <213> Aritficial <400> 77

cttatt aagagcattc tgcaggggcc a 31 <210> 78 <211>
4%‘“3 942> DNA <213304G tfi ci 28 («400>238yeleat at at gc

ttat tatgaa tgta c cactg 45 <210> 79
gggflega% <212> 1]£-f<213> %?ft?fi cial <400> 79

aFmabextenpd ccgcﬁtnam t aagagealt ctgcaggggc cactg 45
0> 80@@?% 36, <212> DNA <213> Aritficial <400> 80

l“"”&f %Pﬂ?f@l} yelegen rasiayhatagbied by doth aggoseard slegtrophoresis
using-éthidturh brordkieTol MNectidh P gﬁf Hficial <400> 81

gccat ggcgc gccaat agct agcc gag cagct cgt ac tgacgaa 47
[00272p The petatieeqveslap extengion fipmert i dn tiy sdnimresﬁﬂ PCROEBrre8onding to

e SR SO SOEMEPTE B LB
Flgu@gl)awai addiseddt @At hro@@%mﬁlﬂlﬂéatfs ?IH&QZ HQ%%%@I]S%Z No.

210> 84 <211> 48 <212> <213> Arit
2005& gEldemGeaamany)and degerted ite REBE d aT QP Qatsiand n itgaeg EOPO TA

L T e
sequdribe@ 20c>sB@n oF Htkze Fheaitd 25 cEMVt 524 BeavAY dhbafnl varidhle TA0T linked to a
light chain variable and constant region, by the expected overlap region.

[00278] In summary, the sensitivity of the combined multiplex overlap-extension RT-PCR
and the semi-nested PCR reaction was very satisfactory, with 4 out of 5 constant region
primers capable of amplifying significant amounts of overlap-extension products from lysate

corresponding to a single cell.

Example 4: Combined Single-step Multiplex Overlap-extension RT-PCR and Nested
PCR Using Enriched Human B Lymphocytes as Template Source

[00279] In this example, reverse transcription and multiplex overlap-extension PCR reactions
were performed in a single step followed by a semi-nested amplification PCR, using isolated

single human B lymphocytes as template source.

a. B-cell isolation
[00280] A human male donor was immunized with Tetanus toxoid. A blood sample of 120 ml
was collected from the donor 6 days post immunization and peripheral blood mononuclear
cells (PBMC’s) were isolated using Lymphoprep (Axis-Shield, Oslo Norway, prod. No
1001967) according to the manufacturer’s instructions. The CD19-positive cell population
was enriched utilizing magnetic bead cell sorting. The PBMC’s were stained with FITC-
conjugated anti-CD19 antibody (Becton Dickinson, NJ, USA, cat. No 34577 6). Magnetic
bead cell sorting using anti-FITC-conjugated magnetic microbeads and column purification
was performed according to manufactures instructions (Miltenyi Biotec, Gladbach, Germany,
cat. No 130-042-401). The cells were diluted to a concentration of 200 cells per ml in PBS
containing 2 nM EDTA and 0.5% BSA. Five microliters of the diluted cells was distributed
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<221> m sc_feature <222> (12%..(3?) <223> cegcegec

ene-speci fic regi on <400> tattcccagc gg
W(gz(mg/gngwcc actc 34 <210> 87 <211> 34 <212> DNACHBK3084/000633

Aritficial <220> <221> m sc_feature <222> (18)..(34)

> ge-.specific regi on <400> 87 tattcccagc .

to P Sé?@%eé%??%mfl ﬁP@QéW‘S@g grswekcelprombe glhetuhes Ww&e sptabat -80°C
untilliN8 <213> Aritficial <220> <221> misc__feature <222>

(18)..(35) <223> gene-specific region <400> 88

tajtcccage ccgcctta raaggtgtcc agtgt 35 <210> 89
> Bﬁ%tz'g@%gser xtasin R PORcawnd Sem2festsd PUR

< . .
' . < > (18)..(32). < > gene-specific

oozl E6abEOA R RS bic iyt phion dOcRC a e pupeded PgRavere as
describedin(Exagfple< Mowddr 8 Ractidd ved §my§fekfbhﬁ&d @hth T2Ratiplex

<221> misc featyre <222> (18)..(34) <223>
overlgpextension;primer iy iconstidpg-pruter G covengodigg de SEleljgNO: 51.

; . < . <211> 35 <212> < >

B SO oy Ml P S T PR algai-nested
PCRagmgongeere-copbyced by subggitian 1640 @onddach abhEGERAGCPCR reac‘éion to 1%

5 <210> 92 <211> 33 <212>
aar GRREAGEAE B IR e ud S remae onfetectiosnFigree 22225
(002841183 carl Bec £2Bae01e SREELE lafied 681" 5099 2092 med fiagments of

tattcccagc ggccgccgca acaggtgccc act .
the eypected mobility (around 1 kb). Further, lane 2 contained a less intense fragment at the

expected mobility. The 1 kb fragments of lane 5 and 6 were excised from the agarose gel,
purified using a Qiaex II kit (Qiagen cat. No 2005 1) and inserted into pCR2.1-TOPO using
the Invitrogen TOPO TA cloning kit (Invitrogen cat. No 45-0641, Carlsbad, CA, USA). Two
clones from each isolated fragment had inserts of the correct size. Restriction enzyme
digestion (Ncol and Nhel, separately) showed fragments of the expected sizes (410 and 680
bp) indicating a correct linkage between the heavy chain variable region and the light chain
variable and constant region encoding sequences.

[00283] The two clones originating from the fragment in lane 5 were sequenced and shown to

be identical, indicating that the linked Vi and LC were cognate pairs.

Example 5: Combined Single-step Multiplex Overlap-extension RT-PCR and Nested
PCR Using Va-specific Primers

[00284] In this example, reverse transcription and multiplex overlap-extension PCR reactions
were performed in a single step using V-specific primers, followed by a semi nested PCR
reaction. Total RNA purified from two different cell lines expressing lambda gene families

1b and 1e in combination with the same heavy chain variable region were used as templates.

a. Cells
[00285] Two IgG1-lambda expressing Chinese hamster ovary (CHO) cell lines were generated
using the Flp-In technology (Invitrogen, Carlsbad, CA, USA).
[00286] IgG1-lamda mammalian expressing vectors PEm465/01P581 and pEm465/01P582

(Figure 9A) representing two lambda gene families were constructed based on the F Ip-In
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<212> DNA <213> Aritficial <220> <221> m sc_feature

<222> (25)..(41) <223> gene-specific region <400> 93
w@omgeerget gggaat agct agcgytccca ggtgccagat gP@I/DK2004/000633

17<210> 94 <211> 40 <212> DNA <213> Aritficial <220>

- 25)..(40) <223> ,
xprs S loh et A YRR LISl bl gt sesten fensedhusige Fugene 6
(RochgLMighiltih, G&%ﬁ&?%&rcﬁgfiﬁ%ﬁg ﬁla%ﬁfaiééu} 7S ﬁ’i&é@éﬁi w%he above

<213> Aritficial "<220> <221> m sc_teature
mentionp(d plasnyyls conpgningdheansibedy thmdingionas suNEDGHS conferring transient

e A R IR RS DO 5S Goaeficiet o anSaioms The sclected
cell KRR Iverehaned EHIOIFR-RA%RZ6 4/ D581 (B8HGR -I?l/Em461/g LP382, and

. erspecific regi on <400> 96 ggcggccgct gggaa
malfﬂ%ﬁ@aﬂ?ﬁ%&?’%ﬁ%@%ﬂw& :sgppigmelﬁengchmM T4glutdiiae; IOMAFCS and 900

it il Cd <220> 1> m sc_feature <222>
“g/m?zéé. 9“?%% EL%%G%%’%‘%%% cgct gggaat agct agcgat ct ct
[0028g T becdldgys carelRarv@tQPudR Rsaldrd Washed 3270 ?g)ﬁité(%g{gmedia.

i tficCi <220> <221> misc feature <222> ( . .
App@%élggﬂtgéégﬁf f Peediep il pial Ebidopurg@atige ggtlz% @hlglgeo Sgllnll; kit
. 42 <210> .<
o0 Lk 23 ) R PR BloniGeipar etigyion. The finl
tetions werctdetermimedthyt@Daam3dsurdtd@ins 100 <211> 48
<212> DNA <213> Artificial

b. Single-step Multiplex Overlap-extension RT-PCR
[00288] Multiplex overlap-extension RT-PCR using 50 pg, 5 pg, or 0.5 pg total RNA as
template was essentially performed as described in Example 3 utilizing a multiplex overlap-

extension primer mix comprising the primers shown in Table 6 and the cycling conditions

specified below.
Reverse transcription: 30 min - 55°C
Polymerase activation: 15 min 95°C  inactivating reverse transcriptase

and activating Taq polymerase.

PCR reaction:
Denature 30 sec 95°C
Anneal | 30 sec 50°C 35 cycles
Extend 5 min 72°C

Final extension 10 min 72°C
Table 6

I;r:rﬁ:r Conc. SEI:\IQOID primer sequence in 5° to 3’ direction
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<220> <223> Vector sequence <400> 100 atgaaatatc
ttctaccaac agcggcagct ggattattgg cggccgcc 48 <210> 101

W 20504 <212> DNA <213> Artifici al

<220> <22BCT/WEC§0841000633

sequence <400> 101 atgaaatatt tgctaccaac agcggcagct

e tattgt +gc+ag g 48 -<210> 102 <211> 43 <212> DNA
PriS bscahe) 1 PCPAP <400> 102 t g b 0Rh 99809 0esgon
namg ek e agrtg—c ggtgc—art 43 <210> 103 <211>
2P NG P | agCcltactatmptazpom e s PAGRIGEACGEEGAAGIRT
cgcpsaggt ¢ caget gg&gb&aﬁasﬁgé %Q&SA%MCﬁGﬁégéT
DNA <213>(Aritficjial <400> 1 gttgttcta gatgaaggcg
cgckcagrt ¢ actttg ﬁataagtr%agg%g@ccmm@mm@;m
DNA <4818 | Ari4fi Cli abetsidQ 4&% g@@ G
Vegcesagat ¢ caget ggt a%hq (% i) 1% 106 <211> 24 g%é
DNA Qge%%B Aritfi cligfFrdagyigatigecacereCH QTG ARETAG46EAGT
cgclccaggt ¢ cagct a C@G&at@&iﬁgﬂ@agg%lg&ck%Tﬁ%l&%?cﬁcﬁééﬁﬁT
DNA <213>|Aritfidial <400> 1 ttcta gat gaag
cgclccagst ¢ cagct g %Eﬁatﬁiﬁ%“g&@gg%fwsmmiﬁﬂ@ E@G;QQAST
DNA <213>| Arig fi Qiagbetsid@iz gtkﬁ&ﬁ:;?éﬁ%@ GTC
CgCCnarﬂf ; Caﬁct ﬂ%ﬁcf‘ aot aé&gc%t)%;; 1OL<21 ggg T
Cong DOPELY A T r i i QQE@GGﬁ@QfCtT@"ﬁﬁﬁQG:t a_gat gaaggcg
cgcoccaggt a Ca9CT 038Gt dhiotitooctanct T@’l’G@ﬁ;’dAé’T’CAGCCA
<212> DNA| <213> Aﬁ%t ficlia g %go é ?8 aacaacac
gt dat aggct affcgs @afcéaaﬁc&@m@@&gé@g@@ﬁﬁTCﬂ@TmﬂﬁaAGC
67 cgectaatcaatagtataggetagccCAGTCTGTCGTGACGCAGC
68 cgectaatcaatagtataggctagecCARTCTGCCCTGACTCAGCCT
100 1M 69 cgcctaatcaatagtataggetagccTCCTATGWGCTGACTCAGCCA
n
Va f oach 70 cgcctaatcaatagtataggetagcc TCTTCTGAGCTGACTCAGGAC
Of eac
71 cgcctaatcaatagtataggctagccCACGTTATACTGACTCAACCG
72 cgcctaatcaatagtataggetagccCAGGCTGTGCTGACTCAGC
73 cgectaatcaatagtataggctagccAATTTTATGCTGACTCAGCCCCA
74 cgectaatcaatagtataggetagccCAGRCTGTGGTGACYCAGGA
75 cgectaatcaatagtataggetagccCWGCCTGTGCTGACTCAGC
76 geegettattaTGAACATTCTGTAGGGGCCA
Cucrz | 100 nM
77 goegettattaAGAGCATTCTGCAGGGGCCA

Y=C/T, W=A/T, $=G/C, R=A/G. Capitalized sequences correspond to the gene-specific region.

¢. Semi-nested PCR

[00289] One microliter of the multiplex overlap-extension RT-PCR reaction product was

subjected to semi-nested PCR (Biotaq kit, Bioline, UK cat. No BIO-21040), essentially as

proposed by the manufacturer. The total volumes of the reactions were 20 pl. The primers

used are shown in table 7.

Table 7
l;r;illzr Conc. SF}\IQO]D primer sequence in 5° to 3° direction
200 1M 61 £2aggcgctcGAGACGGTGACCAGGGTGCC
I
Ju f each 62 £8aggcgctcGAGACGGTGACCATTGTCCC
of eac
63 ggaggcgctcGAGACGGTGACCAGGGTTCC
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<211> 45 <212> DNA <213> Aritficial <400> 111
aacaacacta gtgataggct agccgatgtt gtga.tga.ct.c agtct 45
W2008042012 <211> 45 <212> DNA <213> Aritfici al PREDE2004/000633

112 aacaacacta gtgataggct agccgaaatt gtgwt gacrc agtct

210>-113 <211> 45 <212> DNA <213> Aritficial <400>

419 [ == = >

Pyifoer 1 eactSdE% at aggct ag tLoat gacss ct
| DANC gWM Agggﬂ 2> M@Séﬂ&g&,&\??t LCI&\Iac éﬁOO

114 dacaacadt a%h tgaﬂ%@%&“@@&:@%@@@@%@&f&é@@& agt 43

<2103 115 <2TT>845] siiheat; c%%g&é&ffGA)&CATT(FTG‘TAGG%%’CCACTG
15 aa¥adhgt a gt gat agga agccgaaatt gtgcfgactc a
45 <210> 116 <Z91>| 3@tz zgfggccmﬂmeemiﬁrcwemmma?cm

ﬁf'\

1¢pithiatd et LHGHRTRG R, &g tgcart—36—21<216
11?1<211>®§6 Y. L 24005 117

cccatg gcgcgcecsa tccagctgg trcagt 36 <210> 118
W“”Qhéﬁh%m@é @BSW%%@%GN\’%H tficial <400> 118

t atg gcgcgc rtcac asaggagt 36 <210> 119
3%{1 5 <212> Dl\é\&?%le» Ar?‘%r(igm al <400> 119

tAtmeatcat g gcgcgcdGsg gt gcageiy g98@ycles <210> 120
11> 36 <212> DNA <213> Aritficilal <400> 120

tE¥ERd cat g gcgcgebedyngt gcafetac/agcagt 36 <210> 121

RihdP 12> DN&5213> Arbgdd cial <400> 121
tattceé%&l;tsg)%gcgcgcc{:nag stgcagctdgc aggagt 36 <210> 122

[0029-2 T an-mBgoliters of the nested products were analyzed by 1.5% agarose gel
electrophoresis using ethidium bromide for detection (Figures 9B and 9C). The arrows
indicate overlap-extension products with the expected migration properties of approximately
1 kb.

[00292] The present experiment illustrates that the lambda multiplex overlap-extension primer
mix shown in Table 6 is applicable in single-step multiplex overlap-extension RT-PCR
independent on the template used. Further, specific overlap-extension PCR products were
produced at 0.5 pg total RNA. This sensitivity suggest that co gnate linked heavy chain
variable region and light chain variable region encoding sequences can be amplified from a

single cell.

Example 6: Generation of a Sub-library of Tetanus-specific Cognate Pairs of Antibody
Encoding Sequences
[00293] In the present example the steps outlined in the flow chart illustrated in Figure 10, are

exemplified using Tetanus Toxoid (TT) as target antigen.

a. Donors
[00294] Donors which previously have been immunized with the Tetanus vaccine are boosted
with Tetanus vaccine (Statens Serum Institut, Denmark). Six days post the Tetanus vaccine
boost a blood sample of approximately 200 ml is drawn from the donors into a tube
containing anticoagulant.
[00295] It is required that the donors generally are healthy with no silent or chronic infections.

They should not suffer from autoimmune diseases or receive any immunosuppressive
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<212> DNA <213> Aritficial <400> 122 tattcccatg

gcgcgccgar gtgcagctgg tgcagt 36 <210> 123 <211> 37
WO 20204 DINA <213> Aritficial 22<400> 123 t att cCPEL/DK2004/000633

gcgcgcccag gtacagctgc agcagtc 37 <210> 124 <211> 45
medlcatlfgn ALl ég> Arl g@g O aa ggth tgccat3 ths. Al t
gggaat 89@5@5 %m Y Heceinaight Withn the legt3 a@sths. Also, a

the tin2d d£thé 5‘ T<‘2éb8ihe POt AL A3nds kst Edtg'Jtave ﬁgcparlyls%?lo?s infegtions within

cgcgccat aat agct agccgat gt t gac
HWI%%£%$~ 26 <g%%> 45 <212> DNA <213> Aritficial <400>

126 ggcgcgccat gggaat agct agccgaaatt gtgw gacrc agtct

45 1> 45 2 <213> itficial <400>
12'7’%3" gcgeeat ged’épa{]aetr%g%lfl’ ‘3&@&’\'@5}“&3 &A@é B%M,@ acact
[002945PRYADare T fated frbm 3 biodl 2amPh¥dusias %r@hb{nfe ¢hg s-si»f%ég PoC AS,
128 C { gggaat agct agccgaaacg acac cgc a
Norw<aé’18 g]‘ég@g ?&@7% Ascazrding $0 tbﬂma@ias:mw fecoimpieatlations. (Brleﬂy, the

ctc agt
ood FUBSGOR 55 SS90 A0SR AR L ESARGR S L1 o
Vials<are genttifi@ed tfart 20t mimges ‘@a:tc&g)og ad tHeaohitd Gt §hz§sﬁtbtaﬁ@1% c%?lected
1 20 <212> DNA <213> Artificial <220

Cellsfﬁ%’o@ﬂ\?éd{l?é ontrnipe2 adD A1 aggaaacagg agat at acat
20 <210> 132 <211> 20 <212> DNA <213> Artificial <220>

<22 Enridp@iént of BaepGCEe <400> 132
[00297] The B-cell lineage (CD19+ cells) of the PBMC’s is enriched by magnetic bead cell
sorting using the following procedure.
[00298] The isolated PBMC are stained with anti-CD19-FITC (Becton Dickenson, NJ, USA,
cat. No 345776). All steps are performed at 4°C in the dark. Staining is performed with 10 pl
anti-CD19-FITC pr. 1x10° cells in a volume of 100 ul per 1x10° cells using M-buffer (PBS,
pH 7.2, 0.5% BSA, 2 mM EDTA). This will stain the B-cell lineage of the PBMCs. Cells are
incubated for 20 min followed by two washing steps with M-buffer. The anti-CD19-FITC
stained cells are magnetically labeled with anti-FITC conjugated microbeads, using 10 pl of
anti-FITC magnetic beads (Miltenyi Biotec, Gladbach, Germany, cat. No 130-042-401) per
1x10° cells in a volume of 100 1l M-buffer per 1x10° cells. Incubation is performed for 15
min followed by a single washing step with M-buffer. The cells are resuspended in degassed
M-buffer.
[00299] A MACS LS column (Miltenyi Biotec, Gladbach, Germany, cat. No 130-042-401) is
pretreated with degassed M-buffer according to the manufactures prescriptions. The
suspension of cells stained with anti-CD19-FITC and labeled with anti-FITC-magnetic beads
are applied to the column and allowed to run through. Stained and labeled cells (CD19+) will
be retained in the magnetic field surrounding the column while unstained cells (CD19-) will
pass through the column. The column is washed with degassed M-buffer. The magnetic field

is removed and the CD19+ cells are collected.

d. Sorting of plasma cells
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tcgccaagga gacagtcata 20 <210> 133 <211> 369 <212> DNA
<213> Honop Sapi ens <400> 133 gggcgcgccc aggt gcagct

w@i0go#arL£t ggacct gaag t gaagaagcc tggggcct ca 6BCT/DK2004/000633
gt gagggt ct cctgcaaggc ctctggttac tcctttaaga actatggtat

ccact tg. 120 cgacaggccc ctggacaggg gcttgagtgg
(0030 3&5 8&‘8@%% HpcAGacdumn iyeayaéfug suspewsted in FACS buffer

CBS I 2SRRI LS SRR RIS NCAC BugeasaRED .
FITC ggestat PiokeiidohCNGIUSA, NS 3pgaks Lot mﬁ*oaeélﬁs,%g-cm 8-PE (Becton
tt accg}gt cc tttgactgct ggggcca%gg caccctggtc”3

Dickgagap B (gS46ent e 6554®) (KRAI1t0° 3¥18s) wAd ati 0N 5<P&BP (Heson
. .Sapi e 0> 134 cgcgecc aggt gcagcet acagcagt ct
Dickgie T 18R, Gy Na 2d oy P 81153 oreoarided dgeleadion is performed at
4°C £ DO S {6 5 at _gaact.qqot
1520800kl G051 69010, OB RS ASCS e
t Theyedlyteagysarted thagtuoascdi®e aativattaiodelcorirpo@at @ising the following

atin%aa ggccga ttcaccatct ccagagacaa cgccaagaac 240
STt t gcaaat gaa cagcct gaga gccgaggaca cggcet gt gt a

tt aCt Ot B6GvaRO R ATAGRCS AL QoA GHE
gcgggtgctt ttgatatctg gggecaaggg %g%reg%ggﬁg‘g}q’ggtesmdmomcym

ccgt ct cjcrgmeqiagna llagers20d pla3hi celbdand tBihoid21EAS cetizmnd cells
Sapi ens > .1 gcgcgcec, aggt.gcagct t gcaat ¢t

ggacct g‘gg@ Q/? laa}gég 5@ g gcﬂg'tﬁ g&é’c?@tng%' %Oa%f f‘g%&gﬁ‘g zﬁ’? 8¥amﬂcocytes-
cc2.gcaaQelts thhieirg PASDIsTivE Bhdb £t AGhABEH $8 RATITRCRIDISM).

120 ggagcaggggc. ttgagt ggat gggat ggatc agcgct gacg
at ggt gg@%iél caly gely a1me on GR38 sinse thegRfd&lsdgye been enriched on

ct ccat t ac 40
ganct gans Gf EOREAIB0 P 2ERARENG. L IVR Aty coc
agat t t teomtanB@éntagt gggactt accggtcctt tgactactgg

ca cccl.ggt cac tctcg 357 <210> 136 <211> 396
SHhos RATL B esi. AllivEpoteies espreseC Bsddeueien plasma cells
aggt gcagsiin &gﬁﬁ&aﬂéi‘f fcr%%gf’egﬁ&g coHPLES ?c?%aggéxg%%%ﬁ&ty%ec

60 ctcagactct cctgtgtagt ctctggattc acc
cct at gghifferegtiativmygages. TiRGefogacdisyet popalgtiomad@ls corresponding

gct ggaqt ct atttc tatcatctga tgggagcgat 180
gaat t cggg’gaswg’%@f garype %}’3%16@‘&8’53 g"i"&%&@c@ﬁé? - ccagggacaa
[00301 1 EAGS §a@s A9 aRCdotlebted hesih SR 381 GAR1S 3 QS?%HS of 96 well

cct gat gaca cgg%gt cta ttactgtgcg 300 agggatc
plategppsdaiping Jul P fer supplpmentasiowitic 5 U BNasgipbibitot (RjNasi, tPromega,

: CLGGC ctggtcacc gtctc 96 <210>
Madiz U987 Y303 TR By BEL AT S Salf Enk Bo Boauolht br rT-
PCR ggtiegelirmay pgutetngatdigeBdpaRTRCRIACCt gagy t gaagaagcec

t ggggcctca 60 gt gaaggtgt cctgcaaggc ttctggctac
acgtttaaca t at ggaat cgcctgggtg 120 cgacaggtcc
cteg&gt!%gf pateR e of M@j&)qlea‘g’webleg%w Bycating
18}qaeR@act at g cagagaaggt ccagggcaga gtcaccatga
ccacagacac cgccacgagc 240 acagcctgca tggagctgac

[00303 ddworytiplex LyedrpegrtemsiagREAGIR teahidlogt igtagpliedd0ahe single cells,
agact aca gt agifccgt ccactttgag .tact CC .a cacctg,
there QAR PG gk oL empesibed it Setans d i oS ithbain variable

regiorr 2dBkgHteABin $AALIIB SeiAP O 0d RS sIQRHEGICCC agat cacctt
gaaggagt ct ggtcctacgc tggtgaaacc cacacagacc 60

;t c?; ?8’5‘3 Bt b IR MuleiflbL OIGHhD extenSbh REFCR' 2°1 99201
[00303] gF e Qiagen One-Step RT-PCR kit (Qiagen cat. No 210212, Hilden, Germany) is used

for the multiplex overlap-extension RT-PCR essentially according to the manufacturer’s

recommendation. Frozen 96-well plates containing a single cell per well are removed from
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t ggat ccgt c agcccccagg aaaggccctg gagtggctgg caegcattta
ttgggatgat 180 gat gageget acaacccgtc tctgaagagc
W@®sHexItLa t caccaagga cgcctccaaa 240 aaccaggtBQGI/DK2004/000633
tccttaaaat gaccaacatg gaccctgtgg acacagccac atattactgt
00 gcccggacca tgggcgtcgt tcttccattt gactactggg
the fgf‘éﬁéafg@& nthg y@ﬁ%%ré eg6d igptaysys 35 @l RI1PCR 1@@tian pixsture is

> Sapl ens <400> 139 gggcgcgcca
addeggéltng%%%? ggicgéé%%eﬁg W5 gee 1 oot cangee goggoggt oc

[003@) Tee BIGRCR atactioh gligtuagiontdind, @Utdtsl whaaé 6820 @l, the following
at acaccat gaactgggtc 120 cgccaggctc cagggaaggg

t'ggagt gg ctctcgtcca ttagtagtac tagttcttac 180

5 at at act @g(q)@g@?@gél{qgﬁg?gcega ttcaccatct ccagagacaa
cgccaagaat 240 tctctgtttc t'gcagat gaa cagect gaga

gccgacgedaPtggetfotat tencentrationt afelg0 300 oAgdchgcaat a

ctcatga .Ct ca aaccctgg tcaccgtctc g 351 |
<2105 1 1oy 89a e i 7 o hesapangs as indicated
26<400>ipl4Me@ggcygcgecc aggt gcaget ggt gcagt ct

ggggct gagg t gaagaagct tgggacgtca 60 gt gagggt ct

cct gcaafadi!Qretsigpaly §P CR epyniet mix, god gggt gcg acaggeccct

0 ({ggoncatp S bR D SRR Bl B G. No 215

[00305PTHEtdmEBithegTakamalileoeaNasakteadbA batRt thi&hown in table 8.
gatttgagca acctggcatc tgaggacacg gccgigtatt actgtgcgag

aE%‘@% ccga 300 ggcacgtcga ctatagcagc tcgttttaat

EFRLJrtrct TE§E3g%§HJCct g ggygctaggge 360 accectggtca
Goad dt Egna78 O prifier se@fdnse B toP MrectbhlA <213> Hono

PP

Sapigns <40p> ;41 t =t tct
ggggdaggcg tg g4tjlc C aé%%% F’%’ES%*@&???W%%%E@W&A“
ig B gtigt agt c: g gattattzgegvetchtpagdd GERCHATI BGGTRA@AGTJJL C
Latcdrct ga | oggaadcnt tap-BaitatIdACEiAGPacT
g¥mggottd | t dcc(ttdtsgeacrggassaA CATECHHERGPECAG
Cractlot6eh 500 acdearegty Sonecesan MG R RppAL '@
ggaggccct ¢ |t t #baagiupsticeqripetcCAGBIGPT BT AGGAGT
nE bR e
aggtgcaget 99t@9§£)ﬁmg@§g§?@9®@@W?§§@W ca
o ot STy G aG EEae T C gt ggat
gggagg tg ?t C |at ddcc agc&tatggbg:ggtatmagnagaﬂgmmg(CAGmACCCAGTCT
cagaagttcc jagggcagagt . cacqattac
sgigfacat métgat @%@f&g& £ t@i&@%ﬁf‘%ﬁﬁ%ﬁéﬁéﬁﬁm%'f
g¥ca actsgt g¢ gemtgrogracratag s g3 ANTECUGWIGHACRCAGTCT
ct at aq)cf‘»@%ﬁ tcgttttaat cgetatttct t éfg@céﬁé%&?‘gééggg%c
360 acccetggtca ccgfetey %’?%ca%tﬁ%.c © ACT
<212> DNA <2138 geeafgapgeetraatagbidocGABA QGYCACTOACGCAGT
aggt gcagct |gcaggagt ct tcctacge tggt
60 ctcacqgct|g a%g ctg Eté E)%%?gcgfc@ %&%falgf%g%‘g‘ggf @Eﬁégggg%gi&%CT

cract g0V |ca&dgt Jggtitalg@edecggRTTAATACITTCCCOIGITGAA

—ARAGHCE ctg-'gagtagettg—ecactcatttc ttgggatggt 180
W_A/S’g %?é Ravp: g??’cj@ig%dég‘lugmfsc“toﬁ SR (e P E®i®cact aagga

cgcctccaga 240 gagcaggtgg tggtccctac aat gaccaac

15 [0030@tgeding confitgyacaasafpdlosagat at t at 300 t gt gcacgt a

PR i, 14 0 00 e

Polymerase activation: 15 min 95°C inactivates reverse transcriptase

reag

and activates Taq polymerase.
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<213> Honop Sapi ens <400> 144 gggcgcgcca aggt gcagct

ggt ggagt ct ggagct gagg tgaagaagcc tggggccaca 60
wWQ@L@®agepIrL£t cct gt aagge ttctggttac aggtttaacg aPCEHDKW041000633

cagctgggtg 120 cgacaggccc ctggacaagg gcttgagtgg

a tcaacggtaa caatgctgac 180 acattctatg
[00308531%%8%1 ODccagggcaga gt caccatga gcacagacac at ccacgagc

2fnagROCCt aca t gggggt g9ag gageht gaga tcggacgaca
Cgmp gittta tttctgtgcg 300 cgagat cgag gacgtattac
talt ggc gaagtt 80s¢c t aaggget@g lat ggicyelgac 360

t ggcc agggcaccct ggtca c [teg 393 <210> 145
<§%£fgg372 <212> 213> H%?r%S pi ens <400> 145

gBBebegestorr99t 9Cagelin 90t gCagéEt gggggaggee tggtcaagee
gggggggt cc 60 ctgagactct cctgtgcagec ctctggattc

tect tt agha xalfhafAdlplERALLAJIE © 120 cgocagact c
caggaaaggg actggagtggd gitegcatcta ttagttttgg aagtcattac

[00308B natracwbteaoﬁthcaryduplea@Ne@aﬁ@ggmgﬁRTlR(H{:fbaﬂ@dn product, from
cach S DR BadRier B ST e St IblaathnBi Joac kg0 No BIO-21040),

@Rk 38 8 Gl
e e P50 SRR A 9B or
reactiomis S0 pliconiring ifimel Gapéerasion 40 0% Blethy bellag2QreRl INTP’s (of

coch ST PGk S0P i BRTRRERT i b Pries Vagean Tohies.

[00308) @a¢lapCadhndBidn &8agFsllold? cgccagact ¢ caggaaaggg
act ggagt gg gtcgcatcca ttagttttgg aagtcattac 180

adPenateeacg cagact Tdgpc gaagghT ttcaccatct ccagagacaa

C gaat 240 gcggtttatc t cct gaga

g‘fqlglg%ggaca cggct gt et ttact%%ggg g()%cg tgcaggg

déggahct cg tacct at.5aiint acat ggracg |t ct ggggcaa aggcaccctg

ﬁo gtcaccgtct g 372 <210> 147 <211> 390 <212> DNA
RSN Sapi endMiMO0> 1472°§ggcgegece agat geaget

ggicqat ct ggggct gagg t gaagaagee tgggtcctcg 60

gt gaaggt ct cctgccagtc ttctggaggc ccccccaaaa gttatactct

Primeg ag gt gSE2D ¢ggcaggccc ctggaca agt.gg .
nameatq%g%qda NOat { ct aat ctttg%rggegéequ’% g&gét jfegtion

c¢cagaagiit étagg gg@g@cmmm@mgcgﬁmcgt ccaccaac

o RIRl S Beoc] PRty B00 CRARLAREAALELIELET o

cacefzheht f a g8t C ;gmg@c&%@,&m@m@tthmc%o

300 22100 otk <p T ARG EoRGEE 06 ggcgegeea

Cre a%gm)g eROCt gOt gCagkediccidagdzadR et TIAARIALae REAITAH LAGCTCTT

daaaatct—cet ﬂf#ﬂ(‘ ttctqqgatac rm(‘tttaCCG

rpd

{PIRlEe seatentsy GGty e see yeilicigEey c cegggaaagg

cctggagtgg ctgggtatca tctatcctgg tgactctgat 180
[00310) CRegRicAsl Rerd bE £ Uhizel ketCFa 9 a

0}t ccgtcagc 240 accac C? acc ﬁ?gggg%g%gg%& egS /Cg%g&gag%ﬁ
electr@g@r@@@g@gg gtbghl@‘gtbt(tl‘gld@tf@t‘ﬁ@t@l@@ﬁl(ﬁﬂﬁl Qdagacatift thgt the multiplex

Tt act taatt tggggggcta cat ggacgtc
°Ver1§’g%’&?‘gsg‘§ggaafgfgﬁé%§%88ﬁ‘g‘g? ccgtctcg 390 <210> 149

[00311f Ekpect3d iz dflhe fiapiherid 1 KOARIWRHEI updPiz 1 s of the
g cgcgcca aagtgtaget ggtgcagtct gggggaggec tggdtcaagec
Vaﬂa‘%g ‘cc 60 ctgagactct cctgtgtagt ctctggattc
eLE1CARLE gatacat cat gaactgggtc 120 cgccagactc
cagggaagg gctggagtgg ctctcgtcca ttagtagtac cagttcttac
8@ :at@0dqt acg cagact cagc gaagggccga ttcaccatct

c acaa G agaat 240 tctctgtttc tgcagatgaa
gjad% %Sﬁtﬁnﬂg%g‘ﬁ%%a d8é¥Prtcta ttactgtgcg 300
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agtggcaata ctcatgacta ttggggccag ggcaccctgg tcaccgtctc
g 351 <210> 150 <211> 378 <212> DNA <213> Honb Sapi ens

W 4d8/842030 gggcgcgceccc agat gcagct ggtgcagtct goROUDE2@E/000633
t gaagaagcc tgggacctca 60 gtgagggtct cctgcaagac

tatgttttca gctgggt gcg acaggcccct 120
[0"3‘3[; Z%%%%‘%g@ltas Lo @@ﬁ}e OB RE YR e donvelhBlstes rigiopting iom the
samed@nir 2t ¢ eambBRd G:g siagllitis. g ;
gt e T P U8 Hm 8T RS fed with Xhol and

g
Notlaﬁg? gigesded oyghgrateasign fegyiegtsate paifiaiiyogapraiects aggose gol
agot tagcagc tcqttttaat gtafttct

oo S LS e 0
purifieihGinglbQiae Tlkit &Zﬁg&?&a@.?ﬁ%ﬁ?—ﬂﬁﬁetﬁ%%& f1s ncft%ggssary to

18l ggcg)cpcca aggt gcagct ggt ggagt ct ‘ggggct gagg
poo glbeacé% tﬁ Qirs @b@tso%%g@gf ig pg&gg@d: tln et gza@ggrindividual reaction

il 6 SlbPLRAAS 86 SAUER 8L t. cacct t 0 .

s gccaggece ot ggg?glag 9 3a%ec Zagt g‘gf’ %éi uge a&g‘gg%ﬁgn%ém& {rdp the

vectagidesagibed balo®80 agagact acg cacagaagtt tcagggcaga
gt cacagt ca ccgcggacga atccacgagg 240 30acagt gt aca

t ct cct gaga.tctgacgaca cggccgtgta ttactgtgca

38%62’538&3&%381‘ gﬂ?‘é&éﬁé‘%ct ctactac gctctgaacg
[00313]CA (iGEG9 02 A 9EAGa A EbndRBbdyCid &

D115 375 <3155 DR TR m}frlo%sfgiﬁg{ehﬁg’é%%g&@"&glgeswd

overlgprgrigetier fagmenigdnig & f@?YWGSI &B0¢ gBigat t G?Hg by liganen a5 esli
ct cctgcaggac a aggc
(O R m 8 O P lon P R Ry Bk R d5 g amd the
transiOtgezts aggglagidt @i Ilagk Sa a3 CopaARICGHhi Slih A LAGPDNA is
180, agagact acg cacagaagtt ccagggcaga gtcacgatca
prep ali?fg%%‘gé:ggﬁ”eét residy ol ghoamr pletest Theplasmiggaeparainy is derived from a
ini t L gt 30 .
mm"ﬁ%‘i‘g%%?% AR08 WG FbPIng Lo 530 ety gt et
plasmacpglisoxigingllB6@tag nanrdeytto maint3ihalive?did> AbbRabekbiessiod Bibrary is

< >, .<213> Sapi <400> 3
energd by RN PG kAG 0L PO ga deermegea c ToRagbe dDen,

W. er@f. 199920 $@bfifok 8 2 tttca .
, ) gct gggt gcg  ac gg g c%%%tﬁ)@?gbig g?ggg)gtgé {:ésg#%gé) ﬁaﬁﬁ%ﬁl preparation by
digesteathg plrsmud arepactiaavithtAghaatNhel adaobaggea lik#on. The library

sener SHAAAES b SHBRG TR HRug 10 B el Tedi Riaabimed by cloctroporation
with the egtilging Fab 28 b5 GGORE aB/HHIGRE GIRFRRANBIGE g%iécggcgon 2XYT agar

ct at}z)gca c tcgttttaat cgatatttct ttgactcc ecaggo
contaiggg lagbenicilline Theyindirdduad d Qnord 5et keptlsepa@it2dusing ke

descri i s <40Q> 154 cgc t geaget

escnggf%rg%g%tflgr? 'ﬁg]ggré ggcggggm?&cg 34%%%%3 gg%;%gglv@(gg()%g -57.They can,

howewsr gaganttihedattagy gapgwheteahBgidibhChd &kirbd.agt a at aat aacat
gaattgggtc 120 cgccagaccc caggaaaggg actggagtgg

gt cgcat cca ttttgg aagtcattac 180 3latatcctacg
c8 ‘Erfﬁ'ﬂﬂg“gﬁ‘g‘lﬁccga ttcaccatct ccagagacaa cgccaggaat

16, e 1a. Of cgaggaca .
[00314]5 e c?g?ct éig?{l%"éezs g{éegéggéeg%gfog ggf%ghtél gxg glrgii%%lgg%} @an—speclﬁc ELISA

assays acct attat tacat ggacg tctggggcaa agggacaatg 360
gtcaccgtct g 372 <210> 155 <211> 390 <212> DNA <213>

Honmo Seqli MesterdRldte Gafergtion 968 Fap Bxgrbasaoet
t.gc ct cagagg._t gaagaagee e agtet 60
[00315]gﬁ1dg/13@at1 selegcgc? golor%eg gf thg T ce?ls, eaclg %gr%ogring a cognate Fab
expression vector from the library generated in step (f) are picked into single wells of 96 well

plates containing 2 x YT/100 pg/mL Amp/1 % glucose. The colonies are grown overnight at
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ct gaaaat ct cctgtcaggc ttctggatac ggctttaccg tctactggat
cggctgggtg 120 cgccagccgc cegggaaagg cctggagtgg
wer@gnizarea tctatcctgg tgactctgat 180 accagat aREI/DK2004/000633
atccgtcctt ccaaggccag gtcaccatct cagccgacaa gtccgtcagc
240 accacctacc tgcagtggag cagectgaag gcctcggaca
37 Cg&’&g(gﬁ? ¢ shakinge Thesg dpis0me wmierced iotaggnaster platesc yhich are stored at

-50°£ b bRGbn ABLL BB T e h R ER TS0 MRIAEL 156 <011
[00318Y Befozd thie rhiNfer plakesarEiQioRedSRIRY BRSustd 30 ind At 0GIGEC G Snore 384

gggtgeagep ggt ggagt ct ggggct gaag t gaagaagee tgggtcctca
well pintes qoatainjng XC‘éTg@Qagt'mLtﬁﬁnp 8426 gtucoad gditg & 66 pin replicator. The
ct o ccet 120 caaggac tagagt ggat

pbk%@g%%g%g@gdgﬁgggggégf3t %ég%gggc agagt acgea 180

003190 BRI &Siop gathy SR6 acacat a

[ agt ct ac%)tzf\t gl. gg%g{gdglgct g%%ca cc ‘éilc:%ch Fé’ggd‘a%@égia VgL Amp/

0.2 ngd@fil 63, abtairting g fighld@T C@ncanetign oB0Q HRE IR PRAS are sealed and
ctata cggc tgattttaat cgatacttct ttgacacctg gggecaggge

shakeipveag YgOce: Teggtodlowinestrg, the Fob comminim sipegmBnis2t@analyzed

for TONMipEr-Bihd eéﬁ&!{tg%gﬁ%? 157 gggcgegeec aggt geaget
acagcagt cg dggggaggtg’ tggtccagcc tgggaggtcc 60

32ct gagact tgt qct.gc ctctggattc gccttcagag
act at gcggt Eg&% ¥Sc39120 cgccaggccc caggcaaggg

[00318cTlygabtalied bl giahlyt foul GBHRNEN BRISAYRERLRRYC, 18 Qkilde, Denmark,

atattttacg cagactccat gaagggccgc ttcaccatct ccagagagaa

cat. Ng 2eHAghaie c2aGd avemigt at 4°Q withy tetarya doxwad) CET)grantigen, diluted to a
T R T —
the w9 a6 61 ﬁﬁngtbCygidéi?lg g%ér\g?Pﬁsﬁ% (%% %ﬁ&%ﬁ@ééﬁ@ in PBS,

PNA <213> Honp Sapi ens <400 gggcgcgcca aag
0.05 YT weeng? Ot Thgyyglls gagrpsheb ey witht 5 A(EBS20.68 % Tween 20).

t tct.cctgcaagag ttct c tatgttttca .dttgggtgc
ooy B OhrliThe BN s AR B pui g edibedi it Nikms 1,
and taihsRaedacthe BIJSAA0EHGN ABFINRS UicabHRfh i€ POABHIILCHr 1 h at RT. The

agggcagagt .ctcgattacc gcggacacat ccacgaacac attttacatg

wells sag wgshedrifimeswih PR§abavert vyt dymeadigh BT (Sigany St. Louis, MO,

. 30 ac C ..
USA e RS R BRI AR RBER B RO oo
perforned foygticat R dltetvedlsif8washtd tikh& witd PBS3F 8 MB s @ EnTec,
C < 13>a]5bn0 ga I ens <400> 159 g,ggcgc cct. alggt.gcagct
PSR TRl g 62201 gy PRte SOd g jorhatigo s performed for 5
- t t t t
15 Rl AGAThE tealGdmhtAIC asg%égttgi agigg%gaglaeggm &ﬁ@gé §5 ?éfg #5588 he

gagctgggtc 120 cgcca g gc
extengit afdhe actipristaaarad abd 5 0gan tigat BHISA 8Adgo0asiaseadiscent,

act acggct t gaaa ggcagattca ccatctcaag agatgattca
L””%iﬁ?%i&ﬁ%@&@@@ ‘gt at ct gca aat gaacagc ct gaagaccg
[003209 CIRGAGAHE bEAEG R1dRS cRARRpbisi ag

gggccaggge accct gtcacccgpcté@fgﬁgfgg%%%q%%%ﬁgg¥T§5@98

subsegpemly rejgvedfrgm thp prigidabmaster plated Plasénid DO dcgreparedifrom the

: Py cagt ct ctgagg t aagcc .t cgtca
ol B P P s e g B TR St ey ot o
antig@ebigdiap gtgheaicaggcccct 120 ggacaagggc ct gagt ggat

[mnzagggg gatc atcaccaact ttgggacaac aaactacgca 180

nes may adgcegaatyzedbyan s ighfchgiadiadsh assat gaerdecto get a
cetggcat ¢t acac .
T i -
cloneg Fattheic aurh drcgialystsaabvidesinfirkiaén bt Mph 664 hdAIRAOGGAG

repres%g%tigrcl:?r?tth%%io%%s.cc;gt cteg 378 <210> 161 <211> 393
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<212> DNA <213> Honp Sapi ens <400> 161 gggcgcgccc

aggt gcagct ggt ggagtct ggggct gaga t gaagaagcc tgggtcctcg
W®Q00g0¢pIaggt ct cct gccaggc ctctggaggc acctt cagCRCT/DK2004/000633

actatggcat caattgggtg 120 cgacacgccc ctggacaagg

cttgagt gg at gggaggaa tcgtccctat ctatggtcca 180
gcéa&@%‘:‘fgﬁ Aé’é&’&gag%ﬂ)@‘e%wg‘g@ﬁag’a gt cacgat t ? ct gcggacac
- e, C
[0032t9¥: %gtﬁglggga%g{ééeg%? g?gﬁe?st?%}: é%@ggéﬁgﬁgu@%g %?t%lg)?%g the cognate
variaplractipng front the bhetggy Fabekpridei tect@gaes: 86 trangtédiodoA8mmalian
360 qgtct ca.tagggaccac .ggtcaccgtc teg 393 <210> 162 )
eXPf%Sénge t?g g&g?e?ﬂl cansiant dpains S9p) @%?sofgh@mnqrsznmunoglobuhn

isotypeid) Su6198 GhnFYAL9CREET b@@ﬂ)‘ﬁﬁ% €989 9RAd %?ﬁ} {n&%t. BERUFT is
gggggggt cc 60 ctgagactct cctgtgcagc” ctctggattc
descngeyghqvagxmr@maham trgwéart gggt ¢ 120 cgccagactc

e e S R
individaligdataed sapeaderihs B4A0c188&%HE f)@&l@d.t’lgﬁ?gggagg%ﬁc promoter and

cagect gaga gtcgaggaca eggctgtcta ttactgc
leadeg ganigmangpssrbigdaexchangadarith ameamalas aroyecgaidlegdy gesatte

e 5 L B B 18T s

factoa gl grayehogg{RERghdho GRG0 oA R ﬁxﬁﬁ?ﬁ? qggﬂnlggm@ﬁaaa
sequgiee Oy S Qs gae e Jb PRpreBRer aher oV dedmd Nel followed by
inserf68 889 8@ mAhLA g‘?&ﬁ@@f arld 19983 E%@gﬁ%‘@gg E&%gcé.fen% ﬁ g%cboga]g accol i

cagaagttcc agggcagagt cacgattac gacaa

(TORA@) st teemafogmed by gt tromagiien with t}@aeg.ﬂ%ng pegwIaasghanged Fab
ccgtat att t gt gcgag agccccec cacgt cga,

exprdoig e end s e Ao e o oBCaa et Prdgieckggye/m!
carbeR@lliACRIRSE DR AGS Bkcpafcdl iR c51onies dirbdiyat iz %Z?@é%&?ﬁ}e

DNA <213> Hono Sapi éns <400> 164 gggcgcgccg aagtgcagc |
plasngidrirpatption indryiet dege a 1y sy gumbergggbbniasgpes Gonor, corresponding

c aagac tgaaggaggc acct ca.cctatgttat |

o sof R0 o G S0 HEIORRTE S  EPRRR R A b
divergitygggaggga tcgtccccat ctttaacaca 180 ccaaactacg

ctcagaaatt ccagggcaga gtcacaatta ccgcggacag atccacgagc
[0032‘94‘%309 élgecqqg@atetvgga & regiensfaere thegrrgmoter eyelgggedFab expression

e ORI S AP ST SR8, e
fragnygint Bdugtted by lig@@orcid@ nibfitmalidh krpREforcddtor rBWifRih3 cognate

. nmo Sapi ens <400> 165 gggcgcgcce aggtcacctt
antibody SPISHeR 1‘3&1‘8‘0 l}fc\ifft"(rg‘ﬁﬁdgléﬁﬁ%tl%lb’ctgé s¥ae as mFigure 9A, except

that IEL $RERCLS8 55 PEREAD kh Lk AphT ‘ﬁgﬁtt &aﬁlc&%&igg %@%1&%1@&:0 1993 mmalian
caat gt gggc 120 tggatccgtc agcccccagg aaaggcctctg

expregion geptertuged abaveds based onglyggitegpecifis aﬂl?m mg@g agzittrggg% R

t t tG C cac;
Com8 BT LRt £4° Thoh & MR ALRGTE e fiR, Bllgmsfrmed oy
electrop@atac el tka@alldh 8dgnmelarkBbas @:ﬁﬁ&@i&qwr%g%%g ghegttr%ntsgoggmants

teaeggcttt gactactggg gccagggcac cctggtca gt «
are sehgiedImIXbagas Gortaming BH0R.g4RN Grbeapiol lin2 BBsmid BN ASapirgrased from

L TR
minineia hgedet 6f dlaiidst@adenFatAESpbRlinBRIPpEBHhStek2k the total number

cgccaagct ¢ cagggaaggg gctggagt gg gtcgctttta ttaattggaa
of Clopg-blﬂldg? aigingl &rwmnsﬂrfl@ttg needigfaiey divesityy dhg geseltig plasmid

prepatdtiofl 0F Heogfift8 IRRGSH 2 xpRSHER ARASy &ihbe used to transfect a mammalian

host cell , e.g. the CHO cells from Invitrogen’s Flp-In system (Invitrogen Corporation,
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tccctgtatc tgcaaat gaa cagtctgaga gccgaggaca cggccttcta
ttactgtgcg 300 agagaccccc gcactaaact ggggatgtcc

WO 2005082t at t ggggcca gggcaccctg 360 gt caccgtRCT/DK3002/000633
<210> 167 <211> 390 <212> DNA <213> Honp Sapi ens <400>

T LR e -
o BRGSO 050 UM

produgiaan off rgeamtsiBnt polyalpmbbamibatiesgt cctt ccaaggccag
gt caccat ct cagccgacaa gtccgtcagc 240 accacctacc

tggag .cagect. C aca ccgccattta ctactgtgcg
Exaﬁgea%g%‘% s&e%ﬁy ?dg@ ﬁ&%&ﬁ%’?ﬁ%é’c‘@% gttat aatt
(00325 TQ TS bxeprEin@Ghsiek Eroab P 083938 I IGRAARL O i
caccgtct c);?gp 39(I)ﬂ<210> 168 }221 > 369 <%12> %ﬁﬁmgig%sglgnsﬂy
memYRRS 4883 ens <400> 168 gggcgcgecg aggt geaget
ggt gcagt ct ggacct gaag t gaagaagee tggggectea 60
gt aaMagster Plade Generagipm ct ct ggttac tcccttaaga act at ggt at
t 120 cga ccc ¢tggacaggg.gcttgagtg
00325 B RP Bl e e A eSS ien 61 LELaCoaRlE §
cact gaacct ceggggcaga gtctccatga ccacagacac atccacaaac

24p. PYDFtMeabaddPAPAF-A@én Jagect aaga tctgacgaca
mongﬁgecat ata tttctgtgcg 300 cgagattttt atagtgggag

VD§ gnembrapesyAmpeishany Jfnpselagvedeacent {NeREN2GIDF) are coated
oA iy Ao L Ml e B
final ¢GAh@BAHHGG0MI0EEHEAUIPBS! Bde9dBid 8o sitEIYPER D anes are ?lgcked

ctgtccctca catgcgetgt ctctggtgec tccgtcageg gt ggtga
for 1dvigek Oédﬁg})@sl@d%tsgg@m&w@g ckBY)adbe gratgaastaee rinsed 3 times in

t tateta,tt ta 180, agcaccaact
PBS'g%%a@%?%{ages?%% g%ai(ﬁéb’}az Z‘fg}gjg ?cgta%g% RSyt aga cacggccaag

240 agccagttct ccctgaagtt gagctctgtg accgctgcgg

acad{jgae@onidlidatibat gt 300 gcgagagcac gt cggacgta

t agt tac gactccgcct ttgactactq gggccaggga 360
[0032%@%‘?335@%%)“@2 gi%l@% ity woll @ht%%@p%w%%rmmmes from
' > 17 cgcgcc t C .
e R B e SO0 SRR T B B0PRED. wing a0
pin repligatoe.ct ca cctgcactgt ctctggtggce tccttcagta cctactactg
ct gga 120 cggcagtccc cagagaaggg actggagtgg
[0032§?$ Jyoad gélgp{ncregl ége b@%@j@eﬁi@g@n gedtacma oaawee nylon
ot { t agacc
e e ST e b B, R R PREEE G 2 x
YT/Cadgl & ghivasecizgi plagadiheINegir aQB6CH 4999H GESARY

gggaggcatc tactttgact actggggcca gggaaccctg 360
m@%ﬁé g 372 <210> 171 <211> 378 <212> DNA <213>

#20n.400> 171 gggcgcgecca aggt gcagcet

tcct
s AEOE SN S-SRI MM ER Aty
agar

giaggdeayioniiémbggenagh de dragag) Boriiabgdageoat laced on top of
e R TR —
gar Q. HORIY.G304RGURAAPER4E i 0BRAPEARBCISER AN hacilitate PTG
induced fab exraessiongaim thet allorti¢sg ThaFab tholiggles AifBgs 1&268ch the nylon
memb%%ﬁ%éx%&él%%@ég Itngqtqglg‘age? %vhgrze "F-a}lt7ig2en<bzir%c%ir>1g %Zl?’sf;vzilll b<>3 retained on

the membrane.

e. Detection
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<400> 172 gggcgcgccg aggtgcagct ggtgcagtct ggggct gagg
t gaagaagcc tgggacgtca 60 gtgagggtct cccgcaagac

WO e@bQeagyc tatgttttca gectgggtgcg acaggcccca 1POI/DK2004/000633
ggacaagggc ctgagtggat gggagggatc atcaccaact ttgggacaac

7 agttcc.,a C at cac ttacc
e 132 33%5%%%?‘%@%%‘5%%@%@&@ e ted Vb memivanga gesavasted 2 x s
minuiescwifly PBSET (RS e0nu e n g0yt Blcl $t38%mi
With?q)p ( S e Cgﬁet?gg§ﬁ%gsg%§?{}c?g§t8& 5t 9¥%minutes
L M T B, e oraes areomshots w5 mogtatit: BAS.T, followed by

inculsaib@forl 2 YT A B s o
incu 1713 érgcg g\g%%%o.ﬁg égfg@éégrg 7 gélg’ﬁle?’ %{ﬁ, E\gégUSA, cat. No
Aozq%alta-g (0 dilvigd gt 264 BLPB. THPVDY 5GBSR 3 x5 minute

. ca cctata cacc
with ggga’ggglg%gy, ?%;%\;Igg gﬁ:gﬂcaﬁqep @g-gmg@baéqcb@g gg%ggtes vathtSuptignal
Westdehitg chaffurh i 5 C

estdtetritg BibcB9aaBa AL 0GR IARGLY 1f TRIRIGRNE, 34005)

gtcacggtca ccgcggacga at cacdagg
accorflfigdg themanefaguess dubactasghygss e gas oietloded hatihg Paasr

tctact tct
et g Lt Bl A3 1 SR Hn dticdricion of Breshommsamiesantsignal
genere@d bt-p&siRornsbhate PMOFR ' <4002, 1.7 .

p e éiﬁBrah@memm%né?ng%%néiaft]lbec’gﬁ-@eugen,

cgc aagt gcagct ggtgcagtct ggggg
[0033;? 3’3@131&8 tcl'&garmge@ tdinecalenes oyl gppeagg dots ©hgl@inidge. The original

b ct tc.120 38cgccaagctc
s A0 A S A Grleina antes gt lgergit By i
prepanegdroms gheisolated antigmaiositigt FaB ALMOE ¢ORerhlifPL &?gg'ng{ae Fab expression

1 a aa.cqgccaagaac 240 tccctgtatc tgcaaa
sub h@%%?%ﬁggﬁlﬁtl%%b@ﬁ gelomeygecttcta ttget gt gcg 300

agagaccccc gcactaaact ggggatgtcc tattttgact attggggcca
989CaaeRtion Idw S AR AL Bindi <210> 73 <211> 372
[oosssﬁé‘éb DNA <213> Hono %éaplﬁ ‘e“%é@% = '1“?%%& Jegugtsing Clones

oot £ aié‘é?@@@e@gﬂ@@fgmvedqgg@?tetg a604GaAGeNd SHE S0P PO
aggc ggaggc agcttcagca

e a4 et B R hodk ARG Beb Snhuds agmuding to the

procedyee trosteyt bStap dOBALINR hGAFERIAL etttgettea 180

' actacg. cacagaagtt tcagggcaga gtcacaatca ccgcggacga
00334 %’S%Q?&é‘@"gdm vall gngppen as dgapadhaimargad hgagelation between

the nuin®bOSOPPRG R i tactgtgca 300 agagtgctgg
gaggt ac aégﬁ%eglg%%gég g@négsc@glttg%g%b‘fr&fd: @g GepEsHyelanescag be
made. 360 gtcaccgtct g 372 <210> 176 <211> 378 <212> DNA

<213> Honop Sapi ens <400> 176 gggcgcgccg aggt geaget

cq. cca Cc tggtgaagcc tteggagace 60
E"am'g@tgf‘? YaStrativ FXme Diesribing dhe bolatinocnt Segognas yicodinga
Hetercth&Gé Pogevein 120 t ggat cegge agcccccagg gaaggcactg

%igtggattg ggtatatcta ttacataggg 180 agcaccaact
(00335] aictiecr et exammle dlageaes lngaa tihete ghaliRATiRGAIS BHAMRSREEin

3 . t it tctgt t
(G pr.oﬁ}gccgg ?g gsg)tle%tt%altnfaf sglg%? %gg @tlggigg gg%gt%glgipgagiggfgd%;ggension RT-PCR
technique gf d@gira@nge bRREC The fa&ﬂ%ﬁ%ii@%?o}&%%%ﬁ@g%gg lazge? 3longyighumans

accctggtca ccgtctcg 378 <

there are apgroXigatsly: iffgrentaiplip-subniity fegcabogitoga 2ea@fha subunits.
60

B g e T R

(GenBenitaat gsioa NCAES0 320 £hdl2Bufsd @??@@%@%&%ﬁ%@%ﬁ% BC029367)

cttgaat gg atgggaggga tcatccctat
were Ch%é%fbg@‘? agsagagrlat is ilwtgpd dafipugt tHOARICHCS ¢ BT RAIAplex

. c taca Gt gag cagcct gaga
o R Al AR B R o ST el Beprgwrcd re inkea
productgaggt acaag gctctactac gctctgaacg tctggggcca agggaccacg
360
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gtcaccgtct g 372 <210> 178 <211> 369 <212> DNA <213>
Hono Sapi ens <400> 178 gggcgcgccc aggtcacctt

wW@amgQagrLt ggt cct acag tggt gaaacc cacacagacc 6BCT/DK2004/000633
ctcacgctga cctgtagcct ctctgggttc gcactcggca etaceggagt

ggct gt.gggc 120 tggatccgtc agcccccagg aaaggccctg
gaﬁtgﬁlgstgtg gactcatcga ttggaatgat 180 gat aggeget

ﬁ rd-t.% t 3 .
e AR SRGRBANEC SHSE ARAR HHRSHENART PILAN BRI, oo
livergeHe angglisintegtated antitlgted 3001 DG ptibalaigd fimpi thedpge: using RNA L kit

O g Rl Sy 4 00 e Bl o shesamigigures

instrb@fpinens <400> 179 gggcgcgccc aggtcacctt gaaggagt ct
ggt cct acgc tggtgaaacc cacacagacc 60 ctcacgctga
cct cacc;t]t6 g{ct ggttc tcactctaca ctactggagt gggtgtgggc
¥

12b- verageaxéastadR B gdccct g gagt gact gg

t C .

oo F FAE Qe Ore I RIM R (BRI IS ADTETEBG, Gormany) is used
for tixanukigitxgyetlaptkieadat RTPCR aRhGalJaRe6id e (BE ARG RS

atattactgt 300 gcccggacca tgggcgtcgt tcttccattt
recommeet®ygg gecagggaac cctggtcacc 360 gtctcg 366 <210>
[00333]89ac‘f14i€|1? tlﬁ%7coﬁ?a11%,> in%taf %&ﬁﬁw‘&% ﬁa@k %{;ﬁ \§i9<%e%§§ntl:8 0

ctagccgaaa ttgtgctgac tcagtctcca tect cGct gl cegeatetct

aggagachy®OmStgp BIeRER baffet, t gccgggc aagt cagcac

att agcaatt.,at.tt gaatt tatca 1 aacct ggga ‘,
aagccc c@tp act 83?’@2?‘8’031&{3&8{1 %g 280 Hg/g@fl?"tcgc a aagt ggggt c
180 ccavmatgiet otRpla8nsian pabRE flid 40t BA&NHAGEhs as indicated
ccctcaccat cagcagt ctg 240 caacctgaag attttgcaac

tt act acidebledlcagagtt acagtacctc gtggacgttc 300

ggccaa aat caaa.327 <210> 181 <211> 327
<212> %@%g@gmé&‘%%ﬁ%m&ow 181 ctagccgaaa

t t gt gt t pECulRNgedhkibhord (RNERC PAImdph IVREEA USR] GINeMES 15),
60 gtcaccatca cttgccgggc gagtcagggc attagcaatt
and atttagcctg gtatcagcag 120 aaaccaggga aagttcctaa
gct cct g8 & foRh1g@§gcat ccactttgca atcaggggtc 180
ccatctcggt  tcagtggcag tggatctggg acagatttca ctctcaccat
[0033gdeagultiptex24@rlepgrehdanpriatgmigerd eotpeikdésahié flimers shown in
tableg@aaagt ata acagtgcccc gtacactttt 300 ggccagggga
aagctgga gatcaaa 327 <210> 182 <211> 327 <212> DNA
Lhbg>1giono Sapi ens <400> 182 ctagccgatg ttgtgatgac
tcagtctcca tcctegetgt ctgcatctct aggagacaga 60

Primge gageencea | cBEQcdggge aagt cramaseqmencagcsiad 8° diteatiaaat t g
Namgt gt cagcag| IPN@gacct ggga aagcccect aa act cctgatc

alt at|gd0QeMt | ccltt t tatptatntecagtcg AT G LB GOETCGAGHA

oceoant

240 CAAET hacd all TORIRE TEAETREY g AU AYSOF b 1 ACTOACGAA

Blacdgté@aMM c | gt §fyad dattggcgdfidaiggeadGATIIG AGCETDGAQGCOAGTTACG

caan—32¥—<2103 183 <211> 327 <212> DNA <213> Honp

OO o=

Bar AHAM 400531 03 EERE AR EAEET OB ECCABATCITEAGGAAGCT

y1t COT GOGRT | CTECal Ch il ARARRERCRARE AT mﬂ%%%%%mc

cttlgccaggcl gagt caagac attaccaact atttaaattg gtat

12120 4¥Mafgd® aqgeraserctse AT A ECAGAGAGEETICCTTTG

Captafilel Hadnéts EARUTNE & il 6o SRaRCARgPt tcagtygaag
t gl%at ctgtg acagatttta ctfttcaccat cagcagcctg 240
[00340] "The cycling conditions used are:
Reverse transcription: 30 min 42°C
Polymerase activation: 15 min 95°C inactivating reverse transcriptase

and activating Taq polymerase.
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cggcctgaag atattgcaac atattactgt caacagtatg atggtccagt
gcttactttc 300 ggcggaggga ccaaggtaga gatcaaa 327 <210>
WA 51 327 <212> DNA <213> Honp Sapi ens <4POEDK30D4/000633
ctagccgatg ttgtgatgac tcagtctcca tcctccctgt ctgcatctagt
a acaga 60 gtcaccatct cttgccgggc aagtcagccc
wo"’ﬂ?%%&%@%tttaaattg gt at cagcag 120 aaaccaggga
apasasd aa gatcct gglc. tttgghgeat yctecgtttgca aagtggtgtce
180 ccatcaaggt tcagcggcag tggatct|ggg acagatttca
genesiccat caccagBOtsec 240 cdauCt qaagsayties gcaac
t a{czeatctgt caacaaggca agagtccccc [gtacaatttt 300
g g 8 ggga ccaagc gatcag% @27 <210> 185 <211> 330
<BidPeXthiRiore 13> Hepgpyisapi eng s400> 185 ctagccgaaa
ttgtgttgac acagtctcct tccaccctgt ctgcatctgt aggcgacaga
60 gtcaccatca cttgccgggc cagtcagagt attggtagct
ggttAmplifigatiemPE€Racag 120 aaaccaggga aagcccct aa

t,ctactttaca aa c 180 .
0033 DR blBk ik B BRITRbIR 3G S Ji0s BRI Eooien mondstis
subjetgictagn ctlditid48l RC&Qﬁﬁlﬁ)ﬂﬁbéﬁioﬂtstdpt(Bﬁ(ﬂg(gkﬁ,tBi%liﬁ@,tlﬂﬁ cat. No BIO-

acagttta atagtttttc tccgtggacg 300 ttcggccaag
210‘@88@8‘2@ 1as paeppsed by thegngubgrigsr. Te pripkrsussd Are@liand 12 as
hovi¥A 1534 35 59 | GGl thatgatgac .
:S ? tcagt ctcca eyt @?g%g@g}é?g@g?‘gt]’%t“?gsgt gg‘%g’é% V@B‘gneg&ttﬁe reaction
is S0gtlcaccat ca cttgccgggc aagtcagagc attaacatta atttaaattg

t cagca 0 42aaacccggga aagcccctaa cctactgatc
[003‘&;{:?'@?’%00 gd’%’%ﬁ%?’iﬁta@?‘&ﬁ‘)&%tggggtc 180 ccct caaggt
t Dagin@gaag tggat ct@eq acagagidccayctctcaccat cagcagtcta
240 caacctgaag attttgcaac ttactagtgt caacagattt
atergetat gt t aggacd@ see 300 gF*€aaggg2s cydeygt gga
%@}Et&;{\@a 327 <210>3 1817 <211>65b?:t5 212> DNA <213> Hono
apl ens <400> 187 {ﬂﬁgccgat gatgac tcagtctcca

gBintlexedng@nct gt gt £ fiin 99gCcgABAYY 60 gccaccatca
caagt ¢ cagccagagt cttttgtaca gctccaacaa taagaattac

actg : ]
[00344bljve pHrehitcste! the rugienpredad dnapdirad bydt %bagamge gel
lectt ; . 1.8 gaat .cc tcee .
e s e S AANEO ibid: br AR TRL 7Y HERE phct is ovpecied 0
be 2215 dpc Hatvevergaditittaiad anlig@d tagaeats of tieawdohitd matht B6 pRL&R The
%c at attag 300 agtactcctc cz%at gttc%g ccaagggacc
expectad el dhese draminisseSun 22w, G1 18650y anbiiz-200bp.
<213> Honop Sapi ens <400> 188 ctagccgaaa ttgtgttgac
acaqtichfned tcctccctgt ctgcatctgt gggagacaga 60
at caccat Ca cttgccaggc gagtcaagac attaccaact atttaaattg

[0034?t Hteo;aglah]glg]ﬁ@ct;l-ntmtqﬁodlgg ig@subjt@&?@@ I:IL grg aga&bf@ga @Iet@trophoresis using
..t acgat gcat ccaa ca, acca C ; ccat caa
ethidps BOHTE or A5G Rb oA TG UG IO siop ek ot Chigdime exgsed
from ACada 836 GLI0BAGH A @bhDE %&‘exﬁ R g(g%g&{ I—ﬁﬁ@ﬁ?@{:ﬂa@y, cat. No 20051)

.atggtccagt gcttactttc 0 ggcg gd ccaaygtaga
and igsgtted o BER242T0RO18MedRiiregsdt S TOPIR FANBnisg ki ¥Inkiregen cat. No

) p-ER 400> ctagccgaaa ttgtgttgac acagtctcca
45 Osggt?gré%?g’gggtgsgs‘ct ct gggcgagagg 60 gccaccatca
[00346} Thgth a6, 10816 RR 8 ienbdsidk I Bb&fife BinlmEIRESR iR BIAREHAF

120 ttagcttggt accagcagaa accaggacag cectcct aagt
upstr%?@e%%acg i

sebuntippgeding sequrocetinander 4o fmilitate chgjyeptpression from the
. tct ttt 240
veto G500k DBRAG1 5 91, 89020001 LLGRRES S Deptiiindr

such psaréibat t at 300

e. General Considerations
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agtactcctc cgatgttcgg ccaagggacc aaggtggaaa tcaaa 345
<210> 190 <211> 330 <212> DNA <213> Honp Sapi ens <400>
wa®spixagrcgaaa ttgtgttgac acagtctcca tccttcctRCT/DK2004/000633

ctgcatctgt aggagacaga 60 gtcaccatca cttgccgggc

cagtc c att aatt ttttagcct tatcagcaa 120
(00347} g&i“é 33%8@& é@‘%%g%fts SHceling sy 'tg cgrtstiggimg edeteremetic prgican, as
descfiBed AIHE! Gn bR QeA6Ah&PRY Host ﬁ&&%gr%gg %r&tgigg te%gcge sequence of the

_ .accgaattca ccctcacaat cagcagcct cagcctg
individwal sylpmidts is kranadMageoveaackaoitilzir LRultpleCovetlggRteasion primer

- .300 ttit ca accaagct ggagatcaaa 330 <210> 191 .
mlxtggaffgalglgg grgglgf; Vggl_%@ apprticniar Sarnidy, e 2ll the G-protein
o-, CladGeaBastd 1194 ﬂﬂ’@toqgglﬁ{f? b6& Ant G5 goq‘{iﬂig%téog{:&csﬁf)ﬁrtﬁ%tﬁom a

gggagacaga 60 gtcaccatca cttgccaggc ‘gagtc
cell type agibentflirsthavirpdatngygt ehivhdamtly h2dntRasas agp@ssed by what cell

cccctaa,acicctgatc,tacgaagcat ccaatttgga gaca tc
type! eé@EB%aglﬁ G'EOYCC%@{"@&‘?&%EQ%@EF%EHQ%% ata dgr%ge% from
et ot e e e £ ARG Bh o R capable of
amplifyingsandd dingcdlalfcto gabuarits ovitethd 3 G abnitd S k2G4 3uhts, thereby
identl1<1§r12> ) 52%3> . I—b%ga i ens <400> 192 ct aﬁgg%a_aa
JEgeRIGAEOPRRG ¢t € EXiggssee i1 enchcelt ang simydiengpusly
isolafifle BeCABEHAE SeqbA@S BEPESINR %ﬁﬁ&%&&ﬁ&%ﬁ%@%its. In addition,
acttcttagc ctggtaccaa 120 cacaagcctg gccaggctcc
the usepfdagenarate primeas mighy ceen srectoddentidy new hymebet86f a particular
ami@vf. cccagaca ggttcagtgg cagtggagct gggacagact tcactctcac
MR R T A
[ ]gac caagtt & gaat c aa_lae 330 <rZ 1%§ 1193 <é2 f%g&%%g%gg‘llezgapueansmn
RT-Hogatechnigye Psptdrentianche ovgall siagof thedinked gtogactghould be
; tg 0 c..aggt a_ g0 .
coms oo A, B M s D S B e amplity:
The Regpo¥ et pabynie2 ke frnm bigo.CE i §LLBBIbE M AC AFICLs@rE DNA polymerase
Capa@t c%a%{%?t cttccaccag ggccact ggcf 180 atcccagaca
§Ot eHiTYesEt \9gageme) syapagsie of wripct4dWdw indengiycaga
TheofdRaly, 44399 BpTaf gﬂcﬂ)tdg tagggteﬁ%ﬁﬁ Hh Eéﬁa%eg&f&ggtgogﬁl 0 kDa. Thus, it

at ggt'gactc agtgttcac ttcggccaag gygac
shoulddwessibledo B8Gite<dLOding SdquehtdsfoB 3€y 12§ hetOMiner#ateins utilizing

i ens <400>.194 ctagccgaaa (tgtgttgac . .
the mgTR TIPS eI TBF X GroOe Carabo G aosibly be increased
even BURE b LilizifgE LRGN HERAGABsH L aacagag act acctage
ctggtaccag 120 cagaaacct g gCtaggctcc caggctcctc
atctat ggtg catccagcag ggccactggc 180 atcccagaca
Example 9¢ Dotign of legdgyprimersigaacagact tcactctcac cat cagcaga

) t fgtattt t.caccagt. . .
s 3 SRR DAL B LTI 558 in e
sequepga gadodigathSRAder23€ion dDtheFibnkn a88B0d52edvy BN 584 B3ppa light

. . Sapi ens <400> 195 ctagccgaaa cgacactcac
Chamgtb@glafeét Seygeedecct gt ctttgtctce aggggaaaga 60
. - : cacca actactktaqgc .
sl 4 SRR R AR5 S
region fapuidicsy goge degree afjcross-ignihzttiong tmalaR dbseoed Paligers of one

. gatt cagt qg, cagt tct acagact tcactctcac catcagcaga
partlc%%é gsrllcé ) g‘é’é?&leggg 530 l@)?rg%h?éagfg ggeaq]?lﬂe qf, @p@tg@b&?{e family, which in
manyag@1ca8e! Geatioh of A6RE Jeqifdicds! PARGAARBIRIAFERIHdh sequences are

9gaa_at caaa 330
potentially immunogenic when used in treatment. Generally, these novel sequences can be

corrected by PCR, or eliminated from the library.
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45<210> 196 <211> 327 <212> DNA <213> Hono Sapi ens

<400> 196 ctagccgaaa ttgtgctgac tcagtctcca tcctccctgt
wer@satorygt tggtgacaga 60 gtcaccacca cttgccggarCI/DK2004/000633

aagtcagagc attttcatta atttaaattg gtttcagcag 120

aagcccggga, aagcccctaa actcctgatc tattctgcat ccactttgcea
[00350}&2[1’1983‘%3}61&1@ utens ivRaggttiondagsiteof pyiming it de gegpence encoding the

. t
leadBRPANC KR ARRRY PRSI E0RgH AT Bt oo 0 recut
of cresOpY R ail ha clinintdtdygiag Gt edmld dlocesdfPoe arZdoly, in which
the %Bg <élé§ DNA, <213> Homm Sapi ens <400> 197 ctagccgaca
RepHdg g coptaiing the pgtegldetingeeric seqpentcs ovill g glrasiedaft, and

henc@ Wil 4HABE pieSint HF1HE SRHHEE 8@%@3%@%0 qirgﬂgﬁsas%?sgof leader primers for

_acaacttagc ctggtaccag 12 é gécaggctcc
antibody glandng, bav beo lggted iv dact agt af tigdesdee bgadinkB@quence, allowing

for SHEACIRIRER SO SR B BRE 0T bt 9 AT bt 50 153 %00,
Unfdr@ine@Dg agkarpbtadeaits beptRBS gl safl fok %gﬂ%g}gﬁg éniozcgssing.

s%gl%\ccaagct gagat caaa 330 <210>"198 <21
[0035g}\jAhe casg by Bipiie agd saBncesgge pRRipotastig battgtig atalecit

t t t gt 60 .
ol G55 S RTBERE gt
ek oo TS, e
MR TR C e ST it T
funcietil %ﬁﬁ%ﬁﬁ&ﬁéﬁﬁ%@gbﬁ@%ﬁ%@é 1ncb%%1§91%§ag§ ic and prokaryotic

acagt ggcct gagat tcact g ggaccaa
expreggnaystems, 8B 0ledignilid-thd pRsei? ExampBRO <212> DNA <213>

[ 1
oo T8 SO e R B B Lo bttt B germint rgion of
any leddeapepidedesing 965 I88i%r 9895 ERAYEE aﬁHteafae&?&E% &%ﬁ& AUCREDH. et al.
cat ca cag1 120 aaaccagggc aagttcctaa actcct %a C
1997ikzetgin ﬁ@m Ocb4ot Furthes, itifadlagy dlrt ent@fons da thet G¢eininal region of the

tct.agc acagatitca ctctcacggt caacggcctg
leads IR ARy e G 6 s SeebipiaioR a8 RSl egon and
vice a8 (1HOS,t is@RbekddBEt C-ERthikd] GEARGE:LoHBHGRIable among
tcaaa 330 <210> 200 <211> 345 <212> DNA <213>

.ggag
Spemﬁbwﬁﬁ@&éwwiﬁmp@m 200 ctagccgatg ttgtgatgac
C tgl.qt ct et cgaga 60 .
o0 5B O EL IS 6161 oRSPRAARE. 50 st s of
priming attedast sixlcddots @ghé CgetmiaslcagionddthedcaRe PRAB. The remaining
cctaagt tgctcattta ctgggcatct 180 acccgggaat
part %&é@%@?ﬁ? %80? RE 3GHERCE, WybliRrngtde gie of primine (approximagdy 50
le% . .
T B S e o1 e r AL A008Rk ol YEHEEPhhing the host
speciess ¥ayerrannle.arg@tyyitable formaredion 12 §Rm R6phtiveBaoter®3@n be
. <212> DNA <2132 no, Sapi eng <400> 2Q1 ctagccgat o
deSIgP?dé‘fVHBtad%Eﬂﬁ% 9581“928@5%58% fféa%rt sgguee i éﬁﬁr@swg@fg@m@@es in
eukar§Ete§GLALES: Ivith £FdrBSIHAAIE attfds FORBL M PIhAS Iilhding sequence and
acttcttagc ctggtaccaa 120 cacaagcctg gccaggctcc

a parti] ygrielle Keppat chaintlepdey encodingae quance ydld Ae sujgblel BBgardless of

. cagt cagt t agact tcactctcac
exor AR ARG SRR SR SRR OTE SRR RhE LS s
antibddyt leadse @0¢odM D@ 0@RE Cogindll it BehudRR doiF8YaRkeAPBiserted into the
ggaccaagtt ggaaat caga 330 <210> 202
vectof.
[00355] The following primer sequences were designed for use in the multiplex overlap-

extension RT-PCR (table 11). However, the overlapping tails (lowercase letters) can easily be

&3



<211> 330 <212> DNA 47<213> Hono Sapi ens <400> 202

ct agccgaaa cgacactcac gcagtctcca ggcaccctgt ctttgtctcc
wawggeaaga 60 gccaccctct cctgcagggc cagt cagageCT/DK2004/000633

gttagcacca actacttagc ctggtaccga 120 cagaaacctg

ccC ctcc. caggctcctc atccatggtg catccagccg ggccact ggc
fede%g’@)ea‘g‘?’é%%%@&da%@ghﬂ@a@bﬁg Qg@a@tﬁggmmblgajgmn pires.
tcactctcac catcagcaga 240 ctggagcctg aagattttgc
agtgtatttc tgtcagcagt atggtagctc acctcagacg 300
ttcggccaag ggaccaggtt ggaaat caaa 330 <210> 203 <211>
330 <212> DNA <213> Honp Sapi ens <400> 203 ctagccgaaa
ttgtgctgac tcagtctcca ggcaccctgt ctttgtctcc aggggaaaga
60 gccaccctct cctgcagggc cagtcggagt gtaaacagca
acaacttagc ctggtatcag 120 cagaaacctg accaggctcc
caggctcctc atgtatggtg catccagtag ggccactggc 180
at cccagaca ggttcactgg cagtgggtct gggacagact tcactctcac
cat cagcaga 240 ctggagcctg aagattttgc agtgtattac
tgtcat cagt atggtgcctc agataacact 300 tttggccagg
ggaccaagct ggagat caag 330 <210> 204 <211> 327 <212>
DNA <213> Honp Sapi ens <400> 204 ctagccgaaa ttgtgatgac
acagtctcca tccttcctgt ctgcatctgt aggagacaga 60
gt caccatca cttgccgggc cagtcaggac attatcactt atttagcctg
gt at caacaa 120 aaaccaggga aagcccctga ggtcctgatc
tttggtgcgt ccactttgca aagtggggtc 180 ccat caagat
t cagcggcag tggatctggg accgaattca ctctcactat ctccagcctg
. 240 cagcctgaag attttgcaac ttattactgt caacagatta
ttcgttaccc tcgcactttc 300 ggccaaggga ccagggt gga
aat caaa 327 <210> 205 <211> 330 <212> DNA <213> Honp
Sapi ens <400> 205 48ctagccgatg ttgtgatgac tcagtctcca
ggcaccctgt ctttgtctcc aggggaaaga 60 gccaccctct
cctgccgggc cagtcagagt gttaacagca acaacttagc ctggtaccag
120 cagaaacctg gccaggctcc caggctcctc gtctctggtg
caaccaat ag ggccactgac 180 atcccagaca ggttcagtgg
cagt gggt ct gggacagact tcactctcac catcagcaga 240
ctggagcctg aagattttgc agtgtattac tgtcaccagt atggtagctc
agagaacact 300 tttggccagg ggaccaagct ggagatcaga 330
<210> 206 <211> 327 <212> DNA <213> Hono Sapi ens <400>
206 ctagccgaaa ttgtgatgac gcagtctcca cccttcctgt
ctgcatct gt aggagacaga 60 gtcaccatca cttgccgggc
cagtcagggc ttaagcactt atttagcctg gtatcaggta 120
aaaccaggga aagcccctaa gctcctgatc tatgctgcat ccactttgca
aagt ggggtc 180 ccat caaggt tcagcggcag tggatctggg
acagaattca ctctcacaat caacagcctg 240 cagcctgaag
attttgcaac ttattactgt caacaacttg atacttaccc tctcactctc
300 ggcggaggga ccaaggtgga gatcaaa 327 <210> 207 <211>
345 <212> DNA <213> Honpb Sapi ens <400> 207 ctagccgaaa
ttgtgttgac acagtctcca gactccctgg ctgtgtctct gggcgagagg
60 gccaccatca actgcaagtc cagccagagt cttttataca
gct ccaacaa taagaactac 120 ttagcttggt accagcagaa
accaggacag cctcctaagt tgctcattta ctgggcatct 180
acccgggaat ccggggtccc tgaccgattc agtggcagcg ggtctgggac
agatttcact 240 ctcaccatca gcagcctgca ggct gaagat
gtggcagttt attactgtca gcaatattat 300 agtactcctc
cgatgttcgg ccaagggacc aaggtggaaa tcaaa 345 <210> 208
<211> 345
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10

15

<212> DNA <213> Honp Sapi ens <400> 208 ctagccgaca

t ccagat gac ccagtctcca gactccctgg ctgtgtctct gggcgagagg
W@ 0goexIcLat ca act gcaagt c cagccagagt cttttat acRCT/DK2004/000633

gctccaacaa taagaactac 120 49ttagcttggt accagcagaa
Tabgggaggacag cctcctaagt tgctcattta ctgggcatct 180

cgggaat ccggggtccc tgaccgattc agtggcagcg ggtctgggac
agahét Ced 1340 ctcaccatca gragcttyca ggctgaagat
Otnggie agt No at| tPaeeyiedeengemat ttd dire@00 agt act cctc

cgat gt f CGg CTaagas ' t A <216>-269
5115 B30 <01 S b R R aG THE A0S 200
ct agcclgadd t f datigenrgeascaed i IIAAEGGGTATE6TGy cttt gt ctce

aggt gat a 60 GG gc
e R IS I e

gccaggct & cadpiieecesizecardiCRAATGGETCEA6Gcag ggecact gge

180 aticceggaca,yg TRAN QLB agact
t cactctcac cat ca%%%{%g%% ct ggagclg?gcg%ggét ttgc

agtttattdd tgtateeresegeceatiAJAIIGGBGTGETGRCH 300
] 210 <211
gggggggggg gi%gtg‘%ggg%cbcgo %am e@iégg; 0 ct achgat>g
t gt gat t:WWﬁ?ﬁ@TGGEttgt ctcc aggggaaaga
acaact]t S@E‘ of e T B ARG rEE RS
tgesatagntaagt GTCQEDGEA

Svigcdan0a GbLLAARLaG. £adi el ol anacagact Feact cl cac
cat cagcaga 24%é %?%gag%éé?‘g‘écg%g%ﬁq(%c é@ggﬁ 5o
t gt cadc agﬁ a} geseayetipssaatctacaXTC BUGGTGOYTAGgg

8 <210, < 12>
DA <3199 Hope Ee P Beed s BT T TACEROPCE Ry 1 gac

ccagt gt c8& t cescesseysessttarstizcs GRTCQECETAOAGEGGT

Aot + tt+t+tt Aan~n~t
\>Z

gt cacqgat C t Y g —tttageetg
at(g{‘f cag ag% 12%&3%%2%6%32%%%%&%@? tc 7 7
MiAJRgE&L YeCacstd/gCapiatiza gaagies cah@6oil6 ha b &E-6@6iFc region.
t cagt ggcag tggatctggg accgatttca ctctcaccat cagcagcctg

240 cagcctgaag atgttgcgac ttattactgt caggagtata
[0035¢] dﬁﬁ‘o@gjc]& n‘{}%gﬁlat &lﬁéﬁsmﬁwmsﬂtcggﬁhtstmilm‘absigaa@te slightly modified
<210>. 212 <211> 330 <212> <213> \
comppH8 Y Anels U S EbRT ke PR IoIG shamp s sl overtab sequence
betwapnalyt Iidarg ahiia ahd tighshabl @e@bRIeE0ABSRIREAGAuER es comprised a

tcaccat ca cttgccggge cagtcaggge attgggaatt ttttagcctg
Notl g‘?daﬁ Nhglassiriehon sigaarchisghe censtpet sappaprigwr (Ctyabe previous Notl site

t p t t 1¢..180 ccatca t
has bf O AR AR AT 5T IR b rcran BOMAST Bipma e cbagrvea
when2iigniag tiet rbaers db the gédiaondl PR ARHIHIcaGBRARRHE, dhe Notl site in the
accc tccatacact 300 tttggccagg ggaccaagct

.at Tt
cloninig Velior Shawndng ua ol shouldbp TRSSEA 10 4200bs Bkt Bscl site in the
prom&IeEhi SARLRN: ci%ﬂ%@d t%%%q?%%%cgaaa ttgtgatgac

acagtctcca tcctccetgt ¢ ct gt aggagacaga 60
[00357) {Tha derationality Wthoggget wgidengiastags hhdbenasHtedlliAdalstiy

sienaft P RRTAY CEyiAe DeatRAGe RN LhTwaontoat cangot
[00358] TRE CRRHE 1EABAPEHIRYtRRATEL hi QQrié%g{B%agzg%g%igg\??}e%%c?&eg by

240 caacctgaag attttgcaac ttactac
nucleig @gigt seaeaneesgampnsed of a B0catpgicRedl geprnes aalighr@ial Notl site (SEQ

ID N 6.3 XA TAP 1T AR B8 G G2t 6ga TTA TTG GG

GCC GCC), and in association with the NotI site the gene specific part of one of SEQ ID NO

C

86 to 92, encoding the six C-terminal amino acids from native Vi, family members. All
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<213> Honp Sapi ens <400> 214 ctagccgaca tccagttgac
ccagtctcca ggcaccctgt ctttgtctcc aggggaaaga 60
wQ@emanerrLt cct gcagggc cagt cagagc gttagcacca apCEHDKR@GO00633
ctggtaccga 120 cagaaacctg gccaggctcc caggctcctc
at ccat ggt g catccagccg, ggccactggc 180 atcccagaca
Sevey awa%%a OV TIgHY PePtdernvaga sramaegetiedactesincusingida SignalP
progéf Cctggagcctg aagattttgc agtgtatttc tgtcagcagt
atggtagctq acct cagacg 300 51ttcggccaag ggaccaggtt
(00359 A bativaseic 3aderqrplideQteSted Firkhe Batiabieligtit chiNA) wekd 3coded by
nmo. .Sapi ens <400> ct agccga ttgtgatgac )
nucl g BB SRR OB, AR C L siyaed balcmpinal Nhel site (SEQ
ID NOJ} £ UG A /A TAACHIATC PALERIG Rid 8290aidT @B #PRYEG TTA

gtat cagcag 120 aaacctggga aagcccctaa actcctgatc
CTA G goragd ar asseeigtion with thalhejgutgttioe 3o sperific paygf one of SEQ ID NO

t C ct cagat taca ctct.cagcat. cagcagtctg .
93 10 5 hABANE SN ForPPE 5 acid Bt R VST 6 g Y erbers” Al six
sequarkag slaseddGi gialpatidt tleadilid 6 366A A0EHRe SEREFH LR i

aat caaa 327 <2%%§ 216 <£2§%11> 327 < 122 DNA EngSg t?%%nalP
Prog®8ihi ens <400> 216 ctagccgatg ttgtgatgac tcagtctcca

b a _60.qgt.c tca .
e ke AP I IO I 18R e Ry U RIS Pstructipnngy e
bactei2Dexmessmaggdar siaghe acthadng Gteehea s Fleat DL, i€ Hat the Ascl site

itostfgifin i1 BRSBTS e tenEg ToNG a0 e tenghes age is substituted
with SEACHS Bao 12 bRy CRa Nk eliAgdStedia fﬁ%ﬁ&aﬂt ﬁeeh%%%lgei%%%tituted for

ctacactttt 300 ggccagggga ccaagctgga-caccaaa
a Asdpite<211> 327 <212> DNA <213> Honp Sapi ens <400> 217

tagccgaca..t ccagat gac ccagi.ctcca tcgfccctgt ctgcatctgt
o0sof] R S RN E 67 Bhee ) o et Biymgaetioned 6 enable
expre3bibAdc Ragimalich bW AREE B3P tht2AriFA8 tEAKIG R oding segments

aagcccclca getcctcatc tatgetgecaa ccaatttgea gagtggggtc
from flypbactesiok tustdaspripgdag t ggat ct ggg acagacttca

ctctcaccat cagcagtctg 240 caaactgaag attttgccac

a atgece tc tic 300
ExarhpiE 10008 i OAIAG RIZE PR P8I Bueeh 32011
[00363 SlheqRtdnt dldhpiilBstrateniovba Rbgitse FAPEMPAII ChAGATEARAAChain
. %t gt ctgac.tcagt.ctcca ggcaccctgt ctttgtctcc aggggaadga
varia 15 gée%grgﬁle%l}tc P yag ggegg%gwgggﬁewgm@g generated in a
singl@ﬁﬁ@?éa‘éﬁ&?uéiﬁ@H%aﬂfoﬁqgstgﬁpoﬁﬁ?gﬂgﬂgﬁglgsi&?fgggl%tl ain linkage.

caggctcctc atgtatggtg catccagtag ggccac
at cccagaca ggttcactgg cagtgggtct gggacagact tcactctcac

cat cage agdipk® RI-ggagcct g aagattttgc agtgtattac
tgtcatcagt atggtgcctc agataacact 300 tttggccagg
[00363] o't BahyEe ProgHensh celdinez3pressing Batpmolecpley withapeciflditptowards
Tet : g ' <400>.219 agccgaca t.ccagat
curf oSBT RGTEAIRIGD SR SRREG bR en
tube. gccaccat ca actgcaagtc cagccagagt cttttataca gctccaacaa

f aa ctac 120 ttagettggt accagcagaa accaggacag
[00364) 3’9 8@%3%;0 %5 é%fc?tqeﬁae §édt e contgims d@cf@ggwreagents in a total
volunfC&@@gficcc tgaccgattc agtggcagcg ggtctgggac agatttcact

240 ctcaccatca gcagcctgca ggctgaagat gtggcagttt

at t act drcBhuyopmdiBbutier 300 agt act cct ¢ cgat gtt cgg

ccaagg , a8 aaa tcaaa 345 <210> 220 <211> 330
S o AP SR e e AT ot 2000 cach

Multiplex primer mix in the concentrations as indicated in table 12
0.8 U Phusion polymerase (FinnZymes Cat. No F-530-L)
1 pl Sensiscript reverse transcriptase (Qiagen Cat. No 205213
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<400> 220 ctagccgaaa ttgtgatgac gcagtctcct tcctctctgt

ctgcatct gt aggagacaga 60 gtcaccatct cttgccgggc
wQa@soaJayc attagcaatt ttttagcctg gtttcagcag 1POI/DK2004/000633

aaaccaggtc aagttcctaa gctcctgatc tatgttgcat ccactttgca
180 ccatctcggt tcagtggcag tggatctggg

at ca
acag

At el B

e BT caacggectg 240 cagect gagg

Tablatigt t gcaac ttattactgt caaaggtatg acagtggcct gatattcact

300 ttcggcce

td ggaccaaagt ggagat caaa 330 <210> 221

tttt
gct g

60 gt caccat

agcctg
cttatc

gt aj
i at ggcgg

Prigge21 1 7 |[<SAQID DNA. <213> Honp,.Sapi ens . <400> 221
n@mhgccgggﬁ ticcaighat g l“%%é%?%?féﬁsﬁégtﬁgf?ﬁi ct gcat ct gt
a??afacaga E?tgﬁraff@ﬁgﬂm?m@ggg@g%§C&ﬂgﬂtﬂgﬁ@@[GGTGCART
att agcaacc a a cagca
gagcccct aa gct cC ga& g‘é’?a tﬁ%&é&"%"é@é@@?&%@%&%&%@
1?OtccatcaaggtIWb?gtg@gnggMQg@g?ﬁgggAﬂmagaﬂllmaL&AGGAGT
ctic ¢ag c ct gaa
?ﬁactggggy caagggag f éé%ﬁ%%%%?%gé?géégﬁqﬁ%ﬁﬁ%?GTGGAG
gogcclagderh ¢caddfyt gdatigitagatgame82eeocCAGSTZZA GRIACAGBAGT

<212> DNA <213 i <400>
ttgtlgttgac #&c ag?i'?cc? i?c“%:ag%g%atgé%g %"ég‘ﬁé'@{}g%%&%%\%%?
ca ti& gcdgigiictagatgraceaggerc GARGIGEAAEGTGGTGCAGT
@agcg?n%%gpﬁ

PEEABRRACEALSK G cnccnre

act

ccat
caacC
Xaad
9990
DNA
tca

ct cggt

aﬁg&
agtatg
c @feagh

fctcca

<213> Hono pap

40
jgatat cg

fcctccct

{ ca@l ggdagat@gatGAGAC Gt AGaGTeccaccat

hoadf godci B ALeR AT ACCH HRE Iy

axagRQctsQACACEBZA GAIAAGEBTTRR 12>
ens <4

cﬁga%gtcg%g@%%éﬁe%m%% gat gac

gt cg
gt at
tatd
Mcag
240
tcgg
cat g
Sapi
tcct

gcat ca
cagcag
gttcgt
t 3gadg
CAREEH
tacccc
aaa 327

ens 54<
ctctagt

Ct t Hdcgg
1201 aad
:cag&ttg
ggHt2ct d
aggllttt
Ct acactt
<21a@> 4
100> 22
ctqggtct

Gacaaagtap@ansttagtdaagarcta@mMreattic AGTCT

aagcccctaa gctcct C

ca a t
g“&g”ggf"éfa ggctagects TGACTCAGTCT
@gcaacRBaichtgRtagt AL TR TEWICAURUGAGTCT

K T Te——

2dcasibthptoBR b ctagdcliA ANPGACABFCHOMOAGT

4 gcéag%éégtg%g%ég&g%%&%@f@@f&@i:&mm

Cott

CZ@ugd

jagtieagg

a3 2220

Qeataddtfoageopatal TWAlCARgeaice catieie@pcag

tcctga getcettatc tatqatacat

120-anaceag
coheti tge

e t T 1) ) L K B~ -
080 G R RO AOR TSP fo thesepr peilisgogion

[00363] Jdrt oy cadapaghicca ctctcaccat caacagcctg 240

cagcct gaag_at gt t
gagat t cact KEyerse fraggeipieny gifmbnaagt
<210> 225 bl

cg
27

ac ttattactgt caaaagtatg atagtggcct
g&t at caaa 330

<Zh2z.DNA < Hono Sapi ens <400>

225 ctagccgaca tccagatgac ccagtcttct tccaccctgt
ct gcat ct gt Degagtagacaga @&egt caccaigea@ cft gccgggce

cagt
aaag

cagaat

att aat at
cagggapﬁgﬁgcccc

aaggggggt c gkdccct caagak.t cagcggeag fggat ct ggg
acagagttca ctctcaccat caccggcctg 240 x£gccctgacg

at t t cggaag Finahextensigge Scabcact at g28€ggt aatt ¢ act aacgttc
300 ggccaaggga ccagggtgga tatccaa 327 <210> 226 <211>

330 1inkAgs by hEhtica- >

[00366] To perform the linkage by ligation, restriction enzymes and ligase are added directly

ct _ggttggcct

tatgcagcag 120
aa HcEect gat %Stg

Gt apgd¥gtyclesact t t aga

Hono Sapi ens <400> 226

to the multiplex RT-PCR reaction products. Alternatively, the multiplex RT-PCR can be

purified prior to this addition in order to free the mixture from the polymerase.
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ct agccgaca tccagttgac ccagtctcct tccaccctgt ctgcatctgt
aggcgacaga 60 gtcaccatca cttgccgggc cagtcagagt
wW@ragoiaget ggttggecctg gtatcaacag 120 aaaccaggReEl/DK2004/000633
aagcccctaa actcctgatc tataaggcgt ctactttaca aagt gagacc
180 _ccttcaaggt tccgcggcag tggatctggg accgaattca
[003¢7] dhe pllayying sepesunts erepadd qsgtq:@gh tuhgang tetat valywaaf 40 pl:
ttactactgcy CR8Y %tlegr atagtttttc tccgtggacg 300
ttcggccaag ggaccaaggc ggaattcaaa 330 <210> 227 <211>
123 <212> PRM 218> hono sapl ens <400> 227 55Gy Arg

Ala Gdn Val Gn Leu Val Pro G u Val Lys
Lys 10 15 ¥H *ha} O)iP‘aEQé}an@'@wlAb Ca,taNosf,%QM@)s Lys Ala

Ser Gy T lie H's

Trp Vel AG %@ﬁeip@ B NI, S G 0

Trp Met GII)OOTugémllBSASer Al a Asp Asn Ay A\s/pngr Thr

Thr Ala 50 Gy Arg Va er

Thr Thr AS %ihf‘? Qi\ﬁ* #ﬁ?selﬁg‘l’]‘@%{g%@d%‘oh’bs At N%MO%%S)
[003 tl"h@féﬁcf{éﬂ 1s|-1ii§ub§féﬁ ak 8PS Rt ASP Asp Thr Ala lie 85

C,}is Ala Arg Asp Phe Tyr Ser Gy Ser Tyr
[00368} §hshn1¥¢dﬂ¢eaﬂs o m@@nd_bghtrhalnmamje pegiby exoding spqiémces are

Thr Val, Ser 115 120 <210> 228 <211> 126 <212>
%ﬂ#ﬁ' éf];é & regetion l%,ya%‘?l g#ggg gm% eéc:&;lo&cél 1%&: band, of appgoximately
100(IEbn Leu Gn dn Ser Ay Gy Gy Leu Val Lys 10 15 Pro

Ser Leu Arg Leu, Ser %s Ala Ala Ser Gy Phe
l00371?h n @h%ltezleﬁtwslmr%@m of5his mrgthoddhe mltipbenR TrRCR/zsactioryis

perf(glér{r%d'%lﬁl %@ pgn er g 1J§ p?i?ne‘%? in t%‘? Tr m\{%ﬂegs?ggﬁs primer

may élthéxde eﬁatppb’da Wlﬂa)éﬁcléﬁlyg thilgh%lo'ﬂs ﬁanﬂaﬁleSﬁierﬂrgoﬂﬁ@h&S@ chain
Asn 65 70 75 80 56Ser Leu Tyr_ Leu G n Met Asn
vari ALerfeE & IOFNGXRTEEFIAN KRGIOTTAF 2 P4 Ivaﬁed S Romay be pyforpyad with the
g Arg Pro Gy Trp Ala Ala Thr Arg Ala Ala
pr1m@>é§)f%o %5 110 Ala Phe Asp lie Trp Gy G n Ay Thr
Met Val Thr Val Ser 115 120 125 <210> 229 <211> 119
Exampkzhl ERen ex2ti@rofw nesoudbinartp otyidiral dAuGoglodudinAvith Gerificity
&, Va] dn Ser Ay Pro Gu Leu Lys Lys 10 15
towaﬁ S’Igzvm/&l Val Arg lie Ser Cys Lys Ala Ser G u

[003711/51 t&’ @re@élﬁ e%@m%ﬁ: @ﬁllﬂslfﬁ)nﬂt SingleRlo¥e? (7Y (3) ﬁhﬂmﬁiz@d Rﬁt‘ﬂ Tetanus
Gy Leu Qu Trp %{354 45Trp

TOX%@ éTEslﬁ u toellyst@r@thwtepsmmﬂm inAhe flowichag in E@urw(g 50

55 60 Ay Arg Val Ser Met Thr Thr Asp Arg Ala Thr Asn

Thy Yédordyr Met 65 70 75 80 G u Leu Lys Ser Leu Arg

Ser Asp p Thr Ala lie Tyr Phe Cys Ala 85 90 95 Arg
(00372 BighhBoiigrs viech fkeyioltly hdye bebhdmGamided evidsthe T tanlks Paccine were
boost%d%vi% ?et%r%)s V:'E:l(c):cmc:aL %&catens Serum Institut, Denmark). The donors were assigned
with numbers TT01 to TTO8. Six days after the Tetanus vaccine boost a blood sample of
approximately 200 ml was drawn from the donors into a tube containing anticoagulant.
[00373] The donors were healthy without chronic infections, autoimmune disease, or
immunosuppressive medication, and they had not had any vaccinations within the last 3

months.

a-1. Monitoring Donor Quality
[00374] Pre-bleedings of the donors were taken at the time of immunization. Fourteen days
later additional bleedings were taken to determine the serum titer. All donors responded with

an increase in the TT-titer. An ELISPOT assay was also set up to measure the frequency of
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Gy Thr Leu Val Thr Val Ser 115 <210> 230 <211> 132

<212> PRT <213> hono sapi ens <400> 230 Ay Arg Ala Lys
wo/a00542174eu Val Qu Ser Gy Ay Gy Val Val Gcr/h82m3/000633

57Pro Ay Thr Ser Leu Arg Leu Ser QIS Val Val Ser Gy

Phe, Thr Phe 20 25 30 Ar? Thr Tyr Gy Met Asn Trp Val
TT-spegifigpiasmacefs. d)x@e;ﬁngy@ @gnone ga1315e upd 46 te ELISPOTerug. the major

blecfl Bl & B PEYICRh St nloaSla A0 R AlpR2s R AC] spfted
fractism EBé‘BP(D."!? sarbbé usddl tE @va?lﬁatS Gheldvnot glatdriabanded ilotaifVitfe best

Asn Ser Pro Asp Asp Thr Ala Val 85 90 95 Tyr
respw{érw@% 'ﬁel}w@u&%eﬁ@ &ﬂ@g}l the gortipg step and multiplex pyrslap-extension

RT-ﬂI% Fgéer?io}lgrggl" %@5 %EQI%‘@T %J%y p%ﬂf@m'%rfg.l %ghfg? léglceﬁjﬁr%ctlon (see
sectign ). Sbe EI30PQT 1Rsay284s peiﬂ)ﬂlhedlé’sldes&llﬁkl H(%Rﬁalfegﬁ @?ald&WL’IM et al.

oS R s, e H e e s o 11

speci-ﬂb%)léé%ia 6 it BBNICALR1i5R rwag;cé/lcﬂ_ Xfed-wb OB'P? 20 25 30
Asn Ser Tyr Gy lie Ala Trp V Val Pro Gy

An Ay Leu 35 40 45 Gu Trp I\/Et Gly Trp lie Ser Pro
Ty b- Bxepagatjon-pkPepiphesghBlppd Mpnoragleas Glis PBMGE Val

h h
o055, P el Bt b ER8nd S woh e P sglla poc
AS, Nepvadds pro'ﬂhNoAllO@lW) aBCor8ligho MermaNiadiy®s Acomiicadd¥dds. Briefly,
Hi s Phe Asp Tyr Trp 100 105 110

the b-c[ﬁv%fl ‘@Sndlét%ﬂ i?ll. in ?ﬁé and rthlpﬁlbgpgéﬁwmwgs lpyered pgerdzmaphopgep in a 2:1
rat10<‘aila15>wéi%%eﬁt%¥gg%d@2{e e, 2 32@ @ﬁ%{%‘gﬁ @e wﬁx n}%ﬁﬁ% Band was

la @n lie Thr
collevmi Celts w@re WasRedbin MBS Gntaiiing 2lraM EDifALeu Thr Cys Thr

5 S bt e o s

wercAlbbtaia®d G u Trp Leu Ala Arg lie Tyr Trp Asp Asp Asp
Gu Arg Tyr 50 55 60 Asn Pro Ser Leu Lys Ser Arg Leu
Thr lie Thr Lys Asp Ala Ser Lys 65 70 75 80 Asn G n
Vas$- Emchmptmfﬁmg Thr Asn Met Asp Pro Val Asp Thr

o) o S8 I Bl A e gl v
sortifiwisingethe Vollowing pyded@er 115 120
[00378] The isolated PBMC’s were stained with anti-CD19-FITC (Becton Dickenson, NJ,
USA, cat. No 345776). All steps were performed at 4°C in the dark. Staining was performed
with 10 pl anti-CD19-FITC pr. 1x10° cells in a volume of 100 ul per 1x10° cells using
M-buffer (PBS, pH 7.2, 0.5% BSA, 2 mM EDTA). This will stain the B-cell lineage of the
PBMC’s. Cells were incubated for 20 min followed by two washing steps with M-buffer. The
anti-CD19-FITC stained cells were magnetically labeled with anti-FITC-conjugated
microbeads, using 10 pl of anti-FITC magnetic beads (Miltenyi Biotec, Gladbach, Germany,
cat. No 130-042-401) per 1x10° cells in a volume of 100 pl M-buffer per 1x10° cells.
Incubation was performed for 15 min followed by a single washing step with M-buffer. The
cells were resuspended in degassed M-buffer.
[00379] A MACS LS column (Miltenyi Biotec, Gladbach, Germany, cat. No 130-042-401)
was pretreated with degassed M-buffer according to the manufacturers descriptions. The
suspension of cells stained with anti-CD19-FITC and labeled with anti-FITC-magnetic beads
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<210> 233 <211> 117 <212> PRT <213> hono sapi ens <400>
233 590y Arg Ala Lys Val Gn Leu Val Qu Ser Gy Qy

waoosher7dal Lys 10 15 Pro Gy Gy Ser Leu Argp’BEDK381/000633
Cys val Val Ser Gy Phe Pro Leu 20 25 30 Asn Arg Tyr

Thr Met Asn Trp Val Arg Gn Ala Pro Gy Lys Gy Leu 35
wereygppligd &g (he FplympAndaiovedio P gaieh CBir AR EiAbC ey (CD19+)

werd fe?alﬂ_élﬂ'em-{ﬁéé; m &tlggie%sﬁ%xﬁaﬁgﬁé c Yﬁllg é@ﬁg%ta@gg §%1? s (CD19+)
passe thrigh the volGhn. Whe cdlenSﬁs vlzﬁhed%vgh AbgasbaVAsuTfel The magnetic

ﬂeldf\%%s rlﬁ(?]gvﬁg‘f ?P%Oépg %(QT%EF@QS = gtiggr 110" Loy nv-arlh r TE o
[0039862 :S(Xlngﬁlglyi% gtggﬁ%% Sf 3 @ta Aﬁt%ﬁ% (E%\%(?) @%Tm?%ﬂeﬁ\/i :ﬁ%gon and the

CD18dpbetied frAp’raoﬂrggrn\Ta"JTO?’L_ysngygtl-ﬂ]D 1PEFITE)) afdi - DI8-PBeind \dati-CD45-

S .S L Pro r.vVal, 20.25 3
PerClf HoxRhtofFba (HiRuR ). s sicrosha 8 Yiericii priecipaptts in two
distidétdraviibns@oynpated4Q tKEPBMC frh@idnl Thd @Dl%@gﬁ% c@ily shla%q in panel B
Thr Asn Tyr Ala Arg Lys Phe G n 50 55 60"Gy

and thg|CO}{ posjtiye gglis ﬂ}PéVISQrPaIFﬂrC Afitha RBMG, fraiﬁycrn 1\/1% Oﬁﬁlemlls were

corgh, B8R o1 R AR 0y W A e o

Figu&MG)rfbrTT%Al a Ala Arg Phe Asn Arg Tyr 100 105 110

Ser Ay . Gdn Ay Thr Leu Val Thr Val
(003481 A% hgn o Eipg é?w%s@m&/mcw plotishewpry distingbpopulation of

CD3EHIT@D§1%Hi | e &Eﬁf Argl%%'{glggﬂlg)é%b%ﬁﬁnrk&%g%&he

plasm@ .elhragld Mag cslrlq:ct@@urii@ thk/wterSertu@ sjzeprFhw'lihdhcﬁh@ tha0inZthe PBMC

T T Arg Gn Ala Pro Ay
ffa"tws PO Eél‘f %gs 9{(@5}‘/6@30 eﬁﬁgpb{s ‘a Phe Val Ser Ser
r I
[oosséfsma:m %?gmgﬁgcéﬁ ga@gbiﬁ Vge)érfrﬂfg 1151305 isﬁﬁtrég Lys{ §@ 16000-044)

+10%&M§OQ§1gmﬁ Cab N q:>|£§§26§@),1f0[%erl\¢9ttlngsAn$ealyBJs Uikévtlee dddeaeen in

o o RS oL R v

cells lWeme irﬁabt (Figurrlg). AR skehin®@httdthesets in BRYurel { Pw@eyth@ﬁne as seen in
Thr Leu 115 120 125 Val Thr Val Ser 130 <210> 2

Flgu@fﬂgal@ggh a slightly broader staining intensity were observed. The cells that were

collected by sorting is the subset of R1 and R2. This corresponds to approx. 1.1 % of the

MACS purified cells.

d. Sorting of plasma cells
[00383] The frozen eluate from the MACS column was thawed, centrifuged and resuspended
in FACS buffer (PBS, pH 7.2, 2% BSA) in a concentration of 1x10° cells/60 pl FACS buffer.
Anti-CD19-FITC (Becton Dickenson, NJ, USA, cat. No 345776) (10 pl/10° cells), anti-
CD38-PE (Becton Dickenson, NJ, USA, cat. No 555460) (10 ul/10° cells) and anti-CD45-
PerCP (Becton Dickenson, NJ, USA, cat. No 345809) (20 ul/1 0° cells) were added, and the
mixture was incubated at 4°C for 20 min in the dark, followed by two times washing and
resuspension in FACS buffer.
[00384] The cells were sorted by fluorescence activated cell sorting (FACS) using the

following gating parameters:
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<212> PRT <213> hono sapiens 61<400> 236 Qy Arg Al a

Gu Val An Leu Val Qu Ser Gy Ala Gu Val Lys Lys 10
wazookne’@dy Thr Ser Val Arg Val Ser Cys Lys ThPCBBK2@H400633

Gy Tyr Val 20 25 30 Phe Ser Trp Val Arg Gn Ala Pro

Gy Gn Ay Pro Gu Trp Met Ay 35 40 45 Ay lielie

Thr Ige Poﬁ’?é d egajterrand ST‘#FTSOSE?T mwdw@re@m lyrpphapliies @nd n@@ocytes

I
Thr Val it Bt R Pl BUERR bRl @ad S cens
Ser A withsyeryThigh Aida sbsaécter mchl'ﬁ?uéy %/ggg%@te%fm %@mﬁﬁ)cbztes
Ar g 2$ P @%@a&@% CHI@ RoRKiveRad %@@épcr?aﬁsd@vlsc@frpla%(CD3 8hi)
Thr Lellrhl\é% ba-lgﬁUaIBl/ hlysaeéatéL 4 CHA8 shifer 6]3@#%%17@ éﬁlﬁ%\?)égnﬁnnched on

122 <212> PRT <2 hono sapiens <4
G n Vaf MAGS celung fior GDU 9$spre@hyn,Fhu¢>thT¢mlLémc1vm aﬂymnﬂaﬂnnants

15 R Thr L Th s, Ser Phe

P et TLa i B5tye s H Veplipeyies cxaron/ap s Bovever
Trp e ﬂa&nﬁbﬂlsﬂo@n%%ul@e)théiy ED3S eﬁpreésﬁoﬂ&nﬁﬁed {4 éélrﬂ_érp
Leu Ala Leu H e Ser Lys Hs Tyr

60 Ser lymnhocde dl_féqnemgﬁoséiagw ete’éorerm digarete T)hpula‘ysn m‘sqzeus
Ala S al Val Pr
ver ThroReRoRind %ﬂ%ﬁ%‘ s %I}Lis Raife ey egioeg BRF”S
[00383)y F ATrsoflyd cllsaronm goﬂmrer N3l wése %oﬂéﬁted‘&s&h&%s% th$Hfvo gates P2
100 Gy Gn Ay Thr Leu Val Thr Val
and %%{Fl&lfs I%Méf&reé%@tl&lf s hf:!’f“i?’ﬁ%miﬁﬁhl £Ph2-A)heRdSin (FL3-
) 08D, 85 S8 AN Y] Bt e

bulk,mognwd |an$érlu‘j $n Rg?MI/ﬂrafltﬁmenQCyt Ny.r2 IAVQ-OB’JH)ecoaﬂmﬁﬁg 30% FCS

(avigRere g N1 o5 b 40 SR P e yropingnycie Tniroeds cat. No.

15146&@2&%1\%@ @gﬁﬂn@ﬁ gcam% %Z();301£{éhzrat) @%@%I%Qts}iseh%%\éﬁseHQHtggiﬂy 96

well ?@Rma@@( genal eatye. AB{OS@)JWngne\ceglmnvdueu Smlgnﬁaamm The

plateG SRRl A HoBenrii 8 AR el ROk R g6y
L o 5B 3B ChlL o

<211%eddénceg12> PRT <213> honp sapi ens

[00386] The multiplex overlap-extension RT-PCR technology was applied to the single cells
obtained from donor TT03, thereby achieving cognate linkage of transcribed anti-Tetanus

Toxoid heavy chain variable region and light chain variable region encoding sequences.

e-1. Single-step Multiplex Overlap-extension RT-PCR
[00387] The Qiagen One-Step RT-PCR kit (Qiagen cat. No 210212, Hilden, Germany) was
used for the multiplex overlap-extension RT-PCR essentially according to the manufacturer’s
recommendation. Fifty frozen 96-well PCR plates containing approximately a single cell per
well were removed from the freezer and when the wells were free of ice crystals, 15 pl RT-
PCR reaction mixture was added immediately to each well.
[00388] The RT-PCR reaction mixture contained, in a total volume of 20 pl, the following
reagents:

1 x One Step RT-PCR buffer
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63<400> 239 Gy Arg Ala G n Val An Leu Val @n Ser

Gy Gy Gy Leu Val Lys 10 15 Pro Ay Gy Ser Leu Arg
wohews8e77ys Ala Ala Ser Ay Phe Ser Phe 20 25PGODEe#04/000633

Asn Asn Asn Met Asn Trp Val Arg Gn Thr Pro GIP% L)C/;s

€ Leu 40,45 G u Trp Val Ala Ser lie Ser e y

Se¥ H s SR’ sf‘iné‘fé@llcql}ﬁ:@n‘iﬁﬂ“&m% 4689 1dd ofsarhSer Val Lys

Ay Arg

75”80 A SR gy PR iy M GO R ffeatea

Asp ThrindableM#l 85 90 95 Tyr Tyr Cys Thr Arg Cys Arg

dy 4 hr g.Th r Tyr. Met 100 105 110 Asp
val Tr)p/) Cﬁr'“@@%@‘ﬁ MENiXThr Val Ser 115 120

<210> 2§@U<12N&% ARt PR sPRP e s 749951 5
i 240 Gy Arg Ala Ly i s Proaggt MU gb‘ﬁ%& &r" )
[003883 Svhteq;nwqu tll@mllslpﬂzrxoox@rlyp@cgensen ptiser Atix) 1SL$UWS&11 table 13.
Cfshl Ala Ser Gy Ser Ser Phe 20 25 30 Ser Asn Asn
ﬁg? Asn Trp Val Arg Gn Thr Pro Gy Lys Gy Leu 35
; 45 Qu TVl |Ala Ser Tie Ser Phe @y Ser H'S Tyr
primf) R

e Benc.Tyr e QeiRBcRN S’ y Arg Phe
namep |ifelcs)é ANQ Asg),iAsn Afiﬁ& ce% Yﬁhﬁgﬂ%ﬁ%s 80 64Al a

Val Tyr Leu A6 M ﬂatwcsntgﬁgangOe\@RAGgAUarG@mCAﬁsp Thr

Al g Val 85 901195 T y Ay

Th? A?g 85 90 1r9 e Xa[ttcéEXté;i/@é&sXBbIggﬂT%%&\ﬁ Tro
Gl Lys Gy THf Le lﬁa%?tggF&ﬁgCWR;f,@AC@l%G%@nw 241

Va2l 14000 <2108 PREtsRdfzedasAGSapCeosTedEAR41l Gy

b g e O kel B S gy Vel
Se Ser Gly &% Pll @“F“F%fggZEPg?ﬁA%T@?&G%CAﬁFrA%r Leu
Ser Trp val Arg G muwcaggeg@cc@ARGa;oA@cyG@r@%fro4gr g5
ah Tyr Ay o8 5o Bttt rafablEaAdAd R o
Chagti [e 200nMAl[a A9p L) SABSEATOEGAITRG TGS 75 80 Thr val

Fyit Net—GHu o eF—Ser—lLey—Arg—Ser A n_Thr Al a
Met 85 90 95L‘%§r r§‘%°g@y"satg%%?f"‘agfﬁ‘?““ﬁf‘%%ﬁ%‘\%@ﬁ%%cﬁwﬂ
Aly Thr lije U8 Al ascaregeakpatifdthetGA TEINBGTARATGANCTCAGTCT
T ol b LB aRklafloke ORI pd R Sror
Sele 9t 65y drro 101 LRESEHBEs B aescy AR LG A TGS O0ACAGT 1
Lgu Val Gin 888 J yecidgecalGhgaatvtagdcgA AWNESACACTCACGCAGT
129 ggcgegecatgggaatagetagccGAAATTGTGCTGACTCAGTCT

S
r
I
u

Cr« 200 nM 130 atatatatgcggecgc TTAACACTCTCCCCTGTTGAA

W=A/T, 8=G/C, R=A/G. Capitalized sequences correspond to the gene-specific region

10 [00390] Cycling conditions were as follows:
Reverse transcription: 30 min 55°C
Polymerase activation: 15 min 95°C inactivates reverse transcriptase

and activates Taq polymerase.

PCR reaction:
15 Denature 30 sec 94°C
Anneal 30 sec 52°C 35 cycles
Extend 5 min 72°C
Final extension 10 min 72°C
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10 15 Pro Gy Qu Ser Leu Lys lie Ser Cys G n Ala Ser

Ay Tyr Ay Phe 20 25 30 Thr Val Tyr Trp lie Ay Trp
w/a0583743 n Pro Pro Ay Lys Ay Leu 35 40 45 EQTUDRKR@4/000633

Leu Ay lielie Tyr Pro Gy Asp Ser Asp Thr Arg Tyr

Asn 50 55 60 Pro Ser Phe G n Ay Gn Val Thr lie Ser

Al a AspetZy Additionsd Amgplifi@bion0 75 80 Thr Thr Tyr Leu

[00398’]5 @)ﬁl-er'hﬁ?%ﬁlie@? lil}ﬁ"t%&lﬁt%?{ﬁ’sleﬁi 2@?&5{-{? P{ﬁi ?ﬁilg@ﬁ%dgﬁeﬁom

eachBampla, yad yubjdced olemil- h@sté‘@PCRE(BldﬂiQ’ ki Molﬁﬁé U\IEt:atAND BIO-
I Trp. El Lys Ay Thr Leu_Val Thr, 115 120 125 Val
210@&%@% Y $oBropas by the mppytacimey stifping 05 yesll Rulates (ABgene,

cat. NQPABQ%OG?QI@@ é&t%lz\;(ﬁm% SfedchAd, d&éﬁ%ﬂj%%%ﬁ fﬁ éoa}aglllghg S%@g

Xaa corresponds to a stop co
conceyisatidml of {aeBibeag buffler, G00 pSEANTP3s (GF yadh),)2 tBUMED],, 1y25 U Bio Taq
15 Pro y Gy Ser Leu Arg Leu Ser Cys Val Val Ser Gy
pdyﬁ?@%%‘ﬁl@@@@ﬁ@@%@%@@ﬁ &g Tyr lie Met Asn Trp Val
Ar gk igThr Pro Gy Lys Gy Leu 35 40 45 Gu Trp Leu
Ser Ser lie Ser Ser Thr Ser Ser Tyr lie Tyr Tyr Ala 50

prinég 60 Asp SegE@I a Lys Gy Arg Phe Thr lie Ser Arg Asp
Asn Moaclys_Asn 6pridlr Eousiredes’ toed! dieetitieu G n Met
namgsn Ser lepANP Ala Gu Asp Thr Gly Leu 85 90 95 Tyr

Tyl Cys Allp $br (RSregsarcOnsAQGGTGASFARGETEEE Gy G n
Jud y 200mMO0 435 1EQcdceieMaiaCBuTOMEABEGTAAS <210> 244

L T TN

Lys Lys 10| 134Pr o 2@@esgrecidiARBEIGOTSACAGEGYECCSer Cys Lys

LT SR 3 [l g e By e

CLapitdlizel sequencddvorrdigond Ritke gabeyspektttc repivh. Asn Tyr Ala G n
Lys Phe G n 50 55 60 Gy Arg Val Thr lie Thr Ala Asp

[003%R) Sy&8ag chhitidBe whky asMallowyr Met 65 70 75 80 Asp Leu
Ser Asn Leu Thr Ser Gu Asp Thr Ala Val Tyr Tyr Cys
APgngwreoo 95 Arg APsePro Ar§E@y Thr Ser Thr lie Ala

"hiody o P /s Acgy 1005405 L0SGERg, e s S

<BAtOrd 245 <211> 124 mial2> PRZ°C<2 3> hono sapi ens

Final extension 5 min 72°C
[00393] Ten microliters of samples from row A, well 1-12 from each plate were analyzed by
1.5% agarose gel electrophoresis using ethidium bromide for visualization, in order to verify
that the multiplex overlap-extension RT-PCR was successful. The expected size of the
overlap-extension fragment was approximately 1070bp (the exact size depends upon the
lengths of the variable regions). Figure 17 shows samples from eight 96 well plates. The
average number of successful overlap-extension RT-PCR fragments from fifty 96 well plates,
was estimated to eight per plate. Thus, the total number of successful overlap-extension RT-
PCR fragments were estimated to approximately 400.
[00394] Ten microliters from all the performed reactions, run in the 96 well plates, originating
from the same donor, were consolidated in a single tube. An aliquot consisting of 200 pl of
the pooled PCR products were subsequently purified using QIAquick PCR purification kit
according to the manufactures procedure (Qiagen cat. No. 28106, Hilden, Germany) using 60

microliters buffer EB for elution. The purified pool of overlap PCR products was digested
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<400> 245 Jy Arg Ala Lys Val G n Leu Val Ju Ser Ay
Ala Qu Val Lys Lys 10 15 Pro Gy Ser Ser Val Lys Val
wW®E205y574ys Ala Ser Ay Ay Ser Phe 20 25 30 Ber/DRR04/000633
Tyr Ala lie Thr Trp Val Arg Gn Ala Pro Gy Gn Gy
) u3540 45 Gu Trp et Gy Gy lie lie Pro lie Phe .
““th;’%‘aolgéii Netlpndsybsegpentlypusified by gerarativeyl8s measosa gel eleytrophoresis;

Th 65.70 75 .
e gt by 0 o 5P ST T o R g e

II kiTQiagdnacat/dNo BH5IOHBen Werthyiy)Cys Al a Arg Val Leu Gy
Ay Thr Arg Leu Tyr Tyr Ala Leu 100 105 110 Asn Val

T Thr, Met,_ Val Thr Val Ser 115 120 <210>
22@%@%‘2&%@&"2&09 bearys> homo sapi ens <400> 246
[00398] YA P¥bxPbeBsibil SibMay wik %?Ae%ie&@y' aﬁvb’-s‘%ﬁr&ifs idh @log%c?ar%/lrslitially the

Val Lys Lys 10 15 Pro y Ser Ser Va
pooljof digppied Seerlaprgxtasiondeagnrine RBcrited3bo68Bes ligdted s tHeethol/Notl

. Lie=Thr: .G Pro Gy GAdn Ay Leu 35 40
digeb PR, él}’rhr‘}%{)"t&\éské@fy gFé%V%ﬂi/i\iaf&&Algﬁ%X FoREioswhsyupbsegenthy o
transfsmed\intoAlctroorbpet&t Bachli b (R4 -Bhe eﬁcﬁ‘o@éﬁti&%orﬁ— tent,
lie Thr Ala Asp Gu Ser Thr Arg 65 70 75 80 Thr Va
Stratggen, gt Ney %P%%gb %Jg)llAsHSAélﬁcmrglngéﬁ n@nufashypesTinstrydtians. The

. T Val_.Phe y Thr. ...
e 5, 89 A G () it
Bion@ss c@raspdinding tuapypadxithatelyV) ' *-$el! c&lléﬁorl@ﬁat4 éﬁ)@g %?leélber of
>

R G e B P B o ST BT O

) | 3 . .
R L o et
kit (Q;]agemqa@, Y¥o.d 2863, Hilden@grnitmy). Glouerible Rdbtexfieysidd ofithe4tpned
cogn%e/:éin#s%cz\/g %ﬁldggt g@g(giét?%e%qg 06;[ :;]rlgg%yésﬁyg@rg%{%e@gﬁg%g cassette
was lny&tedah a FodonAdigatlb st?:|Th§38ifsec!‘r/§f‘-di§e%ti3galﬁorﬁ9tef‘ﬁ€grgxg (SEQID

u

Ser Asn Leu Al a Ser r Ala Val Tyr Tyr .
NO 3813 was exiercts! from the parental JAKG0Gby Asel/NBek diFentiohi Bhefpuaified pool

or il oty R0t T AP R G258 e
as pre\ddsly 2ek8risall The padfic@fragmENd wé?e]sﬁbség‘aﬁﬁ’tgﬂ@itc‘é‘d‘%dﬂfﬁﬁﬁmned

. 48 Gy Arg AlaLys Val G n Leu Val u erGI}iGIy

Into f{zlf“;ﬁf gppersit Kyroli £olly €1 G, Strajageiry, patshio. 200123 Iya Iadla, B8A) and

plateg%ﬁ 2R d@hﬂcoﬁﬂinﬁgﬁ Oﬁﬂg/ﬁ%ﬁrbgﬁgillin, and 1% glycose. The Fab expression

library generation process is outlined in Figure 12.

g. Screening of Clones
[00396] Fab expressing clones were screened for TT antigen-binding by antigen-specific
ELISA assays.

g-1. Master Plate Generation and Fab Expression
[00397] Individual selected colonies of the TG1 cells, each harbouring a cognate Fab
expression vector from the library generated as described in section (f) were picked into
single wells of 96 well plates containing 2 x YT/100 pg/ml Carb/1 % glucose. The plates
were incubated overnight at 37°C with gentle shaking. Four 96 well plates were consolidated

into the wells of one 384 well plate, containing 2 x YT/100 pg/ml Carb/1 % glucose, using
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20 25 30 Ser Asn Asn Asn Met Asn Trp Val Arg Gn Thr
Pro Ay Lys Gy Leu 35 40 45 Gu Trp Val Ala Ser lie
w@Ee00sPs743y Ser His Tyr lie Ser Tyr Al a 50 55P@GDDR2®4/000633
Ser Val Lys Gy Arg Phe Thr lie Ser Arg Asp Asn Al a
Asn 65 70 75 80 Ala Val Tyr Leu G n Met Asn Ser
96 PL%{?PJA??@OI\?aThed & w@bplms Wergingabatgboeadaymt FyPC ﬂ;hesqﬂates are

refe%%{)to%gn%ea p%%, G ther¥ eéh{;or%gjgt rCT rr i} t1 qf gl¥byﬁerol to a final

conc\éﬁﬂratﬁﬂfofﬂ1$% 120 <210> 249 <211> 130 <212> PRT <213>
hono sapi ens <400> 249 Gy Arg Ala Lys Val G n Leu Val
[00398] Ahearasigrplatpg %{el@m&ed/ﬁqr chsﬂa_yos 0f 084 DeBp Welbiplated aonBéuing 2 x

S TAGF R Galia T 9% aftSyeitsthg s S b1 el chiary s ik dreps aledond

8d fry LoH 40wk Trp Leu Glyllelle Tyr Pro
lncula(My %srp Sor aﬁ?{o Thr Rg%&%r Asn 50 55 60 Pro Ser Phe

[0039@ HalGkxpr@sionVeds ifidircet ibg alding Ah @qd Frolunse SET x Yal/ I@Eug/ﬁﬂ Carb/
Z) Thr, Thr, Tyr Leu G n Trp Ser Ser Leu Lys
02 i1 %5:% bfiting & GppdPE ewcemratip of frl oy The @lwsgww sealed and
105 110
1ncuﬂx§énﬁ éée'i‘mg{ at WSC ?ﬁﬁ k%l%l gshﬁle\}%pos%r}é dérythﬁggb EPYtaifine

supetretantéaivert Ianalyiéil fb?. 0TlabgMabindilg sh3Eificidl By ERAOA <211>
126 <212> PRT <213> honp sapi ens <400> 250 Ay Arg Ala

A n Val g-@,E[ﬂSﬂA\{ﬂ{] @u Ser Gy Ala Ju Val Lys Lys 10
15 Pro Ser Ser Val Lys Val Ser Cys Lys Ser Ser Gy

[00408) SFhrPylh pd g ggh@dOWS&weHEbl%mleqC@xnng\lrw ;Raning, NY,

USAgCQ/t. 1@0%7@?@%@ %oa%} r%gg it %y i‘?fm 4 V@(};@@nﬂg% diluted

51 B Tt 8 o e

of thgayellgmigreddlpckpdforal b atmionTiempRatur€yR VoY a®Ein® 0 %M-BBS T2 %
T Ala Ala A
skingh e B a8 PESR0.0586 THisnd 203, IhRafsliS orety st Hpds Ve PBS-T

(szmrosL%m@hzgr Val Ser 115 120 125 <210> 251 <211>

126 <212> PRT <213> honp sapi ens <400> 251 dy Arg Ala
[00408) hha Aab-eynipiniag beytaridsupgaatags frog sectipy (&/3) wetel dilBled 1D in 2 %

MBS P59 58 SR R LU B Dot B bt e 1
at RTArThe Grels Abete %@eﬂﬁytlrh@/sswﬂl Y’BSGD Goat-anti-human Fab/HRP (Sigma, St.
Louis, MO, USA, cat. No A0293) 1:10.000 dilution in 2 % M-PBS-T was added to the wells.
Incubation was performed for 1 h at RT. The wells were washed 4 times with PBS-T. TMB
Plus (KemEnTec, Copenhagen, Denmark, cat. No 4390L) substrate was added and

incubation was performed for 5 — 15 minutes. The reactions were stopped by adding an equal
volume of 1 M HSO4, and analyzed using a spectrophotometer at 450 nm (Multiscan Ascent,
Labsystems, Franklin, USA).

[00402] The original bacterial clones corresponding to TT antigen-binding clones may
subsequently be retrieved from the original master plates. Plasmid DNA can be prepared
from the isolated antigen positive Fab clones, generating a cognate Fab expression sub-
library of TT antigen-binding clones.

[00403] A subset of the clones were further analyzed by an anti-kappa ELISA assay, in order

to get a correlation between the number of antigen-binding clones and the number of Fab
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Ser Ay Ala

Arg Val g—SeScﬁ;mnlgy%snﬂltsr Ser Ay Ay Tyr Val

[00404}1,2@11(1%8?8 %@ry{

TT uéing EﬂISATabéane"aécoﬁlﬂg kY e

Ser lie Thr

G u Vval

Lys Lys 10 15 Pro Gy Thr

Ser Val
20 25 30

V%%g n Ala Pro Gy Hs Gy Pro Gu
3753 Walis Plafep Ware sqrpenedtfpr rAgﬁlvmbreMth gntrfhappa Aband

Asp~ Thr

- SR R

e I'e%kl/\g olét%med

resuliparg suramanzgi meh.e tables AS thrbegh 19, SFIﬁ@htlA&ppaAEDISIZh fes&ltsamfonn

aboug

the ﬁﬁhﬂoﬁﬂﬁy:ﬁﬁ th
Ser

Hifessibh ol fRysinca

HUPHE VES HORg
Hokhefdsy Pro Gy Thr
115 120 125 <Z210> 253 <211> 116 <212> PRT <213>

B £k

90 95 Ser Ala Pro_ Ar
dherl T 155 rehts igorm about

Leu Val

Thr Val

HEbabbe $SBILESA scredfirg, ﬁﬁﬁl{%pﬁd &&EﬁAWREaeﬁ%?al 4)

I/l\

223> ¥aa nnrrncnnnr‘lc

0_Qa Qfﬂn cadon

200> 253

[y =yw

Plate# y Arg Al A e baghierannd | du pbadigroged & y hacl@rgund

Go0s¢-€u Val LY3
Al a Al a Ser

1015
Gy Phe Thr

o Gy

Prgﬁooggchu Ar 0} tet u23

30 Ser

Asn Al

\/_)’Q

Trp

GOSIVet Ser Trp

AL (] 11 Trn

Val Agg A n Al

Val—d \/ Hi-s_\/al

a Pro @y Lys
Lys Ser Met Thr

y Leu6§b 40
Asp Ay Gy

o1 7 A= BV | T

GOS2rpyy Thy Asp 50 55160 Tyr 4

Nl a Al a%ro Vval

Lys GI73Arg

GosFhne Thr e
Thr Leu Tyi

Ser
Leu

ASp AS
n Met A9

:ﬁ g::r t‘gultyéd'

UU\J

I'hr As;ug

Sum Thr

85 90 95 73Al4m2Val

Vi Thr

Ty
Leu_1(

D0_105 110 Val

Hs
Thr Val

Tyr Qug Thr Thr

TyT
Ser

O—Ir—p—el—ﬁ@l—nr—g
Yo FapyBoscolpnss p54 <234 % 126 <

p12> Pzﬂ'%i213>

AWZN

nono s2pfens

Cln _CAr

f:l\l

400> 2574
Ala Qu Val

[00403peP1 139 singde dlbnesRmalyGéd; 48P vlohys oV
Pro Ay Gn

Gy Arg Aatys Val
Lys Lys 10 15 Pro Ay Thr Ser Val

%2&hfited Anithey
X Gleu R Isgﬂeactwlty at

\J 1 I_CU vdA

A\ B B i oy |

Arg VaI

rp Val G n Al €
a leveéegceecalmgpfg background reactivity. 395 clones %r 27 % of the clones showed

reactivity above 3 x background, etc.

[00406] The same clones were analyzed for TT-antigen reactivity by ELISA, and results are

given in table 16 below:

Table 16 ELISA screening, TT coat (1440 clones in total)

Plate # 2 x background 3 x background 4 x background
G050 26 19 17

G051 24 18 15

G052 34 31 24

G053 46 36 30

Sum 130 104 86

% TT pos. clones 9.0 % 72 % 6.1 %
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35 40 45 Gy lie lie Thr Asn Phe Gy Thr Thr Asn Tyr

Ala Arg Lys Phe A n 50 55 60 Gy Arg lie Thr Val Thr
WOR@s5M$p74ys Ser Thr Asn Thr Val Tyr Met 65 70P@BDER004/000633

Asp Leu Ser Asn Leu Ala Ser Qu Asp Thr Ala Val Tyr

Tyr Cys Ala 85 90 95 Arg Ala Pro Arg Gy Thr Ser Thr

lie Ala Ala Arg Phe Asn Arg Tyr 100 105 110 Phe Phe

D, r

B g SR S b L0 1o R PR YL w2
backgapmér{éefm@:s tir68er@l pbtaingd Al dheGlenctiiaty dﬂarFalbd?cag‘dmht ®ith a

1rre1$%lnt ? CXIfAIitP') gg# %@ éﬁte# gpjl@rnwr etgﬁ(re ggr 25

00403 O$eli Mﬁp'ﬁ&‘t[ @lohek (482A86net iR tova H) h'h&t 2 Flog td o
[00408p 5 P poRtye Ao (821 Trp Met G baﬁb ay R ones

(130(48@) q&l}lb@d)/repxptynyrmth”lyﬂg aq'shp 25| l:@ckg)o@ﬁi E@eldl“ his lgpz] @pes not change
Ala Asp Thr Ser Thr Ser 65
sign %gﬂ}? %6ﬁgrﬁth¥§}:)a(:k Ouh%get"l- u Leu Ser Ser Leu Ser Ser

[004005 BlXABS&Z& wilt plates vM@é so3&en8@ fér clotles With TV ScallivityNThe hbthber of
Ser Thr Val Phe Gy Ser Ay Thr Tyr 100 105 110
clongg %lelg(ggls@tcg/repy‘gwq;ywlth-i.,hp awggem@rﬁ shewn 1 téle @bje | 7.eAwti-yappa ELISA
5 Thr Val Ser 130 <210> 256
wes g&rlcfgﬁ%iﬁ@i%%;@e%ﬁaé%lb hono sapi ens <220> <221>

Wﬁ%ﬁ'ﬁﬁi@ﬁ& streékifig (T coat (F60FGRS iRl Or Fesponds t o
a_stop cadon <400> 256 Gy Arg Ala Xaa Val Gn Leu Gn

Platcln Ser Gy @y b@ckglLoadeal lysbadkgrbﬁn&r q @ ybathersand

Al o Al Ar Dhn 20 2

CUI-\IgI_l:UOCI u_y I"\IG.I'\IG.QCI _ylnc-.\.u LELE A o0
Gosgo Ser Asn Asn Asn t Asn Trp V§ Arg d|n Thr :Zo Ay

Gossys Gy Leu 35 40 #p G u Trp Val il a Ser [I1Te Sen{Phe
Gy Ser Hisl Tyr lie Ser Tyir Ala 50 55 60 |75Asp Ser Val

GOSﬁys Gy Arg Phe THS lie Sgr Arg ASp Asn Al a Arg2Asn 65

Nal Tire | o M~ Aht Acn Car |l A Ara \/al
| = wpw | W VAT

U ID OU I-\Ia val [ AYA | CCU—r 1T 1Ivet T—oCT
G"S@ u Asp Thr| Ala vall 85 90|95 Tyr ZPyr Cys |Thr Arg6Cys

Go58vg Gy Gy| Thr Arg Thr Tyr Tyr byr Vet 100 105310

Asp Val Trpl Gy lys Gy Thr Leu Val Thr Val Ser 115
G05920 <210> 25 7 <2111>8 126 <212> PRIN4<213> hono sapBens

al . I\r \ /:
460>—257—G g=A B LysVal—Gn-teu—Vah G-n—Ser—GHy

Sump; "Gy val Lys L%@ 10 15 [Pro G ¥75Thr Serl val AR val

% TPGosMondyy'S| Thr Fere Ty Gy TyrgYad, 7,0 %

[00410] The percentage of TT positive clones in plates G054 — G059 was comparable to what
was found in plates G050 — G053 (table 16).
[00411] The results from all the clones screened against TT (table 16 and 17) are summarized

in table 18.

Table 18 All clones screened, TT reactive clones

Plates 2 x background 3 x background 4 x background
G050 - G053 130 104 86

G054 - G059 209 175 151

Sum 339 279 237

% of total (3600) 9.4 % 7.8 % 6.6 %
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Pro Qu Trp Met Ay 35 40 45 Ay lie lie Thr Asn Phe
w@Rops0k774rhr Asn Tyr Ala G n Lys Phe G n 50 55P@0DERG04/000633
Arg Val Thr lie Thr Ala Asp Lys Ser Thr Asn Thr Val
Tyt Met 65 70 75 80 Asp Leu Ser Asn Leu Thr Ser Gu
l“““%ﬁ“ FHpmMALY 52 (nfal Ofﬁﬁ%}qnew@wdae%wgm vath KF gt laps apsobackground

I T n Arg Tyr
love BRI i BRtespliisibd QLA s ] 7 (L
[00416& AliTpusitivaicldBes edHibitihg @ea]:ﬂ51ty<%ﬁﬁ?ﬂﬁ&x@lﬁ@roﬁﬂ&w&i%@lmed into

PRT ,76<213 h <400> 258 dvy Ala Qu Val
96 rPlaE%ijasxPé’TVO giq?i%@?f I é‘l@l@ﬁt%ﬂa@y‘éhqwt dqy, {le actpria was

I
s o, 1 e Rl i 0

mMEIN A&IQ&“ PPBSA)yE M Na@ gnd ipcutBSedim 1&5 o 15 rifmpteh/bTh@eﬂplasmw
| ie.Ph Pro .Asn. Tyr. Ala 50.5

extra% Xla cc}fﬁl hegrb%lclg @fﬁ} a%pﬁ‘sa{]pé]ﬁﬂq- ciiyily qung g&oge%‘gﬁs I}g,rtgerGanalyzed
HereSe¢ SHHW reSelits H6m Ge EﬁclﬁﬂafE'(GOG‘d))afoFVéacWEy tH ahe@! lKaﬁf%Q Figure 18),
Ser Leu Qy Ser Gu Asp Thr Al'a Val 85790 95 Ty

Ovaldey@lm(uarefl@t@d %ﬂgeVMFIQPW 1@) yi Tithigyxe g0pend Eyone-f'gpp cAtnzpetmve assay

w3 - 01 Bl B ko
perforRitden hMm&qﬁr@l&nﬂé@ﬁ?acﬂ 29thel s}(r\n/é\lfdglthNnﬁ . OG' 2 c Vg Ir . T[H] r

o o e o] otk R0 15,9 T
reactb@ Wlt%%\?ﬂ%&l@in(?ﬁwéﬂw-r@ﬁe I?a&b‘}{(}gw@ Hn%{ghlh%&’ Tirv{?as IfJecﬁlced or

Gn Pro Pro dy Lys 3
comﬂilefalyughlbmeé bsdiT 1ﬁrsp1uﬁb;1 (BgyreQ1Y, ihgisatiigsthdythe EIbnEéSreﬁ&

AR A el e A il e o
%‘I}bl @H‘ %F Bféﬁgo a(?@é}oyeg-m 85(3!93(/) gEeGAgp Tgr

Baclagiﬁuﬂ@fevbi q Kﬁﬁ-}&yp@&,ﬁ;d/ Thr Y@e Thr] Val Ser
115 120 <210> 260 <211> 124 <212> PRT <213>| hono

o=

2X sapiens <400> 209 g Al a C§I’4J°/M§I1/9@I)n Leu Val Gn

S | G GV Vgt VaL A gy Ser Leu
3% Arg Leu set| oy QN3 ser| G 775 68 Tel 2055 50

4x Asp Qu Tyr AI ag4l\f}a,t(8§@6) Trp Val690«roq6§-;|9@)Al a|Pro Gy
Lys Gy led 35 40 45 Gu Trp Val Ala Phe He Asn Trp

Asn Gy Asp Ser Thr Tyr Tyr Ala
h. Diversity analysis and clone approval

[00415] Plasmid isolated from 47 clones (from plate G060) from the cognate TT antigen-
binding Fab expression sub-library were subjected to sequence analysis. The variable heavy
chain encoding sequences were sequenced using primer LSN-HCP:
AGGAAACAGGAGATATACAT (SEQ ID NO131), annealing to the P tac promoter, and
the light chain encoding sequences were sequenced using primer LSN-LCP:
TCGCCAAGGAGACAGTCATA (SEQ ID NO132), annealing to the P lac promoter. The
sequence data was analysed using the Vector NTI software (Informax, Frederick, MD, USA).
The resulting sequence data of the heavy chain was trimmed to one base pair 5° of the
upstream Ascl restriction site and immediately 3° of the downstream Xhol restriction site.
The light chain sequence data was trimmed to the second 5’ base pair of the upstream Nhel

restriction site and 3” of the last codon “AAA” encoding the variable chain C-terminal lysine.
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50 55 60 Asp Ser Val Lys Gy Arg Phe Thr Val Ser Arg

Thr Asn Ala Lys Asn 65 70 75 80 Ser Leu Tyr Leu Gn
woRw0sAET768er Leu Arg Ala G u Asp Thr Al a Phe 8BCBDOK4/000633

Tyr Tyr Cys Ala Arg Asp Pro Arg Thr Lys Leu Gy Met

yr Trp d Thr
Theff T rw%rwlﬁ?ef &ipe &Of i%tolifg@ll@m@&hgwaﬁﬂslsﬂChamtrazsiazwn of each
DNAquerde3> hono sapi ens 78<400> 261 Gy Arg Ala G u Val
G%Leu Val Gn Ser Gy Ala Qu Val Lys Lys 10 15 Pro
[00416] \Fhevariable heamy ang Hght chaBemc@ing @queﬂd:@ vieee afdlyzelyfor germline

genecaSngchéq a%% %gﬁ-%&uir\é/%ls g%-t}fxr&d;r [Qgse@egn epvag@ll;?e@eglrom sgqu{]qnce

dataleasd YVIReY Oelﬁeyfof\Pﬁ)té:iﬁ'E ﬁ%—l Géé&rg)é’l;@é%l [gﬁ&sﬁg c?orﬁe%(}el ated

An V
m&&f? E@g V%Ql?‘g Sfr@gwwi?fpr erewh sggurentesho@ing a'Nbgeﬁ‘serreﬁ‘ﬁtmre
orlglhﬁﬂléﬁ‘&me‘bQh?&énf%ﬁa@grhe%y?c}gggge%gﬁlﬁgﬁ glﬁgel@lg}/ng-% éH ~family

H s

VHI11bough Y Hi aadSdiffermt Guyabl Yappylig Mhaﬁﬁ%kr}éﬂlhe -jg_g%le%édongmg to
er

VKI’%@@?%&%XE‘ t%@\f/%b -FErF]{[I' i%isizgorlnzfsgpl ens <400> 262
(0041 Furﬁ{e&n(/)\leathg\)dnylﬂle g’%ﬁ%ﬁ%ﬁc\@g’ t%aq%ﬁl&rdg n{y ro%g} se@ygnces

Val L 10 15

Wmch;@re!\zlfgr@é 5131@ yheT&thSé sofiwareZthf@nai) Fi:e)dérlélé IMDT)/US@&‘AS Hkpicted
VaI r n Ala Pro Gy Gn Ay Leu 35

inF 1%1 § %sg thegupteln saugyse pggplgrys /sgepva]rmble chaln

st e g g R

designgted path Ibfer th%wamegbée I8y lchain AcqpeSes arx&gﬁ fosthe ﬂgtabpé kappa chain

As e er
sequééicg ﬁ%g)r“%%rbgs@& %ﬁ%%ﬁﬂfgﬁ‘ﬂ@%ﬁ% g‘lﬂr‘% @eﬁe(@eﬁces were
categGtiyedldvcolding tWahe thaturafin gabtypd BM1idPe ﬁ?t&@l% Z%E%tﬁ%ilﬂ% (iDRl 2

126, <212> PRT <213> honp sapi ens <400>
and 3pgiogs, repspsenied pyalower passdetteginyalphabetipal omeur Sfaflen lojiﬂlelc@ones

61 Wt iR g P F

2060:p B, d(]Seﬂ)ﬁg gl 2308, }aoe) &rdol Gole Wi arBbpaA AuAGiA (erdA%)L{T o ID £060:
n

T T T lie Ay Ser Thr As
h12). e%eoco s %F Al @Q@%rgpgr}é[g@fi Ibpgrl';g coldtesalting|ip fm@@pnal@lab

fragnfdefy. Fhuir O‘Ntl?esbﬁEnes were members of groups containing similar clones making

them redundant. Additional clones would have to be analyzed in order to replace the
remaining 3 clones with premature stop codons as they were single members of their groups.
Alternatively, the sequences could be corrected by standard molecular biology techniques
such as PCR, replacing the stop codon with an appropriate codon.

[00418] The 47 analyzed V-region sequences could be divided into 20 unique V(D)J
rearrangement groups (designated “groups” in table 20) both for the variable heavy and
variable kappa gene. Four of the rearrangement groups could further be divided into 1 to 4
maturation types (a through d), reéulting in 27 unique antibody encoding sequences
(Table12). Generally, specific heavy chain rearrangement groups combine with specific light
chain rearrangement groups (e.g. H1 with L1, H12 with 1.24 and so forth). Further, the
maturation type match among pairs of variable heavy chain and the variable light encoding

sequences (e.g. H4c match with L13c). Such stringency in paring among rearrangement
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65 70 75 80 Ser G n Phe Ser Leu Lys Leu Ser Ser Val

Thr Ala Ala Asp Thr Ala 85 90 95 lie Tyr Phe Cys Al a
woe@sMsAa7TArg Arg Thr Tyr Ser Gy Tyr Asp Ser 1POI/Dh&2004/000633

110 Ala Phe Asp Tyr Trp Gy Gn Ay Thr Leu Val Thr

al 115 120 125 <210> 264 <211> 124 <212> PRT

groups i@‘fnﬁeﬁ%ﬁ@éw@ng diggingognats paxing ofthg vatiableyagioragncaiing
sequbfides@ n G n Ser Gy Pro Gy Leu Val Lys 10 15 Pro Ser

G u Thr Leu Pro Leu Thr Cys Thr Val Ser Ay Gy Ser

[00419h Homv% hédyyShuinTharrabgeméptr grdtpHIEes anl é)ﬂ:CFﬁl(ﬁl g{@paﬁs Rwith two
| e

S €] 35 40 45 G u Tr
ittt Lt chatt L2 ang 13 aCHs ¥hs UgHe WH‘*A@ﬁlmswgaaats@hee typesa, b

and Sefat hﬁtbhleé/ FitBen B%Qurgﬁbné eé 198 35 th%ﬁ{he ﬁdTWas g@f) found paired
Asn Asn G n 65 70 7 Ser ’Leu

with\hg simgle mnabeniaheryp clmn gAbup N2 Twy out&ff s@@engmmyeavga,cham

sequéll%c%s f@% V\ﬁ}@%h %%E) clgé% L%;F argr %Vegl?; ogrs%/e@}i/ﬁa%ﬁavmg}@ng@qquences pair
with TIP8aMalsufiiary, khesb 2Bserddibns 3 e§1%3 %ﬁnﬂl ex %%‘gfl’ey: &Eensmn RT-PCR

<213> honp sapi ens <400> 26 Y a Lys
evenf gihiesggwod Thsmrﬁocanylbmisap@ucm@p asye ctl;bs with th6 géircxby]g@ y

com@ﬁ{itl(gg }%ﬂg% %HX%I,L@ %if 3 d1§ %rsng \g%ﬁ%@éval\éﬁhng events

ofth@lllghﬂ_cﬂialrﬁndl heapy dedin @ne pErinl) sddh 49 fr HD @ndl HRla SAth 98 was
His Thr Ala Gy Tyr Ala. G n_Lys Phe Gn 50 55 60
expestf th&rf‘ép%meqfﬁ’mﬁ?éﬁemﬂ limjtipgailytion of gapmapellsasn Thr

[00428 shégéqugﬁire 1%&151? éﬂ%&dgﬁ J&?Hgligﬂ{ paé’% 05 Bl? g\éa-{%f)l §%ﬁ‘éy chain and
variapledight ghaLn; pndddnnmquémes fibm thé sari¢ groAp gncﬂ’hﬁtlﬂxsuibn_lﬁ_ﬂgrge is at least
90 % i Rgierably anjit &avk. ke Rytgxqmmple 900 Yerel sbovad o eroup H1

oy 5 o o O 1 60,

varlablf:che@/y cliin emdingssequenge veriresBend fr SEQ D N@irl 68>|and @leyvariable light

ooy o R T ) P ) e o m.

SE Ibr aﬁsmafse Whe Eﬁm(%mNm iSWligdwih SEVD Rboer 3 e5s0ar bl
Q55 p60 € Arg Ilne r Val Thlr Aﬁﬁé yg Ser Thr (Eh fable

heavy Rhalusrd/ Y65 boes ar6 BotAerripab o theaiarihle L cheias (550 1D NOs
215 aﬂﬁfm@ §/32§ F&aség aré%]oq 1(% hce;rlly{hl é’orre%on ip 3 S%&Lbe%g%gf; g@é{%f 98.3 %
betwéerngth@gertwo cognate pairs (2060203 and g060a01). However, when looking at
sequence identity among different groups it is not expected that the sequence identity will be
high, since it is a polyclonal sub-library and diversity is desired. In this particular example
the lowest identity among the cognate pairs is approximately 40 % (e.g. g060b11 and
g060h11 have a sequence identity of 39.5%).

[00421] One embodiment of the present invention is a sub-library of cognate pairs of
immunoglobulin heavy chain variable region and light chain variable region encoding
sequences, where the immunoglobulins obtainable from said library are capable of reacting
with or binding to Tetanus Toxin.

[00422] A further embodiment of the present invention is such a sub-library of cognate pairs
of immunoglobulin heavy chain variable region and light chain variable region encoding

sequences, comprising individual cognate pairs with at least 90 % sequence identity with one
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Cys Ala Arg Val Leu Ay Gy Thr Arg Leu Tyr Tyr Al a
Leu 100 105 110 Asn Val Trp Ay Gn Gy Thr Thr Val
Thr Val Ser 115 120 <210> 268 <211> 124 <212> PRT
<213> hono sapi ens <400> 268 Gy Arg Ala Qu Val Gn
Leu Val G n Ser Ay Ay Gy Val Vval Arg 10 15 Pro Ay
Gy Ser Leu Arg Leu Ser Cys Ala Jy Ser Gy Phe Thr
Phe 20 25 30 Asp Gu Tyr Ala Met Ser Trp Val Arg An
Ala Pro Gy Lys Gy Leu 35 40 45 Lys Trp Val Al a Phe
lie Asn Trp Asn Gy Asp Ser Thr Tyr Tyr Ala 50 55 60
Asp Ser Val Lys Gy Arg Phe Thr Val Ser Arg Ser Asn
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Val Ser 115 120 <210> 270
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| OTeCeeN — Zebtl [mpdd b DINY _m Bl _ 1| @9l B SLIs e CIH 2010908
REBIHE) S ROk | G T 2O S o REEGRT 2 16186 B| TH|  #0P0903
5 SORQIGy 5 60911 m ‘Tedd &5, E &b sBH S K@\ 169 e| 1IH 9030903
3 P o Besof | a G T AFAlE o2 B SBETE 15119 el 1IH 80P0903
¢ L8CHIN o BI0BS EWE o I _ & & b o0l EH oBvael V. 9vics el IIH £0°0908
THosCEBE| < 6kt | o T O HilBEA] > 0 BEF QDT 6Ot £ Shics el IH 2190903
D PRSIV © O8M.e-|— G | SV S _ B3PS JE SEEFE L Opeel ® H 1080903
T E8IT] < AT | > Febrad © A © — P O T @zhot | 891SL e TH £080903
5 OER| S Zne C PR NS 2 8k 3 TS HBER Sl q H £080908
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LRGT/DB2®3/000633
Leu Ser Ay
Gy Val Qy
lie Thr Lys

(52) 86<223> Xaa
Leu Val

(52)
Leu Thr Cys Thr

Leu Lys Ser Arg Leu Thr

Leu Thr

Leu 20 25 30 Tyr Thr Thr Gy Val

corresponds t o a stop codon <400> 273 Gy Arg Ala Gn
An Thr

wo/2005/0k774.eu Lys G u Ser Gy Pro Thr
Xaa Leu Ala Arg lie Tyr Trp Asp Asp Asp Gu Arg Tyr 50

Tnp881I¥EY® g G n Pro Pro Ay Lys 35 40 45 Ala Leu Qu

<221> M SC_FEATURE <222>

Pro Thr
Phe Ser
55 60 Asn Pro Ser

. 22588 o 2T
M_uv, < [y o\w 0unl 3 :% eHpoR o U oM rm %Era mo w .mmw%co%oboo sioqunu (1 OHS d1ed1pul ‘[onu bog pue seousnbes urejoxd
m%oﬁg &wmm @ﬂ:mm@ m@% SoppT 4B1dbog Surqureros ur pajesipdur ssousnbas Surpoous A ssyedIpuI YSLIOISY
3 > Bl sO oo FaB8epn [ wis| yidd| HA 6H| 0190908
1SRk I FLOTH| Bedtld otley | orda|  eHA 8H| 080908
& LB oF L @T|>¢cZ@| isy| Ordd| €HA 8H 9090903
G <o [FRIP| @6LLN  8LIS8 STA| THA LH 1140908
S = 16T o B O ®DBOFSL OLILL| 1dd| HA 0CH L030903
4 . 88TSEL, © erldd O L0 ggl|s ivesig | Lvibs | 88-dd| 1HA 9H 090903
ool < gada ESDE coxo 4§ 18|  ssdd| IHA o  wH| 6080908
¢ abST% T o AL eL|s USweshb  8SIS9|  88dd| THA q vH 70903
< < BI —_ P> cOB iDL 9s1e9| 88dd| THA 0 vH 5020908
& WL Y LrgyB I €5109 |  88-dd| THA el H LOP090S
TS Edy e O a9 £ cli6L | 88dd| THA e| .H| 0190008
N OTAESHEN P TERE 19| 88-da| THA el H #0908
Q@ O ¢grB o P1ag | S YA Y ey | 88-dd| THA el H 1090908
0 IR N Y] o &, @A o Ovily| 88-dd| THA I 5090903
e < Coldd | I E) T LSOOI €910 | 88-dd| THA e vH 80J0903
pafi ) 10§l oo X m AR L 0515 |  88-dd| IHA e vH £0P0903
1 _SLees] < - el |, PEIY | Lda|  €HA - €H 2080903
3 208 O R4 | > o T ETEYE E 6519 8cdd| ¢HA -1 €0§0908
& _06TL6T | Yo d o &R |, 6VI9S| LA | €HA q €cH 7190903
I EUZBY) T = a8 AE00KD O 6€19v | L4dA| €HA e| col 1180905
& _86CEHT.] > _ J6E8Sh L LSTH9| 8SOD| €HA 0IH 100903
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Asn Tyr lie Asn Trp Tyr Gn Gn Lys Pro Ay Lys Al a

Pro Lys Leu 35 40 45 Leu lie Tyr Ala Ala Ser Thr Leu
w@ws8e774d y Val Pro Ser Arg Phe 50 55 60 Thr EIT/DBew04/000633

Gy Ser Gy Ala Asp Tyr Thr Leu Thr lie Thr Ser Leu 65

70 75 80 G n Pro Qu Asp Phe Ala Thr Tyr Tﬁr 8/3 gn

A hr 85 90 95 Ser Trp Thr Phe y n

gy Sarbil afffotticll 2 Lys 100 105 <210> 277 <211> 109
[00423D PpcongRtitien aSsay Massctswin ender ¢t dterntind tHeeppadent #Eipitivat ICs of

Thr Pro Ser Ser Leu Ser Ala Ser 10 15
Seleﬂdgés p%%G@g({) Thr He Thr Cys G n Ala Ser @ n
[0042% Brﬂdﬂ?, Frdh)l’ fra?g(ﬂle%@ wéte S8 Predset ih-80 nﬂ%ﬁlt[ﬁreﬁ’ ad Wllo%s nS @n‘l‘ 2 x YT/100
Lys Pro Jy Lys Ala Pro Lys Leu 35 40 45 Leu e

peg/mi] Garkyel. 1 Ksﬁluew V@Sradmcw@wl ovgrnightsultare, apdshelken ém aﬁﬁoxmately

21 37 el A 28y s S PR R o e
overfight JMO°@’Fhe(3lé3(t @yn tHYBachSf Wy ca‘ié?:te%g’oeyg&n&ﬁugﬁ onl-a? 4000 rpm
Thr Phe Gy Thr Lys Val Lys 1

for léznmute&mdsmmbmwsmﬁdedqm mBO,BdeEiDTAaQHe«BBS 0.8 M

NaCERP incbilel it e 5 Bunes. Yie pesiglasiy calgervizs oot by

centn‘ﬁﬁl@a@iﬁaﬁdl&o@daat%%g n Prolie Ser 20 25 30 Thr Tyr
Leu Asn Trp Tyr Gn Gn Lys Pro Gy Lys Ala Pro Lys

[00425] Ehggompetti®nlassay|vias n@rfen@@asﬁﬂoﬂoﬁszrth@\pqlplaﬂmﬁemrﬁ&s in

spprf e ooy ReatpeR el ity oElpst Yo Spsicive

n&@ﬂ@l % 6i désvedA® Alomehbmpbsd, deki® &% C%h@hﬁlnan d
eon ys éjgl?EPr cs)ﬁgSSJI 90 95 Pro@le Agn §1 1 r §?l5r1 oma

cell 1@}#3 B0 Igxprospiag ey nti- gyt azolzboéz TS ugerio Saﬁamﬂglims &le_@lio the first

tube E (ﬁzﬁ@ﬁ? M@U&g%‘rﬁ ge rseﬂ.ﬁe%ﬁg%ﬁ% altI Kcrur-‘%%lg ) efa 111 g'leajgpovwng

tubesGlu;akAg)a ot oVedveil ldilufidre oFTIT @ysn /PO@nM @ 232’1\/1}31'% $&ictions were
gr 20 2 S%OSer Trp LeuAIaTrgn_ n Adn Lys
mcuww gPRIXImetely fp émw@s plggomsemperatirg. dihe|spaplpy rwem/gansferred

fo E%ﬁ@%eé@t@ﬂ%% gé%%?g%io(gﬁ&?ﬁge*@ﬁ%{ F8%nEd "Fhe plates

wereSﬂdSubSmﬂ fb:eth@LBroY)ﬁl %&p%&tlﬁ@ GolloWe® bR vASP wWiREPBN-T, ddkt-anti-
Phe Asn Ser Phe 85 90 95 Ser Pro

€]
ey EabyRP S} aGigH a0 Ao avkincwecH§os 1 by SMIp Bl subsirate
(Keniﬁ?’l‘ el:ﬂ,ODenmark, cat. No. 4390A) was added, incubation was performed for

approximately 10 minutes, and the reactions were stopped with 1 M H,SO4. The plates were

read at 450 nm. The data are plotted in Figure 24.
[00426] The apparent affinities of the analyzed clones are given in the table 21:

Table 21

Clone Apparent affinity
£060a10 0.50 nM
2060b06 0.60 nM
g060b12 1.2 osM
2060c04 0.55 nM
060404 1.1 nM
2060101 1.2 sM
2060204 0.9 nM
g060g07 0.35 nM
g060h11 3.0 nM
mp584 (pos. cont.) 6.0 sM
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<210> 280 <211> 109 <212> PRT <213> hono sapi ens <400>
280 Leu Ala Asp Val Vval Met Thr A n Ser Pro Ser Ser
woews8e77Al a Ser 10 15 Val Gy Asp Arg Val ThrP¢T/BKIHr/000633
QIS Arg A'a Ser Gn Ser lie Asn 20 25 30 lie Asn Leu
Trp Phe Gn Gn Lys Pro Gy Lys Ala Pro Asn Leu 35
WO“%DAMC%@ tphle 2Tythe Bah iragmerge havlémppamt @finitigl in @C)IOWaI nano-

mol%og u ég @Eorqml? aﬂ%r Sl]ﬁllrgi%g%gresacéﬂ X {eépsal 6§eé frgg%axtﬁ exhibit a

high@&r app&ient A’ﬁ'mit?hlﬁanﬂhﬂ ofliie Phage aiéﬁla%d%nQdWFa@ flagrhént Tyr
Ser Hs 85 90 95 VvVal Arg Thr Phe Ay Gn Ay Thr Lys
Val ulie Lys 100 105 <210> 281 <211>- 115 <212> PRT
<2!L§nh‘6‘ﬂ9'sapl ens <400> 281 Leu Ala Asp Val Val Met

[0042_§“'In &Bror $903 %ﬁ@frﬁ%& %(?]f *F?lép@élﬁcg B gg:%ll gﬂ%%érrﬁﬁ]gégl ¥lood

Ig Al a Thr s Lys
mongesite o@l fract@m vaasopleultad tS@rOQ.A%l ApprokmatélymOO'ytbgﬂMpa‘ﬁsaNere

seneldiff flfy T3 500 b Beeafcd s ool ransTophesd, i essgmase o ibrary

Were@cbéei{ai usThROERISA Af8hds8835€lonéd showel TP ﬁéaéﬁﬁty%% ]@JEISA
Asp Phe Thr 65 70 75 80 Leu Thr lie Ser Ser an

screenfng. & @f figpe Glaneshage Yean apalysqy withyrespeet to a:h@15c1®ai dtexsity. Of

Vet Phe d Ay, Thr, Lys .
e, 3T At Tk i
sequsiﬂ:]:@.ﬂ“}EEéToﬁH&s%Rzlcfmmoﬁ@lﬁb@ﬁl@reﬁ%ﬁ@t% stsp2codBn tHd %l‘%l%'ed dofrection

Val u Thr An Ser Pro Ser Ser Leu Ser Al a Ser
befowaranéﬁeey tond prajmpnlian gxpression yectas, Tl Gansfes t%mngeaha@empressmn

Vectd?§ R/ak H@sc?%f:/d ﬁf;%)é%p%olpﬁﬂﬁﬂ— Wr ébé@se%b A—fﬁltte l};vq% gne%urred on

Selec@mlmea, 18egingdoni the 1Gier Iﬁno—nﬁlyr tdaippélr gicGatoldrgnddne 50
55 60 Ser Ay Ser Arg Ser Ay Thr Asp Phe Thr Phe Thr
[i l$er Ser Leu 65 70 75 80 Arg Pro Gu Asp lie Ala
'? P‘ﬁ‘s? Cys Gn Gn Tyr Asp Gy Pro 85 90 95 Val

[0042!)]€'DheTT1étaﬁikeT diY is@n¥ ofthe nlbt td:1S stiRlanSshknlowd Wi¥iSa A dose of a
105 92<210> 283 <211> 115 <212> PRT <213> honp sapi ens

few nanggranp Jhe tesin iy prodycad by & laginidiney tethni, aGpbil beteri®also peyent in the
dlgesﬁgé txja/@tuofe‘lys oé@% ég{un‘ég%l%gl'tgtlég% @Bumzatlo% p'?‘oga}aryhas le{”fgctively
abolished the disease in the western world, although 100-200 cases are still observed in the
major western countries annually, with a case-fatality ratio of 50%. In the developing world
the number of cases is significantly greater. Bacterial growth in contaminated penetrating
wounds may lead to toxin release, ultimately leading to rigidity, spasms, respiratory arrest
and death.

[00430] Hyperimmune immunoglobulin products isolated from human blood donors with a
high titer of antibody response against Tetanus Toxoid may be used to prevent tetanus or if
instituted early to treat established tetanus, also in conjunction with active immunization.
However, due to shortage of human product, equine hyperimmune anti-Tetanus Toxoid is
used in the developing world. Recombinant monoclonal or polyclonal antibodies against
Tetanus Toxoid have potential to substitute hyperimmune globulin products for therapeutic
and/or prophylactic use. Recombinant monoclonal antibodies originating from the
conventional hybridoma technology has been described to be effective against TT (Chin, J. et

al. 2003. Biologicals 31, 45-53). Interestingly, a synergistic effect was observed when mixing
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20 25 30 Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp
Tyr Gn Gn Lys Pro 35 40 45 Ay Gn Pro Pro Lys Leu
waewshoss7ayr Trp Ala Ser Thr Arg G u Ser 50 55P@DDERG04/000633
Val Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp
Phe Thr 65 70 75 80 Leu Thr lie Ser Ser Leu Gn Ala
two pgogoglepalagiibodies. Fhys, Fyecomhinany olyslonal - "@tanm@ﬂfoxwir antibody

R LAl TN T T -

treatPRAt @&Zﬁ‘@ph}ﬂm{m)pmtleﬂ ef pARAs a2 8idk bedelopifd Wtanue Val

A.n Ser Pro Ser Phe Ley Ser Ala Ser 10 15 Val
10043%!6 55112@51%‘5“% P thePrespit ipygution ds wegombalasreﬁolmlnna@ y
Gy e Ay e Lt g gt gy 1gfus Towin
[00432] A 1Se: %érrﬂi embedin@nh oBhe piasgnt\¥avenBon 1§erecémgnﬁh’epcﬁjbcl&’fal

he T L Th
iminfiogtFin b P rsactng i SPied st SCiams Repin pR@PRFal of coguate
b 1 e Ao [ 5 9 i
[00433h & f!!UBeflell@OdMgﬁ oﬁ@s PtQSEmblnY@glonZ&aredERibm%ﬁn ﬁolybkormi

1mm§£(%l@3ﬁm§ép%e g?]%acl:‘t? gr(%%@ngg :{/gtiam’\éé'go%g bb’ﬁr&dgglthe
methdt mcddréinghe t}@/}ﬁeﬁﬁhnﬁérﬁloger g 2 ﬁSFSJ lPIr g éer i? 2 i | 20

00436y § fifhercgibodimons of hefsesent varionds a rswombtannt Paclomdl
1mmﬂdglm‘lmga§ab\{ﬁbf ﬁﬁ&lt@hﬁit}{%&lgﬁﬁg ?&g Tgt?ngsoli.%gn &otg}%{%ﬂg individual

cogn@ paAfs 80inBhnnézlobuBintheAwypcHairevadableegionynd T T‘ﬁht &han Ydriable region
Phe

Val
with & BaspD 9% SE1uae ety yithope 1diuiduabEg 1 patos eokrimmong SEQ

ID pdik29212>0EF305 &116%84710211!5 @Qgﬂz@mlf%@@é%%%%os 242:289, 231:278,
M SC FEATURE <222> (973 3> Xaa cor responds to

263:3H 0 2352¢d 331: 2@4@@039228@ 3@14 2A[l 29612831289, ¥28:21% 244101, 250:297,

eu Ser 10 15 Pro Gy Asp
252: %9%%351{1:: ?2(§gé &;Z%@@%Sx a Ser G n Ser Val Phe 20
[00432]5A1&ﬁh@ smRsimEiRfiRLinMmion! B a-lfﬂl'énﬁicféuﬂa? c&ﬁﬂﬁof fich gn)fpnsmg a
QGn Ala Pro Arg 35 40 45 Leu Leu lie Tyr

reconﬁwpa%pglmlglatmtﬂ@dy capablerfgeanting Arith or b1nd1ng to Tetanus Toxm as
active ingredient intended for the treatment or prevention of a tetanus. Preferably, the

recombinant polyclonal antibody is combined with a pharmaceutically acceptable excipient.
[00436] A further embodiment of the present invention is the use of a recombinant polyclonal
immunoglobulin capable of reacting with or binding to Tetanus Toxin as a medicament for
the treatment or prophylactic protection of a patient at risk of developing tetanus.

[00437] An additional embodiment is a method of preventing or treating a patient at risk of
developing tetanus by administering to a patient in need thereof a composition comprising a

recombinant polyclonal antibody capable of reacting with or binding to Tetanus Toxin.

Example 12: Comparing results obtained from two donors
[00438] In the following example results obtained from donor TT08 are compared with the

results obtained from donor TTO03 in Example 11. The results are summarized in table 22.
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50 55 60 Phe Ser Gy Ser Gy Ala Gy Thr Asp Phe Thr

Leu Thr lie Ser Arg 65 70 75 80 Leu Gu Pro Gu Asp
weh@spaTdval Tyr Phe Cys A n Xaa Tyr Gy Asp SBCPOK2®4/000633

Ser Val Phe Thr Phe Gy Gn Gy Thr Lys Leu Gy lie

Lys 100 105 110 <210> 287 <211> 110 <212> PRT <213>

hduble2dpi ens <400> 287 Leu Ala Gu lie Val Met Thr Gn
Leu Ser 10 15 Pro Gy Asp Arg

——Ser—Pro—Gy—Thr Leu-Ala
| AlaThr leu Ser Cys Gy Ala Ser Gn $er VET0Phe 2D 29T0S
TT $pecifit yladsp cPheinFEBMA Racion EVISFem His Lygpotsp G @011%

o Ceu e 1yr Gy Ata Ser{rhr
| CD13ell f BRI R clion IRALS) per ar 4 500 54 6 Bt Sor iy 5%

Plasiarcell in PBMCGkactibh(FASS (Hhs%sh’mmmﬂ) Thr 1g.e%er Arg 698%

. . Phe Ala]Vval Tyr Phe [Cys
Esti Qtﬁzglil%%%lj;&q&wja;@%g lo§?% C85ser \al PhéPhr p Y G §00

NuniBlenof3loneFiscrepyesl i[oeﬂial&xprbSSanys 100 105 11400<210> 28&000

1 0 sapl ens <2202 <2715
| Nunfih Pt Slon (o 5 Backarclfily 5501 °1° <2233 s ¢ 858
Nm@esv%@ow@mmcb@»ﬁsﬁemﬁmtw a Gulie VaB6deu Thr G3400

Nurr%%f oip ”P—sﬁééfﬁ(;r a'bnése@. xs&{ckg‘i)unéer 10 1% Pro &y Gn Af)gugg
LU St b o N =0
n LyséPro G

Nuné?@r %Mqu@@esrmalmd fmrlaﬁtTrspeqrﬁc clanes G y Xah02

VH@rglhﬁéguagg 35 40 45 Leu Leu lie Tyr Gﬁ&ﬁl-ﬁfr Ser NA

ol Y I IRW)

uy He Pro I-\.b[J /-\lg 5055 60—FPhe—Set oY
hn@%lei@r Gly Thr Asp Phe Thr Leu TRMKIIEdV)Ar g 65A

Num'b@raﬁnﬁ@le'-@@nﬁb%aﬂég Asp Asp Phe Al a|Val Tyf Phe Q’S 40

n, | €] Ser 85 0 95 Ser Pro Asn_1thr _Phe

APPEERL AFILIAEE ye Loy Glulie Lys 100 1093180M0s bagNA

<]8[A1fhoﬂa]tﬁly§2d2> PRT <213> hono sapi ens <400> 289 Leu

Ala G u Thr, Leu Thr G n Ser Pro Gy Thr Leu Ser
l“““ﬁbﬁh@é%a% iljus trﬁﬁeé t@tﬁlb@r@SAf simalas quaity E@mdéé dsolyted fipry two
: 20 25 30 96Thr Asn Tyr Leu Ala
dlffe%ngdégrrs %&ug%%d%@% fo Gy Gn Ala Pro Arg 35 40 45
[0044p The wasdni for Hieshighey nAinbeSefrunfipre céggatébalrélimrthﬁxbrah% ﬁotalned from

P Arqg..5 5 60 Phe Ser Ser Gy SerG!y r
d°n°l\[sr3 Ogsﬁ@“?ﬁﬁlkﬁgﬁ“ﬁﬂ) the ‘gf%éflm}xlagr Hsequsneds avalyeed, G u

Pro Gu Asp Phe Ala Val Tyr Phe Cys G n An Tyr Gy
Examgle 137 (ﬁ%@ﬁln%elheﬁﬂﬁ'aﬁ Bf ghatd Jfaild tofd KxAthle 17 wifh &

Leu Gu lie
combinatorial phage dlsplay library generated from the same donor

[00441] In the present example a combinatorial phage display library was prepared from the
same donor previously used to prepare the library of cognate pairs, in order to compare
library diversity, affinity and specificity between libraries of cognate pairs and combinatorial

libraries.

a. Combinatorial phage library construction
[00442] A phage display library was generated from the CD19" fraction of cells from donor
TTO3 (identical to the cell fraction obtained in Example 11c).
[00443] Total RNA was prepared from app. 5x10° CD19" cells using NucleoSpin RNA L kit
(Machery-Nagel cat. no. 740 962.20). cDNA was subsequently synthesized in an oligo(dT)-

primed reaction using ThermoScript reverse transcriptase (Invitrogen cat. no. 11 146-016).
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100 105 110 <210> 290 <211> 109 <212> PRT <213> hono
sapi ens <400> 290 Leu Ala Gu lie Val Leu Thr @ n Ser
wor@sBe776er Leu Ser Ala Ser 10 15 Val Gy AspP@r/DKY@k/000633
Thr Thr Thr Cys Arg Thr Ser G n Ser lie Phe 20 25 30
lie Asn Leu Asn Trp Phe G n Gn Lys Pro Gy Lys Al a
[004423) I he Wa1 dnd K @Ha 4Bainswem PCR eniplifieGesing\Hat)BasterTag DN polymerase

oo B S AT R P eHr
Biol/Ghdia, B0, G871 8P182364 w%&ﬁﬁﬁoﬂifﬁdm& e¥pect W re§ieti6A Bnzyme

Anlie Tyr Ser G n 8590 95 Val Arg Thr Phe Ay G n
recogpijion gequeecsimthe ¥nfli e Lys 100 105 <210> 291 <211>

[004% Q“h]e %31%@ %ﬁg{(gh]]a%e d%%mgﬁ)%gra; S égegérﬂ'%g%e' s%ccgésrlv?_g]aemon of

Kapﬁeandlﬂﬂ PERFibmdlﬁtslmﬁ BmA50 pl%g’rl: dﬁp’laﬁﬁétt(ﬁé(moﬁ&f&dﬁﬁ(ﬂn phis
Ser Val _Asn 20 25 30 Ser g Asn Leu Ala Trp
deschrd 1 Heral cf §514500/. Bpgrioh Matbodsr2af o8 40 45 Leu

[00441513 q‘hy?ihalsfﬁfrar?Wag’%&%trgg{érraégmfgg%lb‘gacoa;g{rafﬁé@tré@kelf xgl“he size of

the déhdnﬂ'duonal dgibraFn conthigedBx 18° mcﬁz@eﬂdén’r?&oﬁ& vlaﬁUa Hgh lﬁm frequency.
Glu Asp Phe Ala Val Tyr Tyr q/s Hs Gn Tyr Ay Ser 85
Ser h Gn Gy Thr Lys Leu GQu

né’ Ei‘z’é‘“ﬁ!ﬁ OE'B“%‘Z’ﬂﬁ‘ihg V<2115 110 <2125 PRT

[0044?% ¥ E%dﬁplgﬁxgggﬁh%arrﬁé%%%% ga%ﬂ NcBrdidro\nd ¥l prM?édures (e.g.

er Leu r Ala Ser 10 15 Val
ipagy pginegaingThPraqtisalpprogeh 1899, od. M@affe@ynH@genbpem and
Ch1s%%ﬂ)20 25 30 Asn Phe Leu Ala Trp Tyr G n Gn Lys Pro
Lys Val Pro Gu Leu 35 40 45 Leu lie Tyr Ay Ala

[00443p Paﬂihng Wwaspésformde fon G tinéabx 510 CTEES SIagchRive 852) Eﬁuﬁﬁ to 1 pg/mL
y Ser. Gy Ala Gu Phe Thr Leu Thr lie
in Pigxﬁngé%%@ulzeé 1y MayiS ogp ineyynetupes@Nynpass. 9 44AR62)TRellowing a one
r
o 5 10 ISP SRR O i

IOOMTEFO(T«EWB) <211> 110 <212> PRT <213> hono

i Val, V Thr d
oo 3002 kS GRS monin

TG1RIls, lfidn Which®4® dNplayMApIRRE pﬁ’tﬁle@eﬁnhﬂe‘a T T2PeAfRciRPwere

obtained. A second round of panning using the eluted phages was performed following the

general procedure outlined above.

[00450] In parallel, three panning rounds were performed on the C-fragment of the tetanus
toxin molecule (Sigma cat. no. T3694), following the procedure outlined above.

[00451] Single colonies were screened for binding to tetanus toxoid and the C-fragment from
the unselected library, and after each panning round, from both sets of panning described

above.

¢. Comparing specificity and affinity of combinatorial phage particle clones and
cognate pair clones
[00452] Single colonies were picked from the unselected library and after each round of
panning (on intact tetanus toxoid (TT) and the tetanus toxoid C-fragment, respectively). Fab
displaying phage particles were analyzed for reactivity by ELISA assays. The number of Fab-

positive clones exhibiting TT and/or C-fragment reactivity of at least 2 x background
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Asn Phe Leu Ala Trp Hs Gn Gn Lys Pro Ay G n Val

Pro Lys Leu 35 40 45 Leu lie Tyr Gy Ala Ser Thr Leu
wakws8e7743 y Val Pro Ser Arg Phe 50 55 60 Ser EZT/DB2004/000633

Gy Ser Ay Thr Asp Phe Thr Leu Thr lie Asn Gy Leu 65

70 75 80 G n Pro Gu Asp Val Ala Thr Tyr Tyr Cys Gn
reactiyidy and atAeast $arba61¢g9!01861 Iea)ct%ylawgﬂvele irftable PRrto Rhdelaivy All the

| 5 110 10> 294
resuff fre Shiyd a5 b erdh o e, Yoh %?8.%5#01) DB Jaes e,

VAToEER: {Bings Meckhan Vot RpSad PR Seiab Ry ¢ T o

Enrfohineng¢r G n Ser L|e21x batkg@uad 30 Tyr $arx batkgfeind\sn

Unsél¥&edslondyr Leu Ala Trp Tyr @ n G n Ly 513}?&&,&%040 45

Afte? Y Bdnd34] aﬁﬁiﬁg 0 Y9 LEU Ceutie Tyr Koy @ Ser Thr
After 2 Yo ctéoi.p -rh] /tg«?ynval TI::- ung\a:nr 4§3r§8| ‘.?ﬁ' T::— Y

aor

ICT1 y Tl LI A2 I \> O

lie Ser Ser Leu Gn Ala Gu Asp Val Ala Vval Tyr Tyr
Cyabi@249016%es §316tt&d d¢h TY and Yhal }rhm -fREMef-$ebEic HITSA

n Gy Thr lys Val 100 1 du lie lys 115
Enriehmrent 205 <211> 1)12x badlesropnd <213> hgrox bagkigseund: 220>

Unselgctgd-clonSC FEATURR/E922> (8) . . (8) <P23> Xaa

Aftee b rowsipsfipganingo a B8Hp codon <400> 295 0kgsu Al a Asp Val

AfteVakoldels ofpinnf@@ Seg/g$ro Ay Thr Leu Alg/gsu Ser 10 15

Pro Gy Asp Arg Ala Thr Leu Ser CyS 3y Ala Ser Gn
Ser Val Phe 20 25 30 Gé%/ Asp Phe Leu Ala Trp Tyr Gn
Hlgbleys: 6&@6@6}6@@&9% Apmenfagal3sediey GSragment-gpecificELISA

Enrithinetf#r, A2 SeT T o a&fé%“n,l”i-w?yrhr R T R

Aﬂe&ﬁgomdof'fp@nmnguynﬁ 7580 Lou Glu Pl » Dhe._.

«Q

Aﬂehzﬁoﬁ}%iﬁo;\]? b \/]q?/ﬁn An Tyr Ay A.< r9/4§'-3 00 95 Ser

"\

After/3 roymds of penrire G164/ Gy Thr Lys Led6dR26 lie Arg

100 105 110 100<210> 296 <211> 110 <212> PRT <213>

sa S <4OO 96 Leu Thr . Thr .Leu Thr n
ooe<3E PRRE b2 e oty ot 13 rglsl G oatt gper of TT
Hocldies vt iSGe h&hGmBePo RomRks, ol onBEh feiP cldn
Specso Thr SAsn 'Il'yr afgjg&Al a Trp Tf?r%g\% (()SI nSLys Oﬁ}?%g Glyc oo

identified i the ppsglepteddibrars. Ne glanes wetresfopnd tocdherepgtive Seith e rceatanus
toxofd &- ffélgﬂle-ﬁpfrog te L1l H%?ég'y%rr gftg’rom% r0L6mds of panning of the library
against TT. To obtain Fab fragments with C-fragment specificity from the combinatorial
phage display library, this library had to be panned against the C-fragment specifically.
[00454] For comparison, thirteen TT-specific clones from Example 11 were subjected to C-
fragment-specific ELISA, of these seven showed reactivity above 2 x background. Thus, Fab
fragments with specificity towards the tetanus toxin C-fragment could be expressed from a
library of cognate pairs obtained from a TT-immunized individual.

[00455] This clearly illustrates the disadvantage of using panning to identify clones with
specificity towards a particular antigen. If important antigen fragments or epitopes are
unknown, they may be discharged during panning, thereby resulting in a less efficient
product in the end.

[00456] Further, apparent affinities of the combinatorial clones were measured as described in
the assay of Example 11i. Ten of the combinatorial clones obtained after two rounds of

panning on TT were analyzed, revealing apparent binding affinities between 1 and 15 nM.
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Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr
lie Ser Arg 65 70 75 80 Leu GQu Pro Gu Asp Phe Al a
wo/a0050y2772he Cys G n Gn Tyr Gy Ser 85 90 95 BeT/DRe@4/000633
Gn Thr Phe Ay Gn Gy Thr Arg Leu Gu lie Lys 100
105 110 <210> 297 <211> 110 <212> PRT <213> hono
[00457h Fpeerimparyos fogpf thening elomsipnpiyaed/fpm the litrtary of ¢pggate pairs
) 5 Pro Ay Qu Arg Ala
(tabg 2. glgwg‘b?fdﬁ%si‘? E,heﬁ%*’ %@!arir&gg‘l’sﬂ Val Asn 20 25 30
[00458¢ Thiksindidstes thatithdlpairibigf Vyriabe fegﬁﬂs aIs)bSlgﬁYXIDy Aclpctéd for by the
Ala Pro Arg 35 40 45 Leu Leu Met Tyr d a Ser Ser
donggs fmpge ﬁ%ﬁgena 1y cpmbingfign wih the ﬁ)r%wéwpelommilph%thwalrs have been

w24 50 0, Sl B S T oo

combipati@ysfisich @rinbleyregiGhy. Al a 85 90 95 Ser Asp Asn Thr
Phe Gy Gn Ay Thr Lys Leu Gu lie Lys 100 105 110

2102 298 <211> 109 < > PR <213> ho api ens, . <400>
68" CaftPArineaFanfiiess AT T Spbeitin ompmadarmE R BArirl clones and
Ledogatiite phit clftfes 10 15 Val Gy Asp Arg Val Thr e Thr

Cys Arg Ala Ser Gn Asp He He 20 25 30 Thr Tyr Leu
[00438] Ehﬂqégmm@t@f Syquensesday generaged fremAhetviy ibraries pra¢ludss direct

com 15%@5 %ﬁ)—ée H@H&Eﬁ%é dé‘t%sxgr%a&y@ E@lécf f’fagncesbs %w&e[%%rﬁpé Vi

sequéihae ;Bhe 1ﬂ' ﬁi’e phege displayilibrabesan ﬁielhe Litarp of 3@113@ p%ﬁs @Hylo genetic
u Phe Ala Thr Tyr Tyr C¢ys G n An He
threeArvtgererﬁ?n%te@ fprghe WrgndyVg sygienpe 2ty paity \ﬁer@ﬂylsﬁrmedm g dot marix.

The ffﬁhngo!? 81%’18 aplﬁg @Qﬁ%@g%égo glgt?%{(g}% %)Qev%}%f \f\?gfglfferent

distributiogproffey of ripai@ Y. Tyuehe@ipaBsin ﬂEl.tWﬁéIbrélrﬁ:S 1Bhel@2fered

dy 4d Ala Thr L S S
sppegioshs B30, WaRSTRE RS I Peaagbitp RS 5
1ndlda,’bé‘él lRﬂé’ p%}}é géﬁeﬂc 'f’élé’udﬁr&tv%éﬁ A5 alf(prg %g#%li%é%‘é%l?{@ﬂt vﬁﬁ{ the random

Paflfmf@h@\’ﬁne@vh@élbr@/ ylnsentr@lt,yVIT nd Ws peqRienceTipairs I_fmm ﬂh@rhbrary of

=)
cognglelbaiSFighft 2300 Slov 3 ihidrEY agelraale ingisHy® B eUipliog o v gones
as expstted T(fr dBlRatShitirAAIsdHbe dohktid-divetsty iSHbich bRatlf fbr HROV-genes in

105 110 <210> 300 <211> 109 <212> PRT <213> hono
the libgagy ©f gognate pairs compared to the V-genes from the combinatorial library,

indicating that the method of isolating cognate paired V-genes is less biased.

Example 14: Combined Single-step Multiplex Overlap-extension RT-PCR and Nested
PCR Using T-cells as Template Source
[00460] In this example, it is described how a single-step multiplex overlap-extension RT-

PCR can be performed on T lymphocytes derived from a human donor.

a. Obtaining a lymphocyte containing cell fraction
[00461] A blood sample is obtained from human donors who have been subjected to the
desired antigen, for example by immunization, natural infection, malignancy, through an
autoimmune reaction, or other diseases. The peripheral blood mononuclear cells (PBMC’s)
are isolated using Lymphoprep (Axis-Shield, Oslo Norway, prod. No 1001967) according to

the manufacturer’s instructions.
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<400> 300 Leu Ala Gu lie Val Met Thr G n Ser Pro Pro
Phe Leu Ser Ala Ser 10 15 Val Gy Asp Arg Val Thr lie
wabseys74Arg Ala Ser Gn Gy Leu Ser 20 25 30 ACT/DKYF04/000633
Leu Ala Trp Tyr Gn Val Lys Pro Gy Lys Ala Pro Lys
Leu 35 40 45 Leu lie Tyr Ala Ala Ser Thr Leu G n Ser
[00463] i thg Present esamply @t%@SMI%T cellsure gapeyated by Guyhesstimulation of

the 1%&%8-@{08% Uig\gg\g-s; %E#%Lft&-ll_ X Q erﬁ{]x%?(PePg%n &e ﬂggfca&ahso

perféssed HivectTy on 815g&(beﬂ5 fiBothe PBMO Ifrab@(m 63 oh 436l ﬁdloﬁféhnched for T
kys Vaéﬁg ulie Lys 100 105 <210> 301 103<211> 115
cellsd{s-goby BAFSzsp1tns K5 P Ippsiiareceldno> 301 Leu Ala Gu lie

Val Leu Thr G n Ser Pro Asp Ser Leu Ala Val Ser 10 15

Le n Cys Lys Ser Ser Gn
SeP %ﬁeﬁlﬁg%ﬁgﬂl §Bgaﬁdr %“ﬁ;er Asn Asn Lys Asn Tyr

[00463k UTha| BBMCseltyfractGbm 1s@efsumpad6& i} a&&ppﬁ)pﬂlﬁte@uycuﬁ med?um containing

relevggp %}é 32 Leugﬂi %}fa’i igﬁtﬁ%gx ,gﬁélr @@15@%&ggﬁt@ywhere it

will Ellﬂ gregéifgei@ghg flfrlyﬁ?g&%;%ﬁ) t1$ pr-E'éE’ntlﬁE °8lls gﬁ‘%:—;ﬁé%eﬁ A the

PBMfy fraqtign. ddternpfiyvelpy APﬁrfgedve@ellsﬁtea@dyn @f@rc{hayd Figh thgtsthey are

s s AR B BI85, AR R

can lﬁ APGS‘/Ekpd'd&d t(GHe: cﬁ@ﬂtecﬂiﬂhgéﬁ th the fforoif Mk axabaple gslﬁtldboprb'ﬁam or
a Thr He Asn Cys Lys Ser

othessgplegullr et o Qbmzaso@eﬂyrmfeo@& ABG or Aghs rastacipd tngnpregand prosent
T 40 4 P

the ahﬁ%erﬁb?AlﬁEﬁco@éﬂtu&% ]#Vént{: eﬁw%@lls %ng é‘i\cr%gé/s ég&&§ é:%ﬁ) gbthe form

of prixBary OisdieAe opll Vimks. Mmyﬁchffev&ngtyﬁbmof%?c Gogltsa] G Ynen from the

. Jhr .Asp Phe Th .70 75 Ser Ser
h"era?‘é%’ ‘é?‘?fd}&‘lggméﬁﬁnﬁ‘% C%ﬁ““‘iﬁt %ﬁ?l H'*A}%ﬂ S:@i¢.90 95
[0041‘&1j THAPBME frabibn ﬁ%’ultTMed%Pa@'r@x&%?elg Beo Fkeld Qluﬁh% which fresh
r Arg Val 100 105 110 Gu e Lys 115 <210> 303 <2

antigen presonting dely arcxtided mpethes with eptokinggGg. 3031 W@]ﬂyﬁb&slﬂhls

o e o e e o i Afaion
perlo‘ﬂ&he bé’:ll cuthiee 491 BS dSMirated bystiPaL speRificAt 8ellk WhE¥Her Hlele cells are
CD4+ or C 81 ngpgncg oyn t%e rc]hsélas% ‘5)1[3 Caztnti"‘{:rr,egn the APC cells, and the cytokine mixtures
used during the stimulation period.

[00465] The antigen specificity can for example be tested with a CTL assay, proliferation
assays and MHC tetramers loaded with the desired antigen (Altman, J.D., et al. 1996. Science
274, 94-96).

[00466] The antigen-specific T cells are distributed to PCR tubes, either by limiting dilution or
using a FACS in order to obtain a single cell pr. vessel. The vessel can be stored at -80°C

until use.

b. Single-step Multiplex Overlap-extension RT-PCR
[00467] The Qiagen One-Step RT-PCR kit (Qiagen cat. No 210212, Hilden, Germany) is used
for the multiplex overlap-extension RT-PCR essentially according to the manufacturer’s
recommendation. Before addition of PCR reaction mixture to the PCR tubes, the cells are

thawed.
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35 40 45 Pro Leu He Tyr Gy Ala Ser Thr Arg Ala Thr

Gy He Pro Asp Arg 50 55 60 Phe Ser Gy Ser Ay Ala
w@Rops0k774Asp Phe Thr Leu Thr H e Ser Arg 65 70P@BHDRR004/000633

Leu Gu Pro Gu Asp Phe Ala Val Tyr Phe Cys G n Gn

Tyr. GJy Asp 85 90 95 Ser Val Phe Thr Phe Gy Gn Ay
l0046|&h PR eaction raixtures and yling conditiors a@ ndtiadly sgup apdeseribed in

Exaﬁgﬁ%g}%f \F;ﬂwwée% eﬁlt%@%ﬁ@ﬂ{te s 5400= 304 105 e

o nﬂz§ 199 nay éﬁ e%ercteélefﬁr anew set of
prmﬁﬁ 10 15 Pro Gy GQu Arg Ala Thr Leu Ser Cys Arg Ala

Ser _Gn elr Val Asn 20, 25 30 Ser Asp Asn Leu Ala Tr
00468, TheEplex pyzlaprextansipnayimenmix msest gomgpriss throprigensshown in
tabld-€41 Met Ser Gy Ala Thr Ser Arg Ala Thr Asp lie Pro

Asp Arg 50 55 60 Phe Ser Ay Ser Ay Ser Gy Thr Asp

PAeblg@6 Leu Thr lie Ser Arg 65 70 75 80 Leu Gu Pro

Jn \/a] Tyr T\II’ r\ylc l—li S (:l n T\Ir GJ]I Qer

85
]l

Cl v Acrn—Phae
O U Ay TITC

Windd (Ser Asp

| hfind-YS

<213>

haonbp s

piens <

T leu. G
Croe. 1051\@0hr<2§)gi gﬁ%ﬂeéfi%‘«n{ﬁ iéﬁésdlﬁe#lon u

400> 305 Leu Ala Asp lie Gn Leu

Thr
Asp
Ser
Ay
Ser
Ser
Ser
Tyr
Phe
105
sapi
Pro
Thr
Phe
Lys
Ser
Ser

Leu

75 80

G Thr

dln Ser
Ser Val
2(
Val
Leu
Ser
Leu
Cys
Phe
<2103
<4003
Phe
Thr
Al a
35 4
Val
Thr
Gn Pr
A$N1 PG
Lys
of each

25 30 |As

Rr o 32er
Thr ,LJ
b
Rro3 g
@ nsger

f y‘?g”egs

a5
A n38x3 u

Gysgyo
336 <7

>

A

Leu3$er
Qys 3ﬁrg

J 570y

Pr o3Ser
A u

4 G
Tyr 385 d
Leusfd u
337
338
339
340
341
342
343
344
345
346
347
348
349
350

SéattgdeeqgeBaeccBLECSETCTHTGAECYALCA y
Tl%g%écﬂ%&c&@cﬁAA@ﬁA@%Aﬁ e

P
L st esareaBO A LECTABARA GG o

GAGAl a
G@tggdﬁgcoﬂg@cﬁéccmmmmcaﬁ 60

g%cﬁ?%cc@ﬁC&@&Aé&fGﬁ?&C%&
T%‘tg%%?rg“%%c%@éc*@@ GHEIRCLEA0AU e
Gaﬁggf%ﬁég)ccbtg%:‘%&@AGﬂ BCAdTE A AEA0

> < > < >
et e Ao G A A B Aser
Alaaggmgccmg@@GA@AA@QAmwA@ val
Aka@g%fgcc%%o&XA&l‘ &XG%@C%&J@A Asn

n a Pro
e eSO G EA T ARG
AraggdefrecchifecbGG AAT A ACHGC AT TA Y

1 adp Bl Ber A AP hnBRARR o

0 tagEepeesaipgeel AYGATAMGPHEG THGAAR n
€ takiybSgch e b0GA AARC KIS EHcAcA
tattggcgegeeatggccCAGGAGAATGTGGAGCAG
tattggegegeeatggccGGAGAGAGTGTGGGGCTG
tattggcgegecatggccGGAGAGGATGTGGAGCAGA
tattggegegecatgeccAGCCAAAAGATAGAACAGA

tattggcgegecatggcc AGTCAACAGGGAGAAGAG
tattggcgegecatggccCAACAACCAGTGCAGAGT
tattggegcegecatggccAGCCAAGAACTGGAGCAGA
tattggegegecatggccGGTCAACAGCTGAATCAGA
tattggegegeeatggccACCCAGCTGCTGGAGCAGA
tatiggegegeeatggccCAGCAGCAGGTGAAACAA
tattggegegecatggccATACTGAACGTGGAACAA
tattggegegecatggccGACCAGCAAGTTAAGCAA
tattggcgegecatgeccGGACAACAGGTAATGCAA
tattggegegecatggccAAGGACCAAGTGTTTCAG
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<211> 109 <212> PRT <213> hono sapi ens <400> 307 Leu

Ala Au H e Val
wWaL@s8€7740 15 Val
Al a Ser

Tyr d

n_dn

a’n Thr

Met
€]
H e
ys Pro

Thr G n Ser Pro Ser Ser Leu Ser

y Asp Arg Val Thr H e ThrPCyBK2004/000633
Ser 20 25 30 Asn His Leu Asn Trp

Gy Arg Ala Pro Lys leu 35 40 _45

g)gﬂn

AI%C

%

Lrn‘TDhe Thr L

e Tyr V
g Rive. 5

aSEQID
0
eu

60 107 SerPripsy sggijencs ip Bdp

Ser Ser Leu G n Ser dy_Val Pro
3Gipection
lie Ser Ay Leu 65 70 75 80 dAn

Prog G
Ser Pr

wowsMF
085 90

he 34 a
95 Ser

T cdVAGAYAGAMSGRCRCE N Ser Tyr
Tyr Thr Phe Ay An Gy Thr Lys

Val G
<213>
Thr d
Gu Ar
Ser 20
Pro G
Al a Sqg
Phe Ssg
lie Se
Val Ty
G n Th
105 11
sapi er
Pro Ssg
Val
30

A n Sg
Ay Sq
70 75
G n St
Ay Th
109 <7
Val V&
15 Vval
Ser Vg

uliel
hono s

r
r
80 Gn
r Tyr
r
12> PRI
[ Met T
Ay As
| Lys 2

q

J

Thr Ma

ys 3390
pi 86z |
ro, gy

{ asgs
Pr 66@ u
er sgnr

| y
LY |
hr 38 n
P Arg V

1555t geperaesaaypBasesiCEG AN AGTCSSCPRFA
A0 00k o 3K Bechaidet e e AT AATEGEL ATE@AGA
sirefdapenae QoG PGGPAbA
gpwggmgccmmct@cmmcCAA@G@CﬁCAQAGA

%égcé&a ctig‘é‘éGA@LCAdc@G*ﬂ'r‘ﬁc@NGA

rhifediese B A A R Roa

ST
Bentdgence@latngFugocFAACCASA ABTEABLCAAGA
gc&térgxgcg@ﬂagéfg%c&g}&% G%%A%@&AE&QGA

1gf&atg§eﬁ§g<’£? pgiacepdil Aérﬂ@§A1f=%t]:,}3cccACA
Ugchitgcgdsqoaathadtaguisd A TAIT GGAA TGAOCSEGA

%c@atg% é’cgv%%ta%%g%p%%Tg@fgﬁég%’]ﬁ;‘%
r%scatgﬁgcucwtf’@t?g%%TqﬂrT@T EFTCTGICAY o
Sgcenggl:gcgc;%yagctéglca}A&IcazTSe;rmG$eAcAeuA
el
N R e
seeerieccmiagetpaeACRPCTEHOATGACCTAG
8g5 e R Bc ot b AW CTERA GBrgcEE AGT
s e e S A AR ORI ICAST
SpratfraveGetagSmccAANGTOCANTIASECAGD
ag%a%%%gcgdc%taga%s@ﬁeﬁﬁ%&h@r@&cﬂ g

0 %5 30 ! AT% ¥i TTATC%A T
ys 3A a [EIEpRECRedRed S TAOAG G
372 gecatggegegecaatagetagccGGTGCTGGAGTCTCCCAG

373 gecatggegegecaatagetagccGATGCTGATGTTACCCAGA
374 gecatggegegecaatagetagccTCTCAGACTATTCATCAAT

375

Lys Prjo Gy L

Cp | 200nM CAGGCACACCAGTGTGGCCTT

¢. Semi-Nested PCR
[00470] Semi-nested PCR is likewise proposed to be performed as described in Example 11 e-
2, and some optimization may be expected.

[00471] The primers used are shown in table 27.

Table 27

. SEQ

Primer . . e
Conc. ID primer sequence in 5° to 3’ direction
name
NO |.
Ca 200 nM 376 | caccttagagctcTTAGAGTCTCTCAGCTGGTACAC
CB 200 nM 377 gacattatgCAtGATCTCTGCTTCTGATGGCTC
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Leu Val Tyr Gy Ser Ser Ser Leu Gu Ser Ay Val Pro

Ser Arg Phe 50 55 60 Ser Gy Ser Ay Ser Gy Thr Asp
web@sok774eu Thr lie Ser Ser Leu 65 70 75 80 QrEIT/PKR004/000633

Gu Asp Phe Ala Thr Tyr Tyr Cys G n G n Ser Phe Ay

Thr 85 90 95 Pro Tyr Thr Phe Gy G n Gy Thr Lys Leu
Capitplif! spaenqey corapend Qi eep Pseifpraeiongg<211> 109 <212> PRT
[00473P k3ardB R0y S P?ﬂféf‘ﬁle 88513 bled e bRiMPTIPCR FsicdBiful

Thr G n Ser Pro Ser Ser” Leu Ser Ala Ser 10 15 Val Ser
propagiongf ghagamptes from éhawmlﬁxﬁstew@RAneacttS@s ag amabeﬁd bY subjecting 10

1 S ofl) s s Rl G0 s o fellorppfeo ] Gnicium

bronililie fdmietelcﬁdn G'He eﬁpéctéa $izé~/@ﬂ thEb@erliﬁtexfé’rﬁloBffﬁlgﬂQn’éﬁ #@Broximately
Ser Ay Ser Qy Ser Th ASE e Thr Leu Thr lie
850bgdfhesgasicl S Eponb upsn%: lepgthsrar theyvarigklp regienshl a Thr

' [0047%; Apé%d’ém%lél)geﬂ n@lﬁlﬂ?ﬁg fr{ﬁ‘l ral!@?p%&rm%ﬁ Ega%u?%%gi%%ﬁn% from the

samedE @z, Bd Eons?)lhdatedikfh sigdld ?uH%RKn@EﬂlﬁGt df m]m)pcmdmi BOR pfékﬁﬁ% is

312 €] An S
subsinaf puflift e QS Op bR phepiorgssorlingo e rgafactuces

procéLaéuze @g % @ataq 6 2@1@6 a?i'kl]de\l_{age%%(%nyig hé %m%@ ﬁ &)’r%g Gve’/i\ﬁaB %’CR

prodygts 48n h@dﬂg@@gd Wh ailfpnop@ty rwdtxact@renzanesemgi s&bseq’ﬁhmtl}q)qtlﬁed and

50 55 60 Phe Thr Ay Ser Gy Ser Ay
mse’j‘i_‘%qdem%sas‘é%gl&ﬁﬁ ©fey Thr H e Ser Arg 65 70 75 80 110Leu

[0047@ Ih the @rdstik ApPrimb@ obhSarfabgidy brihkfs (SES) I NO3 76 ahdr377) used in
AI285968@958er AspAs%TrPheGlyGlnGly r)

the SE%HE%W PR are desigped fgpubebningokenyneged Peéimdqcl gnto a suitable

L T

constaatire@on felptidé, ywehefdty alksil ‘slteacaAS’d& ifysducyd inte theSeiclefd 4tid sequence:
Ser Leu Leu 20 25 30 Tyr Ser Ser Asn Asn Lys Asn Tyr
Leu Ala Trp™yf Gn Gn Lys Pro 35 40 45 Gy Gn Pro

tccPeQcLysslguqgleyslie Tyr Trp Ala Ser Thr Arg Gu Ser 50
55 60 Ay var Pro Asp Arg Phe Ser Gy Ser Ay Ser Ay

SERTHESAsp PMETTHAS65 70 75 80 Leu Thr lie Ser Ser Leu
oosre] Roip B SR vl s stk L B e
constayisre¥in ihQQod®iruhe & the mePnbe¥ise grdRimal end of the domain. This relative
conservative change is therefore not likely to disturb the overall domain structure.
[00476] The design of the Ca primer relies on changing nucleotides corresponding to pos. 15-
17 in the a chain constant region peptide, whereby a Sacl site can be introduced into the
nucleic acid sequence:

Sacl
aaa tcc agt —> aag agc tct
LYS SER SER LYS SER SER
[00477] Suitable vectors will therefore contain the remaining parts of the constant regions of
the TcR o and B chains and will contain appropriate modification in terms of restriction sites.

These changes can be performed using standard PCR and sub-cloning techniques.
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<210> 314 <211> 110 <212> PRT <213> hono sapi ens <400>

314 Leu Ala Gu lie Val Met Thr A n Ser Pro Ser Ser
waews8e77Al a Ser 10 15 111Val Gy Asp Arg Val HCr/DKR@®4/000633

Ser Cys Arg Ala Ser G n Ay lie Ser 20 25 30 Asn Phe

Leu Ala Trp. Phe G n An Lys Pro Gy Gn Val Pro Lys

Le6: Add 'JLGHQISCEbQ}dPHaéIOWr Val Ala Ser Thr Leu GI n Ser

[004@ g‘hél_/ﬁirrgézs 51%0@? eof g lﬁg ?egi?ch r&?rlleg‘g KISSCIS! p@gﬁleli% mé%ra dn?% inhibitory

manﬁ@ Cﬂrilng ﬁnmﬂtiple@ﬁ@eﬂalb eMensidhPCRyamplificafis Td dvofy ﬁlsTyénable

85 90.95 Leu lie Phe Thr Phe Gy Pro
regidfy, mE § I%’V b%&‘?wdﬁ?l inte §ub-saspandgised sepacgdqlysin B%’/Ewekmblnatlons
109 <212> PRT <213> hono sapi ens <400> 315 Leu Ala Asp
lie G@n Met Thr G n Ser GuRr¥hbothinenfd Ser Ala Ser 10
15 Val Gy Asp Arg Val Thr lie Thr &/s Arg Ala Ser An
[00479h All publigitions @nd patgat a@phca&ioss tidad iAghis Tperifleatioare I@rein

1nco@\6f'atg B gfé(relé% ras1 Eacﬁnédl léuéhqulloﬁ%rég‘géf elljpélllﬁgtpcp{-)evrvgrg
spectifzally ﬁ@d indiwdear 1fﬂhyat§&3 fo K Mcafﬁbra épﬂé%ré—r{c‘:@ Aﬁh’ou@ﬁrthe

lie Ser Ay Leu 65 70 75 80 dAn
foregaing nypntingy has\psergrlesciipesd 18§pm¢3dﬁta8éqy WEX)O@HHQ@‘U@E a@éﬁxample for

por s o B, k4 . s 00l L g oAy s

the astap lighsof<th® Gachihgs dfthisAheenton tHat eeriéan clh@gesT #d febdifiseions may
b Pr o Ser ‘%’E&l Leu Ser % er 10 15 Val y Asp Ar Val
e miflg thereto Paige Ao thespiat AT ggopeiof i ppoisd
Asn Phe Leu Al a Trp Tyr Gn Gn Lys Pro Gy Lys VaI
Pro Gu Leu 35 40 45 Leu e Tyr Ay Ala Ser Thr Leu Gn
Ser Arg Phe 50 55 60 Ser Gy Ser Ay
[004@2%%%‘3@“ 5558 Phe Thr Leu Thr H e Asn Ser Leu 65 70
75 80 Gln Pro Qu Asp Val Ala Thr Tyr Tyr Cys G n Lys
Tyr Asp Ser Gy 85 90 95 Leu Arg Phe Thr Phe Gy Pro
Gy Ala Lys Val Asp e Lys 100 105 H O <210> 317 <211>
109 <212> PRT <213> hono sapi ens <400> 317 Leu Ala Asp
Val Val Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser 10
15 Val Gy Asp Arg Val Ser He Thr Cys Arg Ala Ser Arg
Ser Val Lys 20 25 30 Thr Tyr Leu Asn Trp Tyr Gn Gn
Lys Pro Gy Lys Ala Pro Lys Leu
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35 40 45 Leu Val Tyr Gy Ser Ser Ser Leu Qu Ser Gy
Val Pro Ser Arg Phe 50 55 60 Ser Qy Ser Gy Ser Ay
wabkospsp7Phe Thr Leu Thr H e Ser Ser Leu 65 70P@BDERR004/000633
113d n Pro Gu Asp Phe Ala Thr Tyr Cys Cys G n A n Ser
Phe Gy Thr 85 0 5 Pro Tyr Thr Phe Gy G n Ay Thr Lys
Leu Asp lie Lys 100 105 <210> 318 <211> 110 <212> PRT
<213> hono sapi ens <400> 3¢hikiu Ala Asp lie Gn Leu
Thr A n Ser Pro Ser Ser Leu Ser Ala Ser 10 15 Val Qy
1. Asp mgthodefi linking ¢ plaratiy ofyen-¢ongigabes BeteoGiln s@ugnees S€interest
Phe Leu Ala Trp Tyr G n Gn Lys Pro Gy
said eﬂ%@ﬁ%gﬁﬂlélu Leu 35 40 45 Leu He Tyr Ay Ala Ser
Thz[) draplifiang, fer mEtiplkehoREGlaSBhpli@tiBR Broeld@e rﬁﬁle%ﬁﬂe sequences
Ser Gy Ser Gy Thr Gu Phe Thr Leu Thr He
Ser fapterest yng s t@@epl@e slepyesd iy apdgplared singlg ceHor wppulatlon of
Tyr Tyr Asp Ser Gy 85 90 95 Leu Arg Phe
g%g;engzj({(l:llgragld(SIy Thr Lys Val Asp H e Lys 100 105 H
O bQZéfﬁ:‘etlﬁg Bnkize bf thedfictadlide sdfdEnced b8 intéresrangdificd s step a).
<400> 319 Leu Ala Asp e G n Met Thr A n Ser Ser Ser
Thr Leu Ser Ala Ser 10 15 Val Gy Asp Arg Val Thr e
T 4
2. T?The?éﬁth@ﬂ gcc_i@lf@ngﬁi clgn'i‘n 1’3§ﬁer€in§hé ?ﬂzléﬁd%%@gﬁ}és c%fn":r‘terest
Comllly!S;@ w_aelabls Begion qlB:odmg seqqu.mcengm;l th¢ EnlSee gEheraﬂeQa cGEnatdpdjr of
vanag o ePro Ser ﬁ’? Phe 50 55 60 Ser Gy Ser Ay Ser
% %)P BEUIBL RIS ey Thr 1ie Thr Ay Leu 65 70 75
80 Arg Pro Asp Asp Phe Gy Ser Tyr Tyr Cys G n Hs Tyr
Asp Ay Asn 85 90 95 Ser Leu Thr Phe Ay @n Gy Thr
3. aArthoyaethed peaqrdingsiarclaion 1 poB, wherein thoguatetitts sequeneezsm:enterest

oo 5L 558550, A0 400 0 P Wl 5 e

cognﬁ;’le}paﬂt&ﬂ aAight Melin Viiable ﬁgfﬂﬁren@cﬁng\ﬁegluéh@ asdcidRdwiBh Hoavy chain
20 25,30 Ser Trp Leu Ala Trp Tyr Gn Gn Lys Pro
Vaﬂa@ef%%eﬂ? oding $pqugace) ey 35 40 45 Leu H e Tyr Lys Al a
Ser Thr Leu G n Ser Gu Thr Pro Ser Arg Phe 50 55 60
Arg Ay Ser Gy Ser Ay Thr Qu Phe Thr Leu Thr H e
4, SeTheSeq:thdeaapoﬁmlﬂ@to?ﬂal&Ol Gt 2, RhoreAsthe Aaplebid: sdlyaentbs of interest

s.A@n n Phe Asn Ser Phe 85 90 95 Ser Pro
compp} TrdiTL TBARRGH Yprighif regign Wﬁodgl,%ssewegcea e Hpkage ggnerates o
cogndf@Patt cbhsidi@d oBad alpha chain variable region encoding sequence associated with
a beta chain variable region encoding sequence or a gamma chain variable region encoding

sequence associated with a delta chain variable region encoding sequence.

5. A method of linking a plurality non-contiguous nucleotide sequences of interest
randomly said method comprising:
a) amplifying, in a multiplex molecular amplification procedure, nucleotide sequences
of interest using a template derived from a population of genetically diverse cells;
and

b) effecting linkage of the nucleotide sequences of interest amplified in step a).

6.  The method according to claim 5, wherein said population of cells is lysed.
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<211> 402 <212> DNA <213> Artificial 115<220> <223>
Vect or sequence <400> 321 gctagcgctg gttgggcagc
wQ@agsasmranc aat ccagcgg ctgccgtagg caat aggt at 6BCT/DK2004/000633
ttcattatga ctgtctcctt ggcgactagc tagtttagaa ttaattcgtg
aaattgttat 120 ccgctcacaa ttccacacaa catacgagcc .
7. gghbeisthed ageprding dagleine Sy §grhersin Bl necdeagidg seguences of interest

com it bR Aol ARG ol e G I byt G0 Tt St
libragpbfipaitsgfaarisilgtpigcecddgdagirncaat t t cacacagga

aacaggagat atacatatga aatacctgct gccgaccgct 360
gctgetggtc tgectgectcecct cgectgecccag ccggggecgeg cc 402

8. <2FRemdddd ﬁgéo}(ﬁng {o SR 7. %eﬁfséfﬁ; I%Léﬁéottlﬁé géc@lle%c;z% %% ir&grest

322 tattggcgcg ccatggccgt ccag g acccag
comBi® infidnegBbukif Yariatih\k grilaroding séqueheds and B1idAge generates a

{ t 36 <210> 324

comb B AERE 55 AR5 BB SBSRRAR 3505us i bt reson
encoldol BG6Ge6s. CCat ggccga tgctaagacc acccag 36 <210> 325

<211>736 <212> DNA <213> Aritficial <400> 325

tattggcgcg ccatggccgc ccagacagtc actcag 36 <210> 326

<231> 3 212> .DNA <213 itficial ;116<400> 326 _.
. altemibelacanpb . Jam . nhut e Realeallh ssensiat imgres
compiaskIP cdlresept@rvaifle 7didi et ddidd felydénced BRPth3 Zi%ka%e generates a

t at hggcgcg ccat ggccgg agact.c%gtt _acccaga 37 <210> 328 _
combingtpgia %JTQQ’ ot pappaf & ohais vapiahle regicn andfochaigyegiable region encoding

gcgcg ccatggccgg agattcagtg acccaga 37 <210> 329
Seq“é‘géf%'g 37 <212> DNA <213> Aritficial <400> 329

tattggcgcg ccatggccag caattcagtc aagcaga 37 <210> 330
<241> 36 <212> DNA <213> Arjtficial <400> 330, .
10. g’ﬂlfeglgg e, accordipglayy onepd dbapreeeding daignszwherein said multiplex

molecular amplification procedure is a multiplex RT-PCR amplification.

11. The method according to claim 10, wherein said multiplex RT-PCR amplification is a
two step process comprising a separate reverse transcription (RT) step prior to the multiplex

PCR amplification.

12. The method according to claim 10, 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.

13. The method according to any one of the preceding claims, wherein said linkage of the
nucleotide sequences of interest is performed in the same vessel as the multiplex molecular

amplification.
14.  The method according to any one of claims 10 to 13, 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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<210> 331 <211> 37 <212> DNA <213> Aritficial <400>

331 tattggcgcg ccatggccaa aaat gaagtg gagcaga 37 <210>
W@E3Dsa2M14e 37 <212> DNA <213> Aritficial <400>PGBRAK2004/000633

tattggcgcg ccat ggccga agaccaggtg acgcaga 37 <210> 333

<211> 37 117<212> DNA <213> Aritficial <400> 333
15. t aThymethod acendigg te oy enstddbapregeding olaiyes, Sherein grid Bglage of the

<211> <21 < > itficial <400> 334
nud?(gtfdtjegsa%egﬁesc%fz{ltg}gg?tcléf% ﬁé%%@é%i}g%ongagcaga 37 <210> 335

<211> 37 <212> DNA <213> Aritficial <400> 335

tattggcgcg ccatggccga agacaaggtg gtacaaa 37 <210> 336
16. <5khemgtod agcosdipRiie a1 okthd Picescng s Whgwin an additional

e T T

sequetiaics f odeagstcsaeggonegla ggagaat gt g gagcag 36 <210> 338
<211> 36 <212> DNA <213> Aritficial <400> 338

tattggcgcg ccatggccgg agagagtgtg gggctg 36 <210> 339

17. <2tfem3thod 2deordibDUd 6133 T4 Abihdréih Qﬁ@ﬁmﬁ%@& oéﬁg%-extension primer
tattggcgcg ccatggccgg agaggat gtg gagcaga 37 118<210>
mix GakOprES PHnBT set WhsrelNA lea@ll Gre primer set inainbed@Deac pfimer set

com;gt ;ﬁat %%ﬁ%ggxgﬁ%gé < Ctgl'g i%ga% a(%ﬂ%}ia{?lfi anagiﬁ g’%e&]%%—legc‘?eng’igrll tail of a
primeAddt dtntied of § 38088 pAmet Ssdacaggga gaagag 36 <210> 342

18.  The method according to claim 14 or 17, wherein the multiplex overlap-extension
primer mix comprise:

a) at least one Cy, or Ji, primer complementary to the sense strand of an
immunoglobulin light chain region encoding sequence;

b) at least one Vi, 5° primer or Vi, primer complementary to the antisense strand of an
immunoglobulin light chain variable region encoding sequence or light chain
variable region leader sequence, and capable of forming a primer set with the
primer(s) in step a);

c¢) at least one Cy or Jy primer complementary to the sense strand of an
immunoglobulin constant heavy chain domain encoding sequence or a heavy chain
joining region encoding sequence; and

d) at least one Vy 5’ primer or Vg, 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 ¢)

19.  The method according to claim 18, wherein the primers of step b) are Vi1, primers
with at least 90% sequence identity with the gene-specific region of SEQ ID 93 to 98, and the
primers of step d) are Vi, primers with at least 90% sequence identity with the gene-specific

region of SEQ ID 86 to 92.
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<211> 36 <212> DNA <213> Aritficial <400> 342
tattggcgcg ccatggccca acaaccagtg cagagt 36 <210> 343
WO 203042374 <212> DNA <213> Aritficial <400> 343PCT/DK2004/000633
tattggcgcg ccatggccag ccaagaactg gagcaga 37 <210> 344
<211> 37 <212> DNA <213> Aritficial <400> 344
20. t aThggetnd aceatiBgas 8y bkaauhgpicfednd 6RBAs, fheredd B sBfbde cell, the

Ar | |~ <4 345 | )
L e U N L ——
lymplpeyts cegtangd@cel Ditdctio13> Aritficial 119<400> 346

tattggcgcg ccatggccca gcagcaggtg aaacaa 36 <210> 347
<211> 36 <212> DNA <213> Aritficial <400> 347

21. t attnribetof modugog & Hbrascofyamosgtt pagaacapridtg Kdlddvag4Ble region
211> 36 <212> <213> Aritficial <400> 348
enco?ig{gtsﬁa%edlfﬁs’é@gttﬁﬁ PTRSRGagt t aagcaa 36 <210> 349

. _ | deflicEd -
o el (R TARRLIS, 0> 350

tatt %cgc cca ] . : '
<2B)10p @ealgzqmwhmgcfoza paticwlai byfriphiogyte papdati@bfiom said cell fraction;

igé]?g) g%ﬁg 3 %)%%h G @fgggeﬁ%faa t‘%lltﬁ} éo%%%@ir?ggéﬁz_t%i ﬁtin3g5él'ells from

t aggmidethfrgaiohtigdividtally idlo £letitpoPvesddld and3 <212>

DNA <2]I°3>' Aritficial <400> 352 gccatggcgc gccaat agct

ag‘é‘)c?@%ﬁ {f&'&lg@aﬁgffégg{gdlr@ggge ofthe yampblgsgiomenteding sequences
contained in said population of isolated single cells, according to a method of any
one of claims 1 to 4 or 10 to 20, insofar as these are dependent on any one of

claims 1 to 4.

22.  The method according to claim 21 wherein the individual isolated single cell in the
population of single cells is expanded to a population of isogenic cells, prior to performing
amplification and linkage (step d).

23.  The method according to any one of claims 20 to 22, wherein the lymphocyte-
containing cell fraction constitutes whole blood, bone marrow, mononuclear cells, or white
blood cells.

24.  The method according to any one of claims 20 to 23, wherein the lymphocyte-

containing cell fraction is enriched for cells of the B lymphocyte lineage.

25.  The method according to any one of claims 20 to 24, wherein the lymphocyte-

containing cell fraction or B lymphocyte linage is enriched for plasma cells.
26.  The method according to any one of claims 20 to 25, wherein cells from the

lymphocyte-containing cell fraction, B lymphocyte linage or plasma cells are enriched for

antigen-specificity.
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120<212> DNA <213> Aritficial <400> 353 gccatggcgc
gccaat agct agccgatgcc atggtcatcc aga 43 <210> 354
WO 203042934 <212> DNA <213> Aritficial <400> 354PCT/DK2004/000633
gccat ggcgc gccaat agct agccgaagcc caagtgaccc aga 43
<210> 355 <211> 43 <212> DNA <213> Aritficial <400>
27. 355hgymethod gcegpodipg@an bag of claigefab @3¢ vdmagit drdamphoeytet3
<210> <211> 43 <212> <213> Aritficial <400>
conigBEtk el ragTen & ekl Bg seRni Rt ivpabififese aga 42
<210> 357 <211> 43 <212> DNA <213> Aritficial <400>
357 gccat ggcgc gccaat agct agccgaaacg ggagttacgc aga 43
28. <2Themgthgd agaording3ny pne sf dhaimsig=23 Ariherqis antigeaspesific T cells

. gc tagc C cc aga 43
are 3R SR GTR 9na e S Rlg AFPMGRER"C, 555
359 gccat ggcgc gccaat agct agccgaagct gacatctacc aga 43
121<210> 360 <211> 43 <212> DNA <213> Aritficial <400>
29. 36Thgmethivdgcogudipgtaanngnt ofdhe patadting clgyag tfatler comprsidg
. <21 1.<211> .43 <212> .<213> Aritficial <400>
lnseé@fqﬁ%ﬁ%e&g’e@%@% SEIPERFER oL HRGRY 9LIosgga PR IR 2 Xgdou 3
<210> 362 <211> 43 <212> DNA <213> Aritficial <400>

362 gccatggcgc gccaat agct agccaatgct ggtgtcactc aga 43
30. <2Tipe-mgded apdording 2o elaim 29 Difterein 153t veetor fis ssilegted<angmg cloning

veor 3 RGNSt IS AR ATt ARSATN Yelioft cot et ot e aa 42

31.  The method according to claim 29 or 30, wherein the linked nucleotide sequences or

the individual members of the library of cognate pairs comprise an immunoglobulin heavy
chain variable region encoding sequence associated with light chain variable region encoding
sequence and said sequences are inserted in-frame into a vector already containing sequences

encoding one or more immunoglobulin constant domains or fragments thereof.

32.  The method according to claim 29 or 30, wherein the linked nucleotide sequences or
the individual members of the library of cognate pairs comprise a T cell receptor o chain
variable region encoding sequence associated with a § chain variable region encoding
sequences and said sequences are inserted in-frame into a vector already containing

sequences encoding one or more T cell receptor constant domains or fragments thereof.

33.  The method according to any one of claims 21 to 32, further comprising creating a
sub-library by selecting a subset of cognate pairs of linked variable region sequences that
encode binding proteins with a desired target specificity, generating a library of target-

specific cognate pairs of variable region encoding sequences.
34.  The method according to any one of claims 31 to 33, further comprising transferring

said cognate pair or library of target-specific cognate pairs of variable region encoding

sequences to a mammalian expression vector.

120



<213> Aritficial <400> 364 gccatggcgc gccaat agct
agccgacgct ggagtcacac aa 42 <210> 365 <211> 43 <212>
wOrAsSa2I3> Aritficial <400> 365 gccatggcgc gccREr/RELR104/000633
agccgat ggt ggaatcactc agt 43 <210> 366 <211> 42 <212>
DNA <213> Aritficial 122<400> 366 gccatggcgc
35. gcthamsthed aseadiag g elain §davbacindhamat@natian @xpressionc@dior encodes

< > <213> itficial. <400> 367 gccat,ggc
one § Bt e oA danialns seebed gt Bam 5 R Hfasses 1ea,
IgAX DA IE3 1R 2eGINAGS 21t AENAL kdpph aﬂghff}ﬁﬁt?ct)ﬁﬁ&bga hight chain or
ccat ggc gccaat agct agccgaagct ggagtggttc ag
fronkglmfe@gg G%f@m@ a4 %@f@ﬂ@?@&n%@mamm& qRinsi al  <400>
369 gccatggcgc gccaatagct agccgaagct ggagttactc agt 43
<210> 370 <211> 42 <212> DNA <213> Aritficial <400>

36. 370hgoethivd geyedige taatagithe algireg2d geis, Glrdgh cavpdsiag tbteps:
<210> 371.<211> 43 <212> DNA <213> Aritfjcial <400>
37 Tgadilitectt easi tie  SRaAl Gekedqyslgetias sausges o a host
<210z)372 <211> 42 <212> DNA <213> Aritficial <400>
372 gcéatggcgc gccaat agct agccggtgct ggagtctccc ag 42
<2W)oeultpagng sdid host3ell Gaddt 2ondifidns<@lafpted Aon dxpiesiiah; aad00>

<A B o PRI 3l P e b Host cel.

374 gccatggcgc gccaatagct agcctctcag actattcatc aat 43
<210> 375 <211> 21 <212> DNA <213> Aritfici al
37. - The method according to claim 36 wherein said protein product is a monoclonal

antibody comprising a cognate pair of a light chain variable region associated with a heavy

chain variable region.

38.  The method according to claim 36, wherein said polypeptide product is a monoclonal
T cell receptor comprising a cognate pair of an alpha chain variable region associated with a

beta chain variable region.
39.  Alibrary of cognate pairs consisting of of linked variable region encoding sequences.

40.  The library according to claim 39, wherein said cognate pairs of variable region
encoding sequences are obtained by the method according to claim 21 or any claim

dependent thereon.

41.  The library according to claims 39 or 40, wherein an individual member of said
cognate pairs comprise an immunoglobulin light chain variable region encoding sequence

associated with a heavy chain variable region encoding sequence.
42.  The library according to claim 41, wherein said individual member encode a full-

length antibody selected from human immunoglobulin classes IgA1, IgA2, IgD, IgE, IgG1,
IgG2, IgG3, IgG4 or IgM.
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<400> 375 caggcacacc agtgtggcct t 21 <210> 376 <211>

36 <212> DNA <213> Aritficial <400> 376 caccttagag
wet@sphagagt ctctcagctg gtacac 36 <210> 377 <21RCT/BE2004/000633

<212> DNA <213> Aritficial <400> 377 gacattatgc

atggtgtctg cttctgatgg etc 33 124 o )
43, e library according to claims 39 or 40, wherein an individual member of said

cognate pairs comprise a TcR alpha chain variable region encoding sequence associated with
a beta chain variable region encoding sequence or a gamma chain variable region encoding

sequence associated with delta chain variable region encoding sequence.

44.  The library according claim 40, wherein said individual member encode a full-length
TcR.

45. A sub-library of cognate pairs of variable region encoding sequences which encode

for proteins exhibiting desired binding specificities directed against a particular target.

46. A sub-library which encode for proteins exhibiting desired binding specificities
directed against a particular target, selected from a library according to one of claims 39 to
44,

47. A sub-library of cognate pairs of linked immunoglobulin heavy chain variable region
and light chain variable region encoding sequences, where the immunoglobulins expressible

from said library are capable of reacting with, or binding to Tetanus Toxin.

48. A population of host cells comprising a library or sub-library according to any one of

the claims 39 to 47.

49.  The population of host cells according to claim 48, wherein the cells are mammalian

cells.

50. A recombinant polyclonal protein expressed from host cells according to claim 48 or
49,

51. A recombinant polyclonal immunoglobulin or fragments thereof capable of reacting

with or binding to Tetanus Toxin.

52.  The recombinant polyclonal immunoglobulin according to claim 51, wherein the

individual members are cognate pairs.
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WO 2005/042774 PCT/DK2004/000633

53.  The recombinant polyclonal immunoglobulin according to claim 51 or 52, comprising
at least two individual cognate pairs comprising an immunoglobulin heavy chain variable
region encoding sequence associated with a light chain variable region encoding sequence
with at least 90 % identity to one individual SEQ ID pair, selected from the group consisting
of SEQ ID pairs 229:276, 262:309, 240:287, 245:292, 267:314, 246:293, 258:305, 242:289,
231:278,263:310, 232:279, 237:284, 255:302, 260:307, 251:298, 233:280, 228:275, 244:291,
250:297, 252:299, 264:311, 272:319, 235:282 or 238:285.

54. A recombinant immunoglobulin or fragments thereof capable of reacting with or
binding to Tetanus Toxin, wherein the complementarity determining regions (CDR1,CDR2
and CDR3) are derived from one or more of the SEQ ID pairs of claim 53.

55. A pharmaceutical composition comprising a recombinant polyclonal immunoglobulin
according to claim 50 as active ingredient, combined with at least one pharmaceutically

acceptable excipient.

56. A pharmaceutical composition comprising a recombinant polyclonal antibody capable
of reacting with or binding to Tetanus Toxin as active ingredient, optionally combined with a
pharmaceutically acceptable excipient.

57. A pharmaceutical composition according to claim 55 or 56 for use as a medicament.
58. A method of preventing or treating a patient at risk of developing tetanus by

administering to a patient in need thereof a composition comprising a recombinant polyclonal

antibody capable of reacting with or binding to Tetanus Toxin.
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