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A PROCEDURE FOR STRUCTURAL CHARACTERI ZATION OF A
RECOVBI NANT POLYCLONAL PROTEIN OR A POLYCLONAL CELL
Wb oFISEL D OF THE | NVENTI ON The present i nvenpP@DDK2005/000504
relates to a procedure for structural characterization
of a reconbi nant polyclonal protein or a polyclonal
cell line producing such a protein, in order to verify
A PBOGHDIURE FAORCETRUCTURACNCHABACTERIZATEON @O ARECOMBINANT

I [ tiona ity rj single
POWH‘ gﬁ‘@ﬂﬁgéﬁ%bﬂiﬁﬁbmcgﬂeL%sem i nvention
relates to a procedure for characterizing a
re i ycl onal anti body. BACKGROUND COF THE
FIEW\@EE%E@%NTQQQS | ong been recogni zed that
prophyl actic or therapeutic adm nistration of
Thegrgsepbigvendiopselatasited nyacegHRedor siminti e beastrferiratjore ahmrpsambinant

pol)fcfbﬂa@?bﬂelridl‘ aorsol;tch&abwmmt% dréﬂﬂéfﬂl@tsﬁb’l‘s& 9F6télﬁ @l drﬁémt\/@rlfy batch-
erapeuti ¢ an

a
to-tif g TP G SRS P ARt B D i sinole
prodmeoramsbbmarn@ﬂmdbe bresant isvandipneelateshua ogdostblunelfnr dharacterizing
a reg B MBHIoRAI anfiBo®Pt @l N these anti bodi es, pools of
ood are col l ected from inmune human donors and the

I mmunogl obulin fraction is extracted and purified.
BACRaRpuaDforHE InvENfTIdMe | nmunogl obul in will be specific

for a particular antigen. The therapeutic use of

Ith smgH€B?A Ou%H(Ldn@eH%h;&%%ﬁa%% g &%Eﬁ?tegté@/rg rh@‘:ratlon of antibodies (so-

1 ONS SsucC
calleskprspive (remppipaffoas Mayiangange; tbk apjity] qﬁft'@%bwlﬁslmmune system to

elimfrind &f@cﬂ@urﬂ fehto @U&O%Fépeu%i@@h’ciﬂoa*éls ga‘k@ﬁ@t{bnt:élk}aie%h obtained from
varla | O |.cal e a niEstra

A R e A AR o er SRk FtaRt R i loBlosfh or

gammesggdabulity). pe obiaiteidhesan artitiodienadolseoftbipod rane na pcieid (fifdnm immune

hun%%H&rfsSand -m@%rﬁﬂl%gld?)‘a\’\@\’r@&:onqg‘ bytré&éoe&#oe&rﬁaal B8y a%raction of
e tar erefore not be as ffective

the SyAREIOOL ik S SRRl £ T Angper TR T o LRt o8 e

immunbglobulious cageitbied dibes searad ligdiatiorexanplaes lioditad numitgr of donors,

expgﬁ%%%egm&?écttﬂmg' hgghielﬁfecpo%rcgﬁ{ n4| n@%%é@ocméo;sh‘n%alt?ble batch-to-

bat@&d’é‘ﬂaws a@"‘@"Rs%mpi%%aq‘l'sﬁga’é%re@@%‘sl26 130).
Recently a technol ogy for reconbi nant production of
RechthBifbnt regReiohdicanfiobdied kaal reeamtii kp&ﬁililm Hfeakdt®e k@ mmunoglobulin

Ct [ n L
oro LR Db DL TRt oS0 BhaRLRE i Ry AfEare ot e
as effactive@pingltprlsys tah ammeﬁqrwnam@nﬁwhmsoaf@@mq%r@gents There are
somlale%ﬂa@& of m@@ngamahmarﬁ: RitRakald sfaeMict MR eRR RbRem (e.q.

NOW@Eg\ySA(& {:ﬁ Ja?q%ga%; url\lanlg&(‘ia& rc(}.]; Iaf’ﬁg§ ,ﬁg%€|1§350 and US 5,126,130).

constituting the reconbi nant pol ycl onal protein.
Rec¢dlver/technodagy Horareperobinetti mod utipm veljghly epedificalyclonal antibodies

swtﬂfl@ﬁﬁ%%[ﬁyfa@trc é/l%”th%%a'r[])@&mt Qﬁmhgﬁfﬁlﬂdﬁ Wasad'é@n @@V@Sﬁédr@\ﬁd ng

Zoo%’?ﬂb%”dyT%f%é%P'aénww'qn?h@tlbm (rR&h) cag bﬁow@r—%ffam a production
bloraamtmrtmdaysmgmdmpedmbnmmwu sebbnatalsdmigng, enamnifadiaintg, purification, or

cha%@&h?ﬁloﬂ%}( tlw llnljlv[aﬁgl érﬂbg]@ cg%ﬁﬁﬁ‘{gethé F&gn”Fbﬂ'laﬁt ?agélg\%aﬂ grotem

ree 1n orde tarn approval” as an iInves
HO"‘@W'h EYEpRRICHECtiPR 5 aFa0y r‘f?%’teﬁ g rP&PceﬁH@ feuprrHiag ithmigentity and

derof gt Qobisiaditerblidues of Hlenepldxamika s Bbantaadtly molecules over time.
pol ycl onal anti body approach is a conpletely new

Furtﬁgrr,]%%%b’clo%g\%n%iggéjyeprgzluced industrially using recombinant technology will have

to be characterized to a certain degree in order to obtain approval as an investigative or
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characterizing a sanple conprising multiple different
but hi ghly honol ogous proteins with respect to the
WO 200a007883 proporti on of the individual protei nBCT/DKRIVS/000504
sanpl e has never been addressed before. Thus,
bl ood- deri ved i munogl obul i n2i s general |y approved
based on non clinical and clinical efficacy data and
therdpleliBtidhiigTtam hewdnabaiedupratatianal asguvebty ashaitiesleSince the
recomB%HLtS;Sorl%clongFM b%ﬁ% Qﬁﬁrggct‘b@% oﬁ%@él?lne&/%eppﬁﬁ@@&é%ﬁ

and absence
charagi¢réging @ pynRle sg@ALYNg g{glgrpleadlgpr@ﬁf: pufhi g:hl\ébgpalagws Rrotejns with

respEQYS SR t’é@twé%%ﬁ@t’tﬂﬂ & tfﬁ@rndrv&menmomrshh Yhpsamahle Bds never been

addrgﬁﬁj ﬁslgw% S'IJ_I?Jf ijbord «{Jrlvg]g)(t ﬁ%‘? %gtihﬁ géme &Oa‘f)k:ﬁ)'@/@!j baseﬁl on non-
clinicel amdk¢luniaal g‘ﬁmydjataeargjmye@d'u@gnqad)safﬁw, dataypg|well as crude chemistry,
manGﬁ@{uﬁ% e’cfridzc%HrQIn(C@’fC) %@Fe’ﬂn&&@%ﬁtﬂ é@ﬂ&rlt rﬂith’@@ﬁbﬁndlﬁ\g tdn@ absence of

m re n t
adveémﬁg?%cqg@ﬁ%z 58? %@ﬁtﬁﬁn%{?\écgacggﬁﬁfe PR rtoE] %cieBFaBIe f8r recombmantly
prodassiayisteirtdowene, fortdmxmressofmﬁewa'nol’mfma|Ca3ﬂtlb9dl€59éiB¢ kdgglatory
gmdgﬁ'@é g@a@?tl%':c sé'r@pé' Qﬁ{tbn%ts%oﬁlgrbe%ugﬁeﬂé'drig hnéiR@lay %Qéaérlzatlon of each

on nore 10, 20 or even i
consi e RRHOCH MTIKKES UBMEEITRIRE e RERTHIBGHORFRgerization
techﬁnh@éﬁébtupleﬂ\i(/ﬁfht Bi®Bgipdl @¥daye SHEwesF, this s ad>t a technically feasible approach

tl f .
Oraﬁ’ﬁf%ffg? %kzaﬁnU%g%p‘J)?%roggn’lf ofgerent iy ggﬁgslog'tzweve”

mor@diffeednbgntiltadids. as a reconbi nant pol ycl onal protein, in
partlcular a reconbi nant pol ycl onal anti body, froma
clonal cell line. DESCRI PTION OF THE | NVENTI ON A
DIS WRFeRTHBY TE % just ri al production of a
reconbi nant pol ycl onal protein for prophylactic and
The bhaestpevdntion pswvides atdheictvaalrchersarecizativh rlattanel fodfigraerstiaging
consﬁj%%ﬂtrbgocﬁfég&‘?éfsé Mtur-gnﬁrdﬁe%rﬁ hoHoIdg%ué @Jut\@@tlcﬂ & @Qecombmant

nmoni tor and neasure the cl rsit %I | cell li
polyglena) eresaiay 'r’c@ﬁ'cqlqrr?ereﬁ?’B'Ef[]é”trPé"yé'OﬁB'l %P&'PBWal Todhe | 8889”3 ceftline.
as well as the relative representation of individua
I ns.i.n t lycl onal protein at any desired tine
DES%?:%N ;ﬁﬁ'ﬁE&Ngﬁﬁ'&P\éﬁ evant sanple, thus allow ng for
analysis of the stability of the expression systemi
A praresiistjé éorringustrias pradlttionsof gaeedihivars RelyR o Prefeindar Bffophvlact'c

and ttlli@ra[gétﬁ?l@lus@ (Eel: 1Y %amté’?améb @gabﬁal RINVRESRy RiuEigTBRSRéSid Therefore, it is
nan

|mp9@%ﬁ%%ﬂgﬁ%ﬁﬁgw%ﬂ|‘t ?{}ﬂ nD'wO| é.lé? %ac!‘é alpfhvers%% % p&yclonal cell line

produaimgra sebytlapl amibpdmtasmecuta@thg rekptivie repegensatipn| iindividual proteins
in t%[)yaﬁcﬁ)%ap f@u‘?gﬂ r{ﬁ/r&e@éd fige- po-F\lB' a%dI iR afif rélébéﬂf”sa’iﬂﬁe VWREE allowing

reconbi nant produce ol ycl onal ot
for &7etels QFHEE AP QEAS BYPrRImSES BT N e B 2 Whl 35 Sty to-bateh
varistidtgéranP FiedI@irdduckM t hout the | oss of diversity during

the process. This simlarity, however, provides a

Homdo ou?@%ﬁenmgﬁpg{‘ﬁz{@%g{ 555 'p&‘]om%aﬁﬁl)@%léfr%l antlbody or a

vi du nber s g w
recqnpinasit wolypleed Jsee!l trerePar hi $Rd e 9°rP|Pf'5leF|é’f variant pmt ns W't very

simiMphly §i€o- Smafhﬁ[tél plopRFiReTHhi @Sar@l@stagt wiieh blntfying & @combinantly

PI’O% ﬁ%ﬁﬂ‘gé é SIB’Ir g%clevtlh%u dflc[rnglgg | naﬁ?ﬂf&ﬁ%d%tshf% wW¥PSkingle
proteine withnut thiadossof diveralty daminbEietAresess. sThigrﬁywtpntbm@r, provides a

cha&%em“l %H%&eﬁﬂﬁ@%%l&nb@ dREHBELR Bﬂ{heﬂlﬁdﬂ'l@uaﬂ nﬁb’iMﬁérs of a
eén I sol at ed, screene

polyggqélr;gpyegh b@Fau§e H?ﬂ ?'@I‘ gﬁéﬂm mﬂ.ﬂ}yale? 6€?rﬁ|§al é’é?'?e”f ?snlgalfeg At difficult

to didti@guish one individual member from the other.
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production of the reconbi nant pol yclonal protein. For
generation of such a cell line, please see WO

wWQ400B33104, hereby incorporated by referencePCIVDE2005/000504
rare exception to this may be situati ons where an
unscreened or unselected ibPary, e.g. froma
conval escent patient is used directly to generate a

Most @eondilyamienpobywdiranatecambinbaholyckmabprstaim thé atiginglecomposition is

knoﬂr\ %%Eﬂj%@geqtug c Q%Ew. éﬁh@%ofﬁ%ﬁmrmm hd@lbeeh %%ted screened

rese versi't I hput é
and swem Rsforé%mwgraé@a@éﬁ@@@f'%«'r'w&nuafr%rmfel' ﬂe§>ﬁahe

prod@blﬂ'drfcbf(tﬁé t@Bmbinant\bolycidral peeas.swr yehaatdt i quch a cell line, please

see y@e%qutSéﬂ uaI erQb;{T@%&rESJaFédO# J%?er%r?éeaﬁ'ﬁé/ far@ R gﬂ&ﬂ nRfmay be

cl ona
situatiod# whenehan ynsereeoed AgURsel§aied élé@rw &-Gri frorp ﬁéoﬁYﬂ'%ﬁé?fﬁrPéF'e”t Is .

used B IREd BEddngte GBlcborhbiRgnt pbliRIoR&IEHEBEdY. NVent i on
provides a structural characterization platform based

To egﬁlg?il&%t b%gg?alt%g fgn out[\)NF"cél:heq%c% fnﬁtgbfolyclonal proteaﬁ) resembles the

Shniques, capa
diversity of theet inpwi (lide Fbreeysgieocoding %elqéef@ﬁeﬁ)e?fﬁqrtcy‘t'dﬁt'%biw pyrification, it

will 9@1\3%%%‘?%%088&5% |hﬁoﬂﬁatﬁiﬁdm@1 ﬂ';@bé/c‘ﬁ koaw reﬁﬁO& gfdﬁ)omon of the
finiti

ndiigp a4 ISP e ROSHOT B GEReBaHs gE PP GRu sy i the
polyBlénal sedrufackaing dedliné.orheffedep2invedtiontpreyides & stewdtyngl
chalgc':t?g%ithﬂ ﬁﬁ%r?ﬁa[)és%@ton ?ntetmo{)r]aWQeé Bl géjﬁlloteﬂﬁ eRShtefization

an anti-1diot
techamwewayaw b W@V'SWQs!@”ﬁfm?tWéM 8P & e C&‘afirf@ﬁp% hotya polyclonal
cell Tike 4 paydiand ppaeib. of an indi vi dual menmber of a

pol ycl onal anti body or a polyclonal TcR The
Deﬁ%%tl i di otype anti body specificity is preferably

di'fett ed agai nst the antlgen specific part of an

i ndi vi dual nenber of a polyclonal antibody or
The gy tangridiotype @atipogye 6@‘5{5&9 a fulidengt anfibedy ovfrﬁ@a?faﬁherﬁ’f (e.g.a
Fv, g@:y,, FABOREYRF F(a)S G}vl'ﬁd’hoéfye&ﬂ@ﬂly inels ty tHeowsmiadspat oedr indididual

merw?réngﬁ l[yglfg?m?l{})rgtfg& de!fé/rI ?nngtﬁﬂ?d?ﬁpei ?nt%odgﬁislﬁ)\ggr&eﬁt invention
spedifiqatly bind$ tt theevapemit pam@df a;ngﬁd;vlguqlgnqnlgqyexf frjolyclonal antibody or a
poly@%ﬁ&l"l@ﬁ +He9§ﬂﬂrdld6%ecihtib§dﬁ§}5é@hb@y Rfprére &0/ (ﬁielct'é@ against the

e S o Y08, A 8921 sttt T con
recqgptd} eHel®- caFPecef/eegubh VIt naay, howaver,dHlot show gpegfidiyeowards Redefined

| |I
subﬁ%ﬁ@lg%n {gtﬂ}{&o&j '}P Ekﬁé F{J%ﬂ;e';ﬁlgr\/lH;’ge‘Sg f@'ﬂlly}oﬁgl'éé_l?_%@ n the

mixiee ant||d|otype peptldes of the present invention are
preferably directed against the antigen-specific part
TheQbrrt MentiSia PugRGRpOfie"aBferthi &/ spdaidic paptidebitdyid owhielmis capable of

assocna‘iil]n\g/hgcla’lcarjma-[y gl%% {hus??ﬁe%my% rﬁ?d@mﬁbl 6rgﬁe§ﬂ Qﬁ@ﬁb@leﬂ&ﬂiﬁ’% mixture of

horrsumop@ proteins. drieferablyndn @ﬂ@xﬁﬁ@tyﬁ% ﬁ%ﬂ@ of %PFF%'"VEBka'”dS
spedid-0y Q@‘ndﬁﬁ‘tﬂ}éﬁﬂﬁh%r oﬁ#ﬁcﬁ?@oﬁa@a%ﬂoﬂ? ¥+ B@lolyﬁlbﬁéleﬂcn The anti-

'd'OWBﬁQFB%AC?ﬁg’f H}eoqrgﬁprtm%\qeegﬁo § pr<=é %bﬁy we'TF%rqgamsﬁ a?i%en -specific
parpefahe begueits of abmuhthvrsleafwnmm/gormnowIwégalsTemJéﬁ@e@tor An anti-
|dlowg %@E@Je{qﬂgy,cﬂzom%%r, LRE sH ESdcBRlcy BIvRIr8d 83eiMfe@S@Bpopulation of

esanpl e he sane time. |In positions where
‘”mVHéméWVﬁ%”50|ds vary among the individual menmbers in
the sanple, these can be quantitated and the different
Theaam NMbaiko N-tendinal shaakncing” refers to N-terminal protein sequencing of a sample

comprising a number of variant homologous protein molecules, e.g. a polyclonal protein. This

bulk sequencing provides sequence information of all the different proteins present within the
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am no acids at variable positions will provide
information with respect to the protein subpopul ati on
wohkdoehorsent ai n a particular variation. |f the PCDDERIVS/000504
to be N-term nal sequenced contain nore than one
sub-unit, these are preferabfy separated prior to
sequencing to reduce conplexity, e.g. if the sanple is
sampﬂe Bﬂﬂ‘bé(ﬁaﬁﬁz&imarlh Ipbﬁdynmlaary tiehamime avely vbey areqarthe dnflividual
r
membe Q%Qn\q/é b% utaﬁtlc ongrizilct'hgghffe-rré}ﬁ ahRufts of |nd|V|dual

"refers t
amm@aacuda@it Nartlablebposmoméwi P@?Vkﬁ'fe 'HOWtVEIVBWaWeSE)‘?CBFCeﬁ“ﬁ pr?tﬁg‘ sub-
popm%hﬂrﬁdﬂ@n%uﬁﬁ%aﬂmﬁﬁs vemnedi IFghé protans tohe Poérydha saquenced
cont@ g'\ogsl Igas-ni @g Osu gheae Eefréaﬁ]’eggelgyapéﬁa%gd gﬁor to seguencmg to reduce
comglexjlyerae ¥ tbe smnlﬁeﬂ e palyflena équ@ﬁdé‘@ab\eﬁhﬁé‘énﬂwﬁe separated from
|.ght'cH9h¥bﬁMaJo SABIdeHg. of the polyclonal protein or the

brary of encod| ng sequences For polycl onal cell
The %&ﬁ‘zﬁpge i r%{' Y 8[ C;? l\{c ong dpggrsqg tﬁes§a(?'ﬁa§$g/ a‘ydn'}e}%ty of a

sequences rep
polyaibriah |prpte|hetheeiuhlelqaq@| segugmeagn@dm@ itp 08 meepquqq;g@} e/lljlipg producing

it. lemé;\g@\?gp?y g%g%’r@?ceﬁgeso;mh'el?ﬂ#éfé@éﬁhn @?'a‘n’ﬁno béid B&)Ll.ences or nucleic
v
acid aeqtengeqtaféwe@sthﬁéqﬂ%@@i %ﬁ ega{@g%aé %(tewh%%@q%r?réry of

encd&rfgmeauérhes Fet boltlctlml cdlhignes EEInerrclbmjldt\/@mfy maf by assegset fpg the

vana%ahté F Lyl 284 E%ﬁ%% g@ﬁ%gﬁtg%aﬁhl\’%‘%&ﬂelﬁmg £8! bs single-site

or or an antlgen or
integmtasdNioghmaPEeRR o e IMANjermbralst J BbseHeveeriar ap 2gpssed as the

varigbify oﬁ&ﬂhﬁo%@idt@ﬁ@éi'lcéé PaprdsaRRaUs tie sliicetog kg cells within the cell line.
|nnunoglobulln commonly is used as a collective

The g rgb p t | Qé?fgrs tolﬁnn}ﬁer)t(toygﬁa n%e Il%QQngé?& \LHFWQ 'l'| &&li receptor or an

a seru
antllaniMVbtbdy\dl An oiftigen ar @nfeenis mﬁ@ﬁwgwbeﬁneﬁa'wr@%ﬁwvera' or even

man9|e‘aﬁb1;£ésr!;1ml|jl|€é\ﬂ‘é8@§iy i mmunogl obul in may al so be used to
designate a m xture of antibodi es derived from ot her

The termjIl@]magglg%qhgnéomggnl%és Hs':eﬁi asnaogallgv.gWeldQSIg;m%n 0%&!1;@ mlxture of

erei n, denot
antilpaiias| fatndoin bchfodccelsmmemnees|Sﬁlgmad9rareﬂln9mct§2ﬁa'm*@f> WS often

terrrfedgmnﬁmgaleglﬂ'no&ajbnm {JIQQL%‘\ HoWekri %Nﬂdélb@hllﬂhﬁ?%&ocb@msed to

or exa t ai transf ection of

desigpath aa{“'ggﬁ Peantihadies H%”‘ﬁé.faﬂm SHE" PO FBw 1Yy r%c8|“§&’}a| on

imrmfu@bglpiagint | ve transfectants, a single clone may be
expanded or a nunber of single cl ones may be pool ed

The %an SXRaRdsdionéy %lﬁéﬁll‘f&% defbles! ah%g@ﬁ@ pQ&lm%fQE@expressmg

m X1 ng 1 ndi vl ones expressin
a parwilan RigkIN, AN ERANoEIPN3 3REPYA SHel '“BW%FQ' %One?ﬁén fagepgmeple be
obtaimdd BynWhnsFadtieh on® AR IcEl Gith ‘aadedired huidic amdyieed foltherng eelection for
posiﬁ e%rgpsrélﬁ{gontg,ﬁ#’gﬁ%lgfc\oa %a tb%l e’;ipg:%'gaoo?l tﬁﬁﬁbe@%%ﬁbl@'cfbﬂes may be

ogou el n nol ecul es, such
poopdlayldIenmmidemlbpevﬂonamelrI@qqqe berggneiatRIAY Iﬁrxmgelpg]wldual Jones

expFBRLiRG Hlrrdn® mapgﬁ%erooftar&)lﬁdh@fprﬁwlrECm es of the
COﬁpOSItlon but al so contains one or nore stretches

pept.i d uence, ch r

The g PRt b ensg SRE T hEh e R R B fbiecule of
protiemdiowabsisibn neNbrising differeht qyc)hyroplgaws Fpiiafthemﬁ'eCld?% guch as a
polk%%gleﬁ‘ f%mVWh'eﬁﬂh@ |ﬁcﬁ\95l%‘ prcﬁf@iﬁ n%@d'mal |§ hbﬁoﬁbg@@ &Soch@ﬂmer

ik %e B eiton. % (Ghes St 2hheptid
mol@;;qleﬁ qfﬁ §‘§'@]R9éﬁk98' Blft am cqumsD@echﬁg?ra 8 rgt& 2OTHO ypep ide
sequdtdevivhidals diersoerfizef by HiéfeEnkescihdnabmanotaclsiowtyuentd bapveen the

indi\r;ri%Malfn%mbee)f*ngh% polyclonal protein, also termed a variable region. For example in a
polyclonal antibody comprised of Ab1 to Ab50, all the proteins with the sequence of Ab1l will
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differ fromAb2 proteins in the CDR3 region. A

sub- popul ati on of individual nenbers can for exanple
wheooeoorsss t ut ed of the antibodi es bel ongi ng t oPERDK2005/000504

Abl 2 and Ab33. The term "pol )écl onal anti body"

descri bes a conposition of di'fferent antibody

nol ecul es which is capable of binding to or reactin
be condiderekvearalndiidubbmembes pfgbe Polyclaml iagpidy andtAbdinaater §xample
d|ﬁe95‘ohh§o%5ﬁ'gf‘eona QRe @bﬁﬁ ‘?ég%'ht A%BL;Q)%UF%UoJ Bﬁn&@fd'u@lbrhlemtaé’rs can for

antib ocat e | ed
SN WL T R
constituting the polyclonal antibody, in particular in
The tdren ‘polyplosaiemtinodyt”ydesizibes aicninpgsitiegefaiiféeré@RRYEIbodYODRERCules which
is ca?gﬁl %d{ng% gpfeacﬁ#@w&ﬁ rs@@éralW&@At%@élﬁé@ﬁ&eﬁﬁtd&érﬂﬂwants on

onal i ne
the gas1e orpRhRiffers Hgengmde VﬁaP?/qucﬂﬁa|P°W6BR?'r?@t'E%‘i?\f sBiied n the so-
callédﬂ)éﬁ@)le r@g’l&sufﬁtde inalt\w@haftg;eaubh yorastitlitingfthe polydomeal antibody, in
0 n t .
parthlféﬁsnrate(e:t 8“5\8\/“”{)9',?98"&}’ H%t%mirnﬁ%%@igrr\slcgdt@}]u&%% %chng}3 regions.
sequences of interest. PreferQny the individua
The gesmiss PokipRe MasyEachiing el 86"t tRoYCloral GelldiBfrbi Rligional master cel

ban@%l\’]@)@ Nk “ﬁa%lf)l%lwmuﬁ@céllaidnk|(pWBC)”Cb&lé Lyedintey cleingeably and
t. nucl ei.c

refe%tlgc%pogﬁ%ga% gF B ex?rgﬁ%re?sn%ﬂ; C (ﬁﬁe ar%gagegﬁfgﬁsﬁ%cg%d !/vﬂfu %rl%lsérglof variant
nuclpicatiei saqadncesofantesest. Rmterabde khe ingividug! ¢9H‘§:e’@|'r"di werw gonstitute
the FEmBATR: Sy For2f mbREraB8AREBeINineEaRFy bne Eslyl o aV)d'iéchbt nucleic

can constitute such a manufacturin

e
acidgsgay o ObEt5E: BPICA enfefizgPne BleRiAe) Bt iiE et erg iy eGhe! protein
of int&@st, and BaCdopy & heegeatedrintarttiei smecsitiel of theegqrooieadfiepch cell. Cells

whmh% ctoﬁ‘%‘_&%@ﬁﬁ E%nﬁﬁic‘:urh'gr&@ﬁlﬁéjgﬁ f@ﬁe%l@% |b§¢te|qmung|

eukNSaYC callp HUSTaS Yaash/ 'ose&h ae'ism&matnav?'?@cfei'ﬁa ﬁaﬁ’FC@éw'@moﬁa'
marﬁMGfbnaééllmﬂé@SLfcﬁ'dsS:Hd'BﬂsZ@ﬁs €fls) BHK odlisPlRelCha cABs (5@ Sp2/0

cell%%?ngHt%ﬁpglg#/{a} a&ﬁ Co%t:%r%dn@%?%eé\@gsr’eskg g{)ﬁeLa ceﬂs, HEK 293 cells,

or PEBIASL ogous protein nol ecul es, preferably selected from
t he i mmunogl obul i n superfam I y. Even nore preferred

As l%@@ hgr%m'-’ kRO * BBlQEIShaﬂ pPRLIAC LHF@S t&\ﬁlp@cﬁtemfcﬁnﬁﬁkltlbmdd)rﬁsnsmg

I
dnffqrgnth Bﬁﬁe}m(s@%ec e? Brcftﬁ'g nacﬁﬁ@eshgregégatf L&e e‘ftr (? hr%h‘unthgt%%%%aobulm
superdamitys Evéromoredprefegtesicare bpmalopsusometedy materwes whish @rreantibodies or

T ce‘ﬂfre Edr@?’lf pﬂLﬁP@%'ﬂ&eﬁ@rﬂHl@ﬂﬁ@ is HWdeoh§f@f& other molecules of

char cte differences in p1 g c$
the sehBRSHAS, B%W\%b‘?f’”tt%s ?'n‘*?d?WB‘Ga"Itre“Fé‘ﬁ% ‘éarEP PEERiig seauence,
whié€h @ldr@@ﬁar&(ﬁémﬁﬂtbyrﬂiﬂﬁélelﬁ&smf tHehegnipo byld kemencpbettveem the individual

merﬁg?rs aIsa%er?rpedes st(?{cf %f'ﬁant R}%In%(é O&SL%BSI% fr\angrdt&ﬁl Hrqﬁ/\m examples of

rece ors an Ceptors
suci oplydprsh arotginsinsiuge ﬁaybqﬁdﬁﬁsme“ EsceRfosedrier! sfeﬁ%?fsﬁ polyclonal
proiféfrpﬁ‘nﬁi/ Borf¥R2t BE4 HSﬁﬁ‘iedVﬂﬁbﬁ‘é% oh@ﬁ)t@ﬁ%l&ﬁfeb)’hﬁlﬁiclbhaﬁbémmmﬁed by a

re such as r d ac d
conyig] (el Siee e ey Aroha Jsace Broge soi b R 8.7 the case
of agnydvnelyardiadnadainsh ¢haldasiree tervetrapdiveraft fegembinant polyclonal protein
is gélfé}glﬁv)(ﬁ%ggefl ne hg'@hn&f ﬁb@ét"bf'n%l&:%fé‘é‘r@hér! tﬁ@%&t‘éﬁ& of each

subset of nol ecul vYn bi
merBgf i KBV ONbAPH aFffRTeT MY awﬁeﬂmP'“a@WWF ﬂ“?'é’f%te@a@%%“ ea
sermwe&vécemﬁmo@wbhhmmltyiélsarmlthqm’tbe eecombgsetbblgclenal protein also
ogl - e that the
con az%son%?ﬂ' %oﬁpgﬁ}&gnoglnggg%jﬂ gﬁg §fﬂ@g’r§c§'ﬂt§al ns a
signi ficant groPortlon of non-target-specifi
Thegegp Spqigclonal T cell receptor (TcR)” describes @ composition of dlfferent TcR molecules

which is capable of binding to or reacting with several different specific antigenic
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The term "polyclonal T cell receptor (TcR)" describes
a conposition of different TcR nol ecul es which is
we apadB50f binding to or reacting wth sever aPCT/DK2005/000504
different specific antigenicdeterm nants fromthe sane
or fromdifferent antigens. ¥he vari abili ty of a
polyclonal TcR is located in the so-called variable
detefraig b8 $roaf thiehsamrienstifroind differeRCER igEhe.Clleemriebilityt df taurolviglpnal TR is
locat%%&ﬁ%lsgcéég%ﬂ/arg%ﬁ reanQQfﬁh'e%Hl\%uél &Cﬁ%l&@%s’co ing the

regl ons. | ecul es of
poly@ipread E¢ft, in ﬁqlélﬁt-llﬁbﬁl the gb&gpﬂ%r%%@dﬂ% @Igh)élﬁ r@chgHgolecules
of th@|p%b@ntblﬁt/@']tﬁhéﬁrélﬁng]heegmdﬂé tianeek af the.alfactheta chains or gamma-

1ne dT r rLbed. I
corgASEL SR Bl s B AAG: ESEELERY il G0, 1900
Protélpﬁolt8m2ﬁ'18'r2éf26}s to any chain of am no acids,

regardl ess of |length or posttransl ational

The fHPlQ]' “pidiaht Rifersits ahg tlﬁlﬁn Gﬁ{ﬂniﬁ& ia8itls,a®g4rd R6STef I8ndth or post-

tran%vﬁgﬁpéa@%@ﬂafr gem (Eag er)T(Ilésn g opgm?lgst Z’rmulﬁrqiners, comprising two or

mor@adsy (et b Pl @@p@ptram@ts of prp‘eqmq, @elypeptisiest digppeptides, or

peptid® ntinel protein" describes an individual nmenber of a
polyclonal protein, which can be nonitored for its

The r%s gg%fe grrroléeﬁnlg” cge%?rd et Q&jﬁgv%{']ﬁ r¥) lal gcl}gﬁr Ot gteln which can
be nm‘mtareﬂefm itneres@Tcetdering pmdactmrqfelse mlvqkmaaple?@els amﬂ @@erent
batc}%% fofusqgtg &hin %ﬁé‘?;‘e&é&éé o3 sE%e@EM§§§’| 28erds R related samples will

onal ‘protein between batches or over tine %
reflegti Frgfpikty dp ym%)tqr%qqlon%latqqgliclonialtpr%qq epg?qrblaa(tches or over ime in a

smgle'f&jr&!lﬁﬂaﬂ@@rmﬁr ai Wil rrsfildcy maintérnagcel ofvigdrsiadunprooessiragm
procsssllrig ﬁuch %F rp'ultlﬁci%ﬁgh gp%gécoﬁub[n%ﬁﬁﬂﬁioﬁggegd n%)l\ﬁkﬂo‘?l P&%gem

ona er pepti des"”
descri bes a nunber of peptides originating fromthe
The (&1 “ablage meagkesrpeptides dlesqigips f auaPenefmsefidesotrigipating From the

varidfé WGidnstlthd matviival mEh@e@&iﬂtalnﬂ)Bﬁlo&él@rOlfer. ahabkptides are preferably

gen%ﬂﬁ&%ﬁ%gﬁﬁﬁtﬁ%ﬁ %r ° eg%?%gto‘cgp%tglh \l;d]éﬁ?ﬂ%nogndbthe peptides
whiahrranibe gmemdigyousts agpiangd ttoa gmg|engcﬂl@dp¢idpqm|@ﬁjegf thepahegional protein

are & mg@gmagémlr@% fdptein are termed uni que nmarker
pepti des. DESCRI PR'IC]\I OF THE DRAW NGS Fig. 1:

Cati on- exchange chromat ograns of anti-RhD reconbi nant
DESpRIpred oalTHEMRAVIINGS( ant i - RhD r pAb) conposition from
al i quots 3948 and 3949 after 9 weeks cultivation. The

Fig. 1OW§tr|ondJe>?c% a&% ?)B%S’lisﬁofta?ﬂ If”d %U%blﬁ?ﬁ‘tgpowmm'éh%tlbody (anti-

one Y-axis o

RNDAPAE) cmAesion Sarm alicpieao8A anf 387 éﬁtert%wé%eﬁ“gt"ép iprp- The lower
dlagf“érﬁﬁ%ﬁr&‘@oh%ah@h@ﬂ!@l@an@&%ﬁpp‘ér ond t€aiRjabt 3®48. The Y-axis of the top
nt i bodi es net al
e T
comprisy antivodire vifiegngimmdt cRegP aaﬁ m%ﬁ@l QW'WLGP@RPWBIQGBPFQG
heté;igéén\ég,gg fromthe polyclonal cell line aliquots 3948+
and 3949+ (FCW)65) produci ng anti-RhD rpAb after 11

wWhi b d
o 5 o PSR ey BT RSB R A e
polyplahslerhin@blicots 398esarsl D4ant(FEYESS) ArgiucingriitinRh R Frév adter 11
weeﬂgk)%&htgﬂgk n.G8rlds GilchWag b@’é@il%ﬁeg'teg &Md bl arddBnimddh

el ght erent anti - Rhesus nt i odi es. The ei ght

d| fferent
Fig. 3: T-RFLP patterns of anti-Rhesus D antibody light chains from a polyclonal cell culture

expressing anti-RhD rpAb with eight different anti-Rhesus D antibodies. The eight different

anti-Rhesus D clones have been assigned to the peaks indicated by arrows.
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anti - Rhesus D cl ones have been assigned to the peaks
indicated by arrows.Fig. 4 : T-RFLP patterns of
W@rbARIBes Us D anti body heavy chain vari abl e rBgi/DKE2005/000504
froma polyclonal cell cult u(r;ze expressing anti-RhD
rpAb with twenty-five different anti-Rhesus D
anti bodies at a given tinme point. The twenty-five
Fig. ¢ fTfRALB mettamsiof Rte&hesud Toamsihedy haawy dhewrvasiskle gegenstfoom a
ponEIBﬁalR@ﬁKé‘rltdr@@k&@E% Nti-ARD @M with Sweriey ﬁQQNgFe%ent anti-Rhesus D
[

buti on est Tﬁwo
an T SRt BR a0y ERAI bl T LRl Prisraeve been
assipmidytoltom abaksahdicated byamwowhi ch was cultivated for five
weeks. Fig. 6: Shows the relative content (% of an

Fig. EQIERNB(?EHH;@BS \)%%t}iqlﬂat%tl %Dﬁr %%LPI% RYAL di@f@FénPQﬁE-@éeﬁB% N&RA) chain
encqlieoSRat S RIS aHSGalar CCaLEs HAEH Ve ch HEGS Grdlve weeks.

antibodies fromthe retention tines and peak patterns
Fig. 6btshowethefrelative corgére (&9tdflaoding RrdnlAp zeidh dighdidiffeterst] dnyibodies
analV?écﬂQs fePLakiBR- eﬁmg@ gﬁoﬁﬁE%@g'ir?c@&léte‘d%%métgﬁ%he ?Ieaks were

tions. t1 on-exchange chromat ogram o
ass'%ﬁ‘ﬂdl t° 'F%@”quf?stfmmﬁ fefspsiop r‘i'ﬁﬂe&la&ﬁéﬁa pgoptaiggd from
single SAiBpdies amdlpded ectiaddaaly udingreticn-exthbihgeathrematobeplis uAddr identical
Conépo 5 conprise antibodies differing in net charge and

I'vi dual anti bodi es appearing charge heterogeneous.
8: Elution profile froma cation-excha
Fig. ah%éme&mamcmvmatoemﬁbamarﬁt-Rb'arW WﬁfaFW%r%hﬂmmg'wdua'
merdtsErs (roghya ;\Mnﬁﬂle bBt@mleEl Areet gurkkdaNetisn. PHARs A€L tePS comprise

anh%ﬁcﬁ% cﬁfgf%r gelﬁ ngt eCt lﬂdltgﬁugﬁ?\?l}ﬁ%dlesi ?poo]tcehiel%gsgwco&ﬁdheterogeneous
RP- HPLC of fraction BS fromFig. 8. Fl g. 10: Shows a
Fig. BDE|utior orgiitssirern @reationnsxshpspe clybmatqosadwsit @apgombinant polyclonal

anti(KHDY £8Py w&mén ,Ra.adaantmmsyrswméme@ta@ indi€titd/ b&lkalsubjected to RP-
ualize y a col or-coded protein-mp

i

HPLEEESP%%CH ‘ég'meﬁ‘s'ﬁpay scale). Fig. 11: Shows an elution

profile froma strong cation-exchange chronmat ography
Fig. ®f Sheows Aspe! Nicdi pyefde frofm RRHPEC eftfraddof BErfraan Figc®nbi nant

pol ycl onal anti-RhD anti body with eight individual
Fig. rf@g‘gﬁavfsa EchQ@ faﬁérlaleﬁﬁl is J)ﬁd“%cbrﬂtglhﬁgr&t;gﬁyciofnfépédtpﬁm antibody
Wi MG BBt oUR g B2/ G 5L BB 5y <EHES I orav-
scal€D2 o | EX chr omat ogram obt ai ned on an anti-RhD r pAb

with twenty-five individual nmenbers, wth ELI SA data

Fig. ql&?t 3haVedad élgmrF [.Wbﬁl@ ﬂLo'ﬂﬂjh\étrgfﬁEat’%H ﬁ%@ldmtﬁb% of an Asp-N

he anti-1diotype p , 02 and
d'ge’?‘h‘é‘ FE['f'S%L%FTQW% Ee§°WgWé”tp@‘¥Qﬁ%ﬂ“bﬁh%§EW‘quV A6 gght individual
menatidrai The bolyhdriaentaidmeadibaegeacions setjeqgeahyALDIFEO FEAdaBAis for the

, . ar to % of total OD in order to make
'de”gﬁéﬁmﬁ 0?"%%_%&%‘%@3 wi th PEP162, PEP202 and PEP305,

respectively, arable to each other.Fig. 13: Shows
Fig. flReShpves 31 %\(ﬁr'ﬁ‘éﬁf Qe HEK CBEOMRPAPRCADIAIRE] Rbef aati- RhD rpAb with
tweu&mﬂve M@.?al n?e&?oeaaj AvitBErIsmtatd idbiptierittors thrké WRIVidUIAI ELISA
bR B SO, SR OB BP0 50 BEORY e el oty
wer@aeréorufedtdnre@eh trettion| dbtriredsiyatheden-pkehangEgpopatography. The ELISA
datd &EMBMREISed tdY SOMBObNE oREPZDAake the three ELISA assays with PEP162,

PEP202 and PEP305, respectively, comparable to each other.
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negative cell |ine RhD162. (B) shows cell |ine RhD202,

and (C) shows a 50% m xture of cell lines RhD162 and
weRag0@7séxor responding to mx a in the experi nRCI/PK2006600504

first panel in A, B and C show the FSC- SSC dot plots,

where R is the gating for | i ng and healthy cells

based on size (FSC) and granularity (SSC). The
Fig. hB s Slogyvsatine idistitthaionofl thecthpeeneeinticke pntbaliashantif Rii6ds é@hard 305, at
d.fférél&%g@bstyo O{mg Bbi h&- duHhg faﬁn&@gt%n%é OWEGDnENE deftd areRr

final panel shows the percentages
inocyletigpf e bipregstefsed in the cal cul ations. Fig. 15:

Cati on- exchange chromat ogr aphy profiles show ng
Fig. SanpA@sdétakethras celi e staimedsiitigeRP20 tetrgnatonih) showsathe PEP202
negepcg\%cc%ﬁghepﬁh@IGr%ng‘m&ws%QPhﬁ@ﬁ%ﬁﬂth@ (oL R ER)@/{: Zixture of cell

r's represented by material col d
lines QNP LR g wa%ﬁ@r@ﬁeﬁndm toAyix adp Seaerericaens). (1ag f fifst panel in A, B
and BEMNowIRE FSC-BSE do€hlotg MhehER! HHythe matrhg fob)ivingiagd hafthyl el based

on s%g?(%%@dandsgrgrtlj]lg%ece E?ﬁ 3 ?c%dré’rﬁ lmormdglga;langlnc]élplc@tq%e

erent charge

quo(eA§en|qgm§g§m§@ﬁgells(E)e R@,g@t@ﬂgmuwtth@iteﬁram@)st@mﬁpq:eéﬁ The final
pan&ashg\% Hwe(gze'rcgantég%s of Efisamnab Yisésinahe BRRM&AHNRND t he

nmut at ed u variant RhD189E. Fig. 18: Binding act|V|ty

of Gu variant RhD189E, and its native counterp
Fig. pRpERKPN- gfcﬁ@nqﬁagch@@m@qqgragm PEiEsshowigg Rﬁ'@pbéﬁl‘iein\f’é d|fferent stages
durieg yown-stuyare provassimeafan @di-RyD FbSagmle edngainiga 5 individual
merhbatO FFERARE bythetaFihlt ool éhEFJlloivihgsdaptune alsitian (AN SepiaadenG-25 (B),

DEAtEt?epﬂQJo'g%ﬁ@M%ﬁmybé\w%) DETAI LED DESCRI PTI ON OF

aspect of 'the present invention is to
Fig. H%OYE)QﬁroﬁleQ batH&d mpflenstival %Hé@&ma@ BRf-RAD &htiBetidDdholving three

ain informati with resp the rel a
TGP Pia GRCBIST Hih AT AR ey PEA =L BRlSTEe (SIS FRgeer
(i) different honol ogous proteins having different
Fig.\ar [Eérelysegif 9189 afd the mhtataseEll VieriaRhB188BCi ng such
pr otei ns. The char acterization pI atform can be used t

Fig. SLS {;n i?l”lgtacl'lwt vgﬁgﬁ%ﬁlg% g il rBEI\%jH&Hté%EaQrRthQ Binding

SS of m

T E ?rgtfawvft%srvgﬁ RO B e
fluopysednee atsensity t(MELdh et a5 @ @@Fﬁl%ofﬁha?ﬁwy GPNgepEration.

present invention is used for one of the follow ng
DETﬁW%@:fCR‘IbTIbR slehi fveRTidie rel ative representation

o the i ndi vi dua manbers or some of the individual

%h nrelat g t VCF I or P rpet al%l%aracterlzation to

An %Sﬁﬁﬁloé 9 PPy ”3’§§ Q! ﬂé’mré a‘??@g Pt SH ijgh of ' one
obtain inforetiom eliithi respeect wshbeelstl\rerprdmrﬁem ehindigigpl eempes in samples

corrﬁi)?lgfl& '@gr&ﬁ*e'r?m hgfndola@upﬁ‘tto?é?nst I%\}R%t&ﬁe@mrﬁB%%ylon@&d(u) the cell

he act ual ortion one or
lines ResidyFiag éll‘Chri%ﬁ”@é\ssThTﬂ"ﬁriﬁﬁ%ﬂzla?O P'ﬁFf%m?rﬁ?gP %U%&ﬁﬁ&?iﬁis different
asp®¥dt Buridiea piodueiop w@fpuviBedtion $)rmsgd)rrmjrilng largetdrh @torage of a

corr%ﬁ ?rr?%o%nﬁns goé)#’fgr(élﬁtoh] ol ?&Eﬂglﬂﬁfaefﬁy) thé Pﬁra&g%atlon

aracteri za articu
platfasmi aféhe nr@scntenvﬂn@nms uﬁe@écrrsqn@wf &te fa"%nwvm@a@s i¢ &q getermine the

relahzll/é‘ ?ep@&‘éh@ﬁoﬁ Bﬁtﬁeqﬁdlﬂaﬁﬁtnﬁ’érhms of sdnﬁ?éjbﬁ/thd ll}r&ll\ptﬂlﬁﬂ &lefers in
C onal r?f ot e

retaie o ke st T Sale ST 11 £ GG TR Regpon of one or
morgrindividtal omennhens inadifferehiesdpatiesfot detbennivatiarosfshe betebobateh

conQSteﬁp;n 'ah&’Lﬁ% evaélxgﬁlé rt‘l@é é&@élhodopﬁorpéf@nfa %'F "rﬂo% ﬂﬁlﬂﬁ’dU’aﬁﬁem bers.

['1ed purifi
OptmnﬁlﬂVert@ﬁmammowat@ Wbt oray 4 F R of OF'H'EF'L}’dH‘SﬁS tg generate the
poly@ing Cinemnghctpiny ellininer Tie ¢tHaxdcterzaodn platform is particularly useful in

monitoring the clonal diversity of a polyclonal cell line and/or the representation of individual
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nonocl onal antibodies, for exanple t o assess the |ong

termstability of the individual nenbers in such a
weowpoesisss on. One enbodi ment of the present i NRENDKRIWS/000504

is a procedure for characteriging sanples conprising

di fferent honol ogous proteins having different

vari abl e regions or the cells rodu0|n% such proteins,
protging i £ Rakyclppdl retain Ripdycsd Sptiag eRidING: Bet ﬁ%%&é‘&@ostt@”f"rféab'“ty

durih@ irRfividel ProaR&idni raRs Bid fheaSedhc-iedtcH &&lsist’éﬁtWtéjﬂlaé monitored.

menber s,, of id proteins or their uen
e i i fted ol bich e bR S B e L EFHSREERe o
diffeserglonwldgpus pestein mixiieespinstuding acihriycangkbpriokein pod mixture of

moﬁo%ham FMEBSdiEY) %rcarxame%easgéssm %ngm étgbnﬁﬂ';}%f)fﬁé?ﬁdmdual
he pr ot ﬁl nenco In% sequences. n a further

'“QBW%BH]ﬁﬁ £ QMPeRECT esent |nvent|on the structura
characterization platformis conprised of a nunber of

Onezamaboglimenttof treirgsens irsehewt isd drrcawiups fot efaracterizing samples

conﬁhéﬁé“atf@%n% %BMQB%;B@SCM{MV@’% d’?#érlen%r@ﬁl@@&é@ns or the cells

anal yses. struct ur al haracteri zatio

Pm%%@f%%?'&?&%”%é“%%B%‘?{”@F'%Wq’iﬂﬁ%W't'&fesPﬁ@ to the relative
propaftidrvdrdrasenedrbOighie niedivisuad @seinbdde df $and prloesidsodd thwir BAcoding

seqéegwcégé ISR éJrJ)JeFSl%rl:onw%réﬂpfa'nglkgﬂé Fﬁ%’?%b&as'a[?ﬂ éaﬂ‘fg%s@én%rbr more

prOQe@mﬁra@tpé@ataést@ﬁth|aﬁdtqﬁé>ve°ﬁﬁ@a M?éﬁﬂ%”e iF apalyses of the protein-
nchvVEyRiend@Eef erabl e to obtain information from at
least 2, 3, 4, 5, 6, 7, 8, 9, or 10 of these

In aq‘n% rte!n%:baqldlme % P%h uesSentt veﬁP%/ %\ cttupaq cFuQ%cte{lzat oHé)Iatform is

comh@ach@‘taemunz@ﬁr|06nnqjvta:tHedvrmuaﬁelect@mﬁromml‘ptﬁm pfaracomigatipn

tecHARAkY bé Gall af 864U AHSsal TRy, bRy sthlReurBiednBFRtdrRakid plétform can be
escr | lve

e latjio the re
comgp s G UPEEH IS {U 1 SPRRS BB AeatRe f Jie P L2 inG sections.
It cdmifeosufidtiend o obtbai infedmbrionatidue s satneefring oels coanf be ofalydic
tech&%ﬁ@g Hés%hb%/cﬁlgatﬁe \Qﬁ\l hdlﬁ%n?s 9.“@' HJ\A%[EN%F&@II&HFGQO OBEE% information

en Cco J)r oVli e an overall
fromg, Htallea%tze@r ﬂ'aﬁflfbﬁ §f 9t el sefipesesanalyhiFa) Sepniapes, thereby combining
the pdRidiar @dbanents sené s befow foegdpeesetiie dnarserkizaononiatform. The

com% %L}XI% ofC Set\lgl%hglj\a%{ Cﬁl| t2cthi @fe%taﬂﬁ\n f&h:ﬁg %%e‘?’gﬂ &aéf' C)r[;%oret descr|pt|ve

dataamllwsalajlonméheg@wéw er ah%qltys Egmpeditign théhQ @@Jhc?\%mé@xture

Info$rH§ﬂ"bna§ot£|ﬁ§ci frbﬁtthéé’é &a&&;&g&;ﬁﬁ# 888t B gDt ARV Vi as a qualitative
m na

Si.s
”at‘g{ﬁ'aﬁlﬁg?gw fﬁ\ﬁ”é%‘ﬁf’ f%& *QFé pﬂéﬂg%ﬂ%H‘seéé'ﬁff@é%d?rfzﬁﬁmb%&,heéﬁ?}‘p'es
analyeegl. ei aci d sequenci ng. The protein characterization
techniques refer to techniques generally used within

1n phd¥rrld @rlngod?%elﬁ)c[s Q)“ 9%@§erft HveRfeH &% SlabyEic 'ﬂ&hHﬂ]lﬂ@st\Q protein

roteins such i) chromato hi ¢ anal yses
cha §é‘i§5?%¥t°@ ts?*wt"é’ie r‘?é‘d 588@@6??@’ coteﬁw%edaa é’ﬁ%?ﬁcc%{'la‘ys's
properties, ii) analysis of proteolytic digestions of

Thetgb&etl’u):‘rr!alyegmmferpo tdabhigses such)as'resitiktionNrageremt leabth polymorphism
(RF%%HQQ%E I}gr'mﬂQIqRF'L}ﬁ)(T #)y%&oméﬁ%a%%%%&é lézlgcﬂeonaosruch as real-

for ogous proteins. An a
tm“tﬁﬁ%éﬁ?r@ﬂeFﬁémﬁﬁéﬁﬁﬁPQrnvent|on which is applicable
in conbination with the anal ytical techni ques
The Qesteini daechcabioatn tbaniduee r@cbaroaetqu@atgeme*ram,f uskdoati g field of

protegrglcs 9{ JHQ.%‘:E ?gﬂ#%n%o% Sen?em E@%%ﬁa"th&«%%c analyses which

connec nvent
separate protems accordmg to phy5|co -chemical properties, ii) analysis of proteolytic

digestions of the homologous proteins, iii) “"bulk” N-terminal sequencing, and iv) analysis

using specific detector molecules for the homologous proteins.
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concept is based on the selection of a nunber of
sentinel proteins present in the pool of honol ogous
wEe@bess3 (e. g. a polyclonal antibody or a pol BCT/DRE2005/000504
TcR) or on the surface of the pool of cells producing
t he honol ogous proteins (e.dp a pol ycl ona
manuf acturing cell line). The sentinel proteins are
An aditiomal taiceptedf yhapdseruatvention, welish islaapligeblerin gergbipgtion with the

analy\y‘égl tg%n‘itgfég dE@rlﬁeé URRRPHr @d %réﬁtenﬁaﬂ&r@bﬂas cérﬁpl@k Q&&@F

manner, either in per na CY
homqi@ﬂ%wélpmgmnsdmbeewﬂ%ﬁ@e&m S?f"teﬁ%%‘@'lth the PYC 'HSP'i ‘h” he
concéﬂt@ﬂbéﬁed@ﬂ thd B&e@@htof B@lunbeobesansing notkins peesanlpllnethbeool of

hom(??}nal eﬁ%g I&Qg g{gérg%r% aP%cﬁlgLUr%spomloﬂgl ARG op B S d difface of the

ogous t
pool ef geus@mwcnag tembamolegaysyppeeins (@ gup L7 88N are rsiachEfo cel ne)

The ﬁn@ﬁ@'p{ﬂot@ﬁu@ %%’%u%fbtfv@ﬁahhﬁ rqubktaBiyyl tledadterizmgse setifyehat this sub-
onsi enc etwe I er

popuilzarlil@n @g H'@éﬁe{ &cpr(%s(éaﬂ{1 ‘n e?on5|s§etn¥é m%gh%ré%%%qé &@%‘éﬂ%%ant of a

polyaleriatjoe! qusptd atem tHe meN/sdfafce datiag pedyetionnane gangingl profgips can for

exanWI@Eg ?ﬁﬁ;é{egzgtng%ﬁectoﬁ*qﬁ@eéﬁ‘éﬂwm&{ a@%ﬁédnﬁ’@@r e cﬁ.faabiebh bers of

the NETIRUISPLS BN -5 SR iAo B P PR e P PERG) Bt Sonceat

can fuhRegenasglied kersks tencoabistenappityeerhdifferent Felledulture batches The

concgéti]ortmi lgﬂ %1 pr%@énﬁsdcawbeu&tﬂ"rb%d Qg%hﬁhg pé‘ﬁtlo‘és %@ﬂ\l‘é%lr\“%?rﬁ afd'o%onal

rar encodl
protgio by oraserse trraTentn sudh senieq! PRk P DM ) b2 Bt the COR 1
the W%Epﬁétwfsrmbn@tb@di beTdBDRnalgsHsqresfonfied at the genetic level

can %E‘? ap@éhﬁeﬁgeégg%ﬁﬁgglggr e célrorﬁegu&ﬁtl.lg%uﬁglc%gaf'eaﬁéncgyﬁbﬂ iftdividual

mensberd ofiigé liplaot @icnding fephe delyclonal pekipie; B %’F@'@fetae SHe'is acid
sequdRdes\ %F%sﬁoﬂﬁmb he tHé"@bNi’é&ﬁls ARANIdicEDr TE%JEHH sHieSacted as sentinel

nuclgg aFeI éecmﬁgpeeﬁ, @oa%pr&feg d%ﬁ@eémg;regg)o Celf ?er}m Cgl rrgtteler\'s,n|bept|des or
nuclélt atit BegueBbetmay t/drrytfblethsexh@odw apalgtiopt fechnieedsnidepanding on which
mem%%F e&; tﬁe gP@LIX ?rcﬁgmt Qlethgln%@@'c aQIst%E|§éch¥s &ficodling it, can be

turing i ne n sone

dlst@wﬁ@ﬁ rYEthiE)e 6ele¢tae ab?'é‘”é‘"e‘ﬁt: W'%% nt i on t he
polyclonality in an expression systen1for produci ng a
GenRfit ek op thé lonal diversity of 2 polyylopat mmiufagtuting cell line
quantlty of cells encoding for a particular member of

In sé hg elf%% Xnﬁ‘!eﬁﬂ: f L ﬁ_ggérﬁ iR ﬁrﬁ th@%ol(}ﬁ%hkﬁ\‘leénse@%@i@h RPstem for

rotei

prodeP BEOMSINEIGEPTIE MATEOTABY P RGUB I PBY | O Gl gheoding for
partfcQlar Geainal ef tRELpBIy@lfona_ grbteln @iadrtak snRN legan ercdodimyiforeindividual
menPnt]ée% 8€t‘lrh%€%‘y al| WugFEI Calyfabg:aelt %X@EOE%%%%@A or genomlc level
using diori exahrele Iy‘grmng F@“ﬂ-PtahéWgé,rfé'gs@tﬂﬁ@Hé%Q"'%B@réﬁyn@ti"wsfsoﬁﬁ’a”t‘tat've
pcRIs0E) HRRUAf- aﬁ\teLHC'RnngﬁuéleuI: b&I& seefNeh@ﬁ?laﬁ thé&lapablé h@gl@ﬁrﬁf the gene
techni ques can use nstrat .

seql{qﬁ@esjq)t{;@pgql fl‘9md:he p}?é\u%aﬁg;lgp Gﬁlg '”%21 rnla?}(]egy,r@ﬁ ame te chmques can
be Wsed qualkstileycesieanasditaghd tigersity ytiherpalycionaltcsl! hngaTﬂﬂeb@lclelc acid
seqﬁ?{a ! grjl’ ?m?@hes dé cﬁ%e?rt&cﬁﬁ R&ALE FRMkSred iR Qgﬁlp@g loy&iraatom a

time points durin %1
smg(tan)quqkmal e qJﬁér,eea‘gﬁlffﬁfjgﬂtttmq ﬂﬁntlsrgjélrlp%,t@(q tIOI’l thereby monitoring

the %I&%rﬁrb&?ﬁor@fof&ﬁkﬁmtlﬂdiuﬁl ¢Heading senehog theqybndtabe production run

to aéiﬁﬁ)gg Qgr#é#jatpo%gltsré%?ﬁ AI? R%twgz hatéal\?\%?esl‘csaéliée%en?es encoding the
polyatonel [metgirernds naoqm:tsmnle‘rzchg1 s&repipiaplgtéwne%ﬁpmpq QS%réP'hPQ%ﬁ‘Pfﬁéce“
cultglxég;?E QraHicARr %?HE'FHO% tIQema@} H\@ﬂltér{r@%é“rélétﬁfeq:ﬁbportlons of the

I I
o o b s 5 b BTt Brh 3 Bheson
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i ndi vi dual encodi ng sequences in different batches to
assess batch-to-batch variation.Preferably the sanple
W@ s@d/0071853 he genetic analyses is a cell culturkCT/DK2005/000504
fraction enriched for the cells of the culture, e.g.
by precipitation. The sanplelis generally obtained by
harvesting a fraction of the cell culture at a desired
Preférabi tiposambple isdd mwbel gbyeticenvlysds inh celheultsel Frapyonfesriched for the
cellseo)t?ﬁ%él.ﬁetup%acf rHyrdrgH&?attfoﬂ MrheBARIER gfeﬁéraﬁPHR%fn'eg | h@ifvestmg a

ch ’'consi st ency are {;r efer

Fractiangthto FHICUTS i F3SIFRY UmerPoi, Blipwss %reiym%@Lo ftB‘f medium, for
exarﬁ;ﬁl@@V eEmteiFugalbh. R ah R Br RirbRrizo ofTbdREH-B-hatah ysr?asterla:m are
e r 6ﬁ§ﬂ& ve

pref?ﬂﬁ%‘ﬁ % a?nelnefg? oﬁg?shaﬁratﬁ(gp @Htf%rlhﬁl}é% ﬁ(n agUi‘«?r i's ge)ﬁer at ed

such that each cell only contains one copy of the
RFLRY&dféRNce of interest, the analysis at the genonmic

| evel will provide information with respect to the
RFLP’ atcHtJRVEP PEOB dantie ma‘rfoaﬁéd st twietgbhmlche/eltramhﬁeanmm lemgl. When a

pO’VE)'ST?) nl'lanﬂgﬁctlj?‘%étc@ﬁ ?gg%{g ?Erat U\Lj’] a&?@legnlxpéonﬁ:gﬁs %ne copy of

anal ySI'S at
the sﬁaumnqe@fettemﬁt, Ithey prAlY stFeatithe G?W'F dﬁYetVé@JatrW'%qut@atlon with

resp@&tt@'ﬂﬁé %Iat%ﬁfr&%‘i’h&ﬂoﬁ RVeihiafthé Hﬂhuﬂadtldlahg eIy thabroduce an

eSSBS S0P Lo A e b IO B e oo

will protide ¢ribbivifationiregarting rtes potential exprassdnylevels Of inglividgial members of
the g&]}\f@yr% 9ro@e|§oArFé%%' Rlefe FT\‘RN?ﬁé\fet@ rsrﬁe‘i‘@l%llﬁgélﬁ & by reverse

erm nal - anal
tranesT TGN GV B 18 gegSiiFtioB A8 Sitis kb - PEPe e pcppssiol to
perfeifm RERERIy8IsalideaidebethereBNAL i ng in a term nal | abeling
of the PCR fragments. After digestion with appropriate
In tﬁe tset*r{n,n gﬂ.‘?ﬂ’ aﬁﬂ%ﬁﬁe er%thlr%'a};o?‘ erergr% Blﬁrﬁéﬁ?)t useti 6:S:h@PER or RT-

e sep arated ectrop hor esi 3
PCRmr@fa@elgg Iresukigi ip péesm@alé@tte.h@% Hfot‘hégch t’ra&lrmsnﬁ~| After digestion with
appfobﬂ%&@itﬁc@@fbrﬁ?m@@tf%’gmtd dFrdueagbntt dves laedgénesatpd bodoan be

sep%/lal'c’elld C%Iegﬁcgrag %‘ sns ﬁ%raﬁa@pﬁng@%{étb Q?%Q% %nd the )}’ragments can be

detegtagithtieigh it iabs! adenlicen i e dy1%97u dppiisdeandEnvironmental Microbiology

63, bRfH-288h) | ¥iitapie I%QJ:IQHaVQJ‘i'é’\Nde Qfgrfaﬂ’é’déiecftfalﬂléllbﬁl|fIQ8re@éence, radioactivity,
absor tl on, @g I SM Or enB_%rTHt | C aCt |V

colo TG oY BT GXAST 2bsoriodr SHOTEE, ScTPYREH BTy and include, for
examal darbphezed, SbtcopmbolepartioedivarisqropeB partic@amy, *3BS Rrits and
125 Iﬁzéeclcr))n d%h?eclteagé}gg %ﬁmése a9&N r\bac'nds%@ME%ﬁeu@clenJgh@ BivdiSers.

partners Preferably,
Pfefﬁfattrb’vépﬁﬁéfoé’hP@ ig SERf %%s'all’ bel . 1 n a polycl onal
manufacturing cell line with a large diversity, it nmay
In anslycl@apassiridtaridgcabinaiwithaa largelieersivg titrmay harbe possible to obtain

a u%uaegr%?{#.tct.{ °Fr??en§§]ﬂ atl’!r){]%ec}éIllgfsi\géﬂaﬁaQﬁ%@\r@gﬁeaﬁgﬂgnﬁgucﬂ gltuatlon
arise gaeRiineb BUTein age seqeaetscan b seleter o MeRjtaring tee gl diversity of

the 9&;&96@&1&%@&&@@ Q@il Mﬁé w&a}naﬂww,ftaemgmegts%m&h tadnnet be
ernatil ve

ment s . whi cannot, be
Sepaaréf,eélr%f:?fgmp 6¥ §|22 énaﬁ’atif % u%r}é:a% gh%rgar to asses dthe dtls%%{ﬂ{oﬁ ?gll the
individeal @nsddindoseguemcesf al | the i ndi vi dual encod| ng
sequences. Aigonucletide mcroarray analysis

o/,gg-,b(gé}fyé%,@,%tahgeam/%@arrays such as DNA chi ps, can be
used to measure genom c DNA levels or nRNA levels in a

ongpaylrae By ST e cB P e F8lelAodomic oA revels
or raRNAtReld it a polgclend!icdll kng fameaguBno, hyzrldleqtloalof mgwd DNA generated
Nucl ei ¢ Aci ds
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Res. 22, 5456-5465). The probes can either be
doubl e- stranded cDNA sequences representative of the
WG emaeinses expected to be present in the pol ycP@GHRK2005/000504

cell line (either derived fr t he pol ycl onal cell

line itself or fromthe DNA ?#nbrary used for

transfecting the host cells conprising the gcl onal
fromcikelcell jimgs )to @rpretesnatitached gnm@ldee@ffﬁ@%g&(ozé %alr%@ ffucleic Acids

Resl@ngh@a 5444y probes are attached to a solid surface,
suc as glass, plastic or a gel matrix, and if a

The B ?%E?HS%IEP dggéIOb?ra edu c%q\g\ %equér?ceg%bqg% ‘%er Fg{e %el uences

en anal yzr n 1ona
expdctqugtoeheres it ngtﬂemtylcbgajw@“ pn@f%ﬁhﬁ"s ere/eg from B! ppdiclonal cell line
itsel PG ﬁra‘ﬁ%(e 9NA@|9|—a¥9 luS’éEpf’o t]._rﬁl%fedt?hgltﬁe I%sﬁfcﬁlisr &%dr@m@&ﬁe polyclonal

cell § car ef ul %%C@ E ? H&E
insa o8 8% P Ieﬁyge]asi @r=2 r?tdlh ahg glhe rﬁEesp?rsﬁétagl?ﬁgl to a solid
surfé@ballcadascdm‘éé, plestioech dal orattih@npdil y ddubleastrangked ptabeds used it is

den%ﬁlceta \PWOP eer@cgrg‘n t‘fjget%b%gfég/ Wpleﬁ RRalbasd p@fycl%hél%ﬁﬁﬂé e>€Hressmg

ari a I'on enc sequences wer e used
hompleggesiiosaines: erfe awwwalr?@rﬂbﬁ%%ﬁ %Obtcmf‘?h&% &| i$ PrefeyEed; tq use
carefUlI{Rlesih RedlBifod icl&ddRIE ipfdbes fod pReENnt Widesietticrogsehybridization between

the %rﬁgoamj]gabg gﬁgﬁgedéégwo$90me£§g&§%10nal ﬁe}%t I”Sﬁafh%ﬁgt)%% designed
on thegagmef alighmentef the yaréable @é@n@@wﬁm@v@ﬁquameﬁ ithaf wae upge to

&%chré ggngIBnaIRﬁQiMUngtdéll iihe w%rﬁ@ﬂ ©desigdlshédwid prolesofeach

na e GieaIok of PR DASBEToNTE TF ABURSHER arpPRfeglgifeguences wil

prin@eitypdiféerein ttae ZDRmegegpueiticthethighentiagreriof vamehilieyris the CDR3 region.
Regﬁﬂgrﬁl{th $Re rlegtetspg r& ‘nygl%"baéfe%%w uAeH rf‘&ﬂ th@'@l@s@@\ﬂﬁsé’i‘@e

ree o ssimlarit t her “nmenbe
Ilgwglgpibqic—épro@ﬁ, THe PrRYES sy Qj‘s@gatg\béqu?lfa@erﬁtafy lgégﬂuence to |nd|V|dual
menisdrs adrherideddh e Soaytiddal cefididle, drarhastandiighdd dadré®of dissimilarity to

the gtg‘ﬁs{%Zﬁ%e J é)sbposala%bbhg'ofzh‘ng%s W_?hg's %%glﬁg%eesécﬂ Oaﬁ%?e region can be

|'on” e bes are eit
used ot tsi@dd@nerémﬂ purewseﬁ Ipeobeg hy bridizing with Seguenpes in the constant region

mayhyebudeq' T br‘%Beepére%‘i‘cﬂ&rhﬁ)‘étté@dwéﬂlysdnt the @Orfadeeussd Fdraf€ hybridization

RSB bt Rl 20000 s S0 g e

et aDNIB99 a\dterecBiatieptz.clf : i934-§ZBBr at ed by harvesting the
pol ycl onal cell popul ation and preparing genom c DNA,

The 1defld SR Phe FNAH | ntehﬁecpﬁyl h&veé%@ﬁhé‘%bl?élor%@émib&pulatlon and

prenaa'aefgsgmia\%?% E%SPR'}'%B mabA fieet %ﬁea ey & genoii Bva the
labeBiilsi dbit@iaéd eithedby tubiag rsmtab\halabelempdmlersgorSd@ﬁlmhru@BiothBeln a PCR
am#?%&ﬁ% (ﬁaﬂ%\[&ﬁb%toéncg%sé ueh&sPAASH nglﬁgtt&a%@bmeNA it is

rev anscription €l t her al one or
possilate akl@inlibgle clpi@qb‘gf@/ﬁrqggrqﬁ@cqlpé@@|egaerpqlpqﬁeqrscoa}bmed with a PCR

ste;ﬁ&b‘?ﬂgﬂ@bél@@&nm@kﬁ 6r&ﬁlk|@oﬂ|c&|§e$ﬁtdﬁwylaﬁél§)bﬁadQbr@\h@rmd;rﬁls detectable by
det ectable b

ﬂuo'éeéfed}cFr@FPﬁCtYV%yr‘é cgrg"‘:’?%ryr, Cl‘ay(r)aﬁfgrgc?t absr oarb‘é%rptlon magnetism or
enzyragfieddtisity end eviuyesor examute fiuprophpigsi %Pmd@0r¢% radioactive
lsotgﬁ@r‘(ejar%culgll'hlf'@rlﬂpmp%sandoml NaRABh 8&nsd @Gb@ﬂ@tén‘é es, and ligands

i sotopes (particul ar
hth@péeﬁ'%b'a@n%@a%%fae?%fgra Nﬁ@gdphgws|“P§da?1%'§bﬂa¥}’.hﬁ'§ the
encédieg sdquendisidiba gnplgzddreze sntiRdgfrerabény light thaiey fghretrand cDNA is
preﬂa‘cl‘errﬁg gea’%lsse t?at?@l:m%l\é\ﬂ%';/%nmﬁg &t %ﬁfl r%gns%epﬁh'ﬁ&g €Rudtd P&he constant

al n
regiph B fo. e warieble (RgieT: & rm@&&wéa‘ '%SR 'P@@@‘P@éedltﬁhgﬁ%tﬁﬁﬂi [sqreferably

perfo¥méd ivith beWdtucRbtidesSENBE rqvetsaRFhsGiftioatiLdiiowed HEPCR, a series of

sengeogr?kgrrs],tare applied which ensure that all the families of the variable regions are
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region 3" to the variable region. | f no additional
PCR is perfornmed the synthesis is preferably perforned
wawndok/obmbel ed nucleotides. | f the reverse PCT/DK2005/000504
transcription is followed by PCR a series of sense
primers are applied which endtire that all the famlies
of the variable regions areanplified. Alternatively,
ampiitiers dltprmatieely, depbe prihetisriyybtidizing ¢ orséensiibat age édentical in all mRNAs

(e.gl get.mtlla?lﬁgtleﬁr}eﬁkall\ ggﬂgn%zgor(ng&)tldg lendbdif POsuah @ cEe Bk QBeddThe
I I
senseo ARYoP AP BT SRS TS I REP eV BT Boor PHOPLOREIET g mev be

used mbelsegpparach.abel ed nucl eoti des may be used in this
approach. Wen probes and | abel ed DNA have been

WheW;ﬁ*Ql?Jseaqud 1A dBIGA ARF @én%@@a\‘ed Sth@ﬁfcfr@ir@%ﬂasgyy is performed by
di zi ng denatured |

g ?'@%HE(&%@FH%P@?%H&%FO %&H'HW’P% QJEPP&‘ﬁ?%gm B Gptions
optimaed €ordowl nbisglans pybispedficsigmal Aftekfwashingasdthog theeladinidakd probes

. [ t he anount of
o rilEbY B EEtRt o pRasahand, | e Ut

nethods have preV|oust been adapted to provide both
QuagipEre Pef and quantification of nucleic acid sequences

in a sanple, see for exanple H guchi, R et al. 1993.
PCRKh&BbdChdBe pracdusy gy alidpted 62 Frol@3 otHHddtkatvd, anB. dulbntdftcation of

nuclﬁéﬁcf\(}és%éuejms ﬁ8§anzlp7 g %e?éﬁ% nﬁaLVﬁlguchK‘]R gtal al|99f; 1!%ﬁ§clc
Blotp@malee ! 1anth 60 HOBAUnES Sl 155 BNRST TACR J3FtisLival, K. et
al. 1@'@9 P@R M@Iﬁ&js&@‘él ta, QBﬁ-bGﬂuﬁﬂe;@e enedigdad e&ﬁiﬂi:bef’ﬁﬁ/%dtahali‘everse primers
BT SR TR Cr KT (N ———
nucleieravigidviact' grad ibe amiified. |Td1\|ISza§lsiltt0®ala1q§l§rqacﬁhs%‘lﬂemqq!etermed a "probe”,

hybﬂéﬁg SbG @riich $ﬂh9%uagglabxtj't§@e lgﬁ{p‘ﬂf?&:ﬁbettWSerpﬁhret;jo@t!'liinsttl‘ia'r’cthybndlze
ridize to t etV\Dﬁr||TES

to g PISrac ' (REEBOLE UMY o £ GRS ERR TIe Fitftes @
chatidesin pi@p@bebr its tabkalibis chdiesin chapgee onits labelraobes agtivation or

acc n‘i@atioﬁ%ﬂ:h Igyeﬁ ga%h#e\ﬁfnétqg rféteag&ﬂ'{et Be?%f éldlﬂ(h‘%l copies of the

ree t s re e nu
ampiiieq wcé%pu@épnr&ea«;h RORecyalApPYahi reerhﬂ@ﬁﬂre.generélhd r%ﬁ%rr%@ as "real-
tlm@'a:@R E’@pl‘b}ﬂélb% cya@Qﬂ/ df@te%éctlaﬁ of perasiay PYR peddrict Bytcdnabining

therm &écl! P%H”tbij rﬁeell]eetsglt onhg‘u ﬁ’&?ﬁ {r_llgavg‘ﬁ%ﬁ%k S’Ie r%alct)ﬁ%le %CR the change
in thehmobabr ity @bélrigcavised by afhﬁeéexmeclea:sﬁa@hwtw ofrthe Dplamter%m @@- the Taq

pol%?err%eoHwe%foﬁeh‘ﬁlsrt@é’lmcfdeng gE’l@%llyt fRerdan a8 Th of NeyMNOREI-time PCR
or 1t$ | abel g g nucl ease activity of
(e.g Hallgagy Wﬁsre&éle 19%1 d’NAtsh%g ' T44° 1 f’@ rase, therefore
this technique is generally referred to as Taq or
Suit@blgNétrels reay provite sRGRIs(detagtabidoby BuratescPnde, rastioagtivityl @ibrimetry, X-
ray dmt%ﬁ or ngz)gptac%x magné?énﬁ aper?zyhaggla&mﬁnmr@lﬂdqefor example,

det ect | uorescence, radipacti v3|5 \h/ 125
f'UOCQﬂ @'feisn‘i,ftrP'?OPW%n%r r@q'?w%%tspme%)épaé%@@mt i 6n, Preg ARt s
elec@fon%ﬁy@ﬁiag@ntﬁ,(‘édzyﬂnésl, anf digbhmdsl Hagimg shedi ﬁcebﬁadi‘pb partners. Most

con‘%’rl\cﬁ}\f églﬁ’br %ugrpgg@é;g%rfﬁj§ge§E&g d‘:‘%%gé'h'\é p|'c§/9c}eg RSRiorescent output
sigral. él’@tsrrow @Qgp@‘@vpé@gm\gdm@ﬁpm{a@yhl%@ PP@STW%GIWa‘Q’/'Fm@ fluorescent

rep &@@r%y&'a@ oRd BEH, REbiRA ttﬁ‘@S'Sendl\/Elfd a gosiast &’yehatth:ﬁe bﬂ*éﬂthe 3', end

or e_pro sce i,Ch .provi
(e. qﬁwaké@&&ﬁeﬂ}@?% P?RQ%'P%S R 5?236%% SR ev@qobke) S infact, the
proximttyiofl ithegquenghvepbige whitehrepartatalybIsepirasse e ﬁmqrwcance of the reporter
dye]c E%E’J égfeg trd F‘eQ/%We@ in DR, 10881 BRgbudt XPi2eas! (Yhetnhﬁ‘ooﬁem 4,

quencher dye at the other, e 3 nd
1120-1128. During each PCR cycle; the 5'—3" exonucleasé activity of a DNA polymerase
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(e.g. Livak, KJ. et al. 1995 PCR Met hods Appl. 4,
357-362). Wien the probe is intact, the proximty of
wo b@omorssrher dye to the reporter dye suppressBGI/DRE2005/000504
fluorescence of the reporter dye. Suitable dyes are
reviewed in Wlhelm J. and!fi ngoud, A., 2003.
Chenbi ochem 4, 1120-1128. During each PCR cycle, the
cleav5s thd' prepep mihiheseparatestthe ir¢pprief dye ONA the Ryershers®E: &hig egparation
results Ie FEE%Q&] f|mg%ﬁn&e&Qh@P§p%r&P8yé eporter dye fromthe

er dye I'S separation results in increased

Durrr{géﬁl%gﬁstlg;{]q?gﬁtg)} git?r%ﬁégfﬂ?%stgg{ﬁr qy sr?rrho'?u ah,p?robe ill aIrnetaE%ecifically
betw¥é the asHiaad arspevefse PRI pyinEetsites The krorfusieass @r:trarm of the DNA
poIyr{1ci,(?‘{-\és(:“erd\ﬁve?ﬁregr‘g3 oggBe bR She 1 LP@rt&xé?ﬂUcﬁe %@ér?ch@ﬁ&lyréélclnw iPfhe probe

rase c eaves robe between bes. The
hybridiggstot the t%rsat mﬁl@cﬁaemeﬁepr%%greoqﬁey tffr“%%aqmaar?& es.
incre BV irdlb@8&ent® ist degedted gty iffthé exgéteseqidnes ¢s @mulesertary to the

probg Fﬂﬂ?\g@éfpréﬁe‘gdﬁ'rén%%ec eg%r% Eﬂéﬁ? "&ﬁl{rgﬁgﬁts'éﬁons g%elfglﬁggphflcatlon
is not deteciag| Qe AMalified: rrodymss rhab s@t@m ahg §e°é3}ﬁi‘ﬁei FormRleBRIPH o the
probggl% regﬁﬁn?ﬂéé% ere bResRer s e ﬂ&iﬂ@d&éﬁt srg’ﬂén-tﬁ@reﬁ‘y tlirinating certain

1 C

ation is not detecte
clememareiisiiatte arvbe et et iy SHBRETY ¢ Fats S Shaymes
may 8E @tiliRdag helpdithibshetmepl firgvor eamy- ov%érénsemt@@demucts
signal, thereby elinmnating certain elenments related

This E)ﬁ)e o?ﬁrémﬁ‘ H P?:Rorger%%?e ﬁ’&ﬁiaﬁria\fi%ﬁ of M@ttﬁ‘\b@ﬁ@ré ¥nd Wil@me

er enzymnes

changse WAVDITRY E80PTTDOIVEREIE)S GRPBFEet PARERPIER Tioh Poose reference,
contzﬂﬁ&d\mﬁﬂirﬁ eadieaction €o détecrumntthd adrimatizdCRppeenaigng! foneach
indiviz P%ac':trzo%t Egr'&ggrfe rR%;PEé Lée@lgo %Bél%éth@'lgcl!-%ié{@e fRakeemh

one reporte
AluorbscarecSEEABGA RIS SH97E chgitar SERERTCS S ART FotRRTERF A2rtng
copy%e?@@%b&iﬂjte lgQakifficefich fretotchpareratalnsz etier epawwersamples for a

gnal % each |nd| vi dual reaction. Software may be
Com% gn ppre 'é(F)gi’%ntf He cycle-to-cycle increase in

fluorescence intensity and conpare these data to
In patianaatisTagheorrdartime PER irethginiesest iaventiog has pyehlnvpe g be

surtJb%fo@%cgh'éFa%té?rHQtrﬁd & &@JIWMhaDrEeIItIme C‘ﬂfﬂéﬁWBerﬁ@@lrﬁSto a cell line
er unknown

exprqmqr p?)yclqmarl] aarg}qdyc%egechq%g()sgg % 81?aérarf {h% r@ltah%egprolg])ortrons of
the hAiRidpaleseibbdyi enceding eaquemsesheiore # oniade Taalthen Bigbe 4#) e designed
for LEL%Eezg\nlv%rgrlaaarngétfr%ghgmarrpr%r @&h@n@rﬂbé’r@e@&@ént@@hr{ thlel JdG/clonal cell

o a cel I ne ex

ine opip b ane SISy TeokAE G FPAGG" CORIoE ARl Py te
Taqﬂ'lé'rﬁpr’foge alidv BrdIe@PYY fl‘le(mﬂ’\fﬂrfegtohes sateticad dudbsigming thedipgMan probe.

e oA 6T RN ATt By R OB 1 Bfrcen, T

et ae2000.rAxpbeematopr28s ém%élo‘iﬁh hefgby ﬁ?ﬂomr?)tﬁ‘élby 6%‘FTG“F‘F ne
Preferably, one of the CDR regions, CDR, CDR2 or

Nuclel33id degusfiect ed for designing the Taql\/an probe. Most
preferably the CDR3 region is selected for designing

Man ob
Nuc@ﬁeﬁcwa %@P%nc%g R/E ﬁNeEﬁ( n@b%@chﬂ qbr Lk?llﬂcﬁ/ggr{ @%@gﬁﬁ?@é rﬁhe ﬁ)_resent
mv@troratq pr2gioe® quEytptrve{-iefmmgi{ron wigh refggg_tq_mdrveférpégfya polyclonal

ma QPR Rk ‘ﬁﬁie bbﬁers%al?ér%ﬂr%%an @Hﬁér&ie%eaf@rrdedsem giagleicals derived from
ucl el ¢ aci d

tne gy gl i D TR prno Brl B MOBRE e B EPpagant cote
obtfh@Mirele acpsdlciohal masufactiiomgredlilion. wi t h respect to the
di versity of a pol ycl onal
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manufacturing cell line. The sequencing can either be

performed on single cells derived fromthe polyclona
w@eiob/obisse by single-cell cloning or on an unpPCDBES@d/000504

sanmpl e of variant cells obtalﬁed froma pol ycl ona

manuf acturing cell Iine. Sequé cing on the single cel

level will provide information with respect to the
Sequarichgi onethp smater ¢elll devebWillqebVide infartriation éth megpettdotthe rewgfive

pro&)@d dn $f'c@ﬁs Wheh thé %Hﬁﬁc@ﬂné eéli Hedual praBidedn |ﬁﬁ|vﬁjh§1 member of
roteln nthrs cedur

the Bﬂv%agﬁ%te'ﬁaﬁwgcmandri@e TRATOIF B 5 ggsﬁ?ﬁﬁr@a%w&“g cell line is
obtailesl atedddsira tipei polnt, anickhe hellsoeﬂcbd;m@timmhlytgantahm'otem to be
chare?geyl%éfomlsw%r%&m' J‘orFeg ?S W@%ﬁ&hﬁfte(}@ﬂjti@n%r %ﬂ/ @Q!eﬁlsl&%élj such as a

tron or
FACS dy e e DAL AInglec s SHPHd AeADiSIea st Fs! Rolclopplcell tine
sampfal défpeﬁdsockﬂ meh@n@&?to?ﬂlsél@lénédscrmﬁ&t@d pobey edpedrahtedatithid theecell line.

Pref%reagR/e at %a E{'Q % ehnu o’" %‘iﬂMa‘&%l &%ggﬁggg@eﬁéﬁ%%‘?ﬁg ttl‘?e input

rese e ce I ne
duriheg shsy ceﬁ ling meser@h@ showtshe 9fgle ell sAred4p Qé/ﬁ@o%ﬁ%gyke“hOOd of re-

findh§ GH SR et fnotrh@tgﬁ shi@lel mlﬁlkét |fdaUIl'Hr£\Q drhse d&fﬁrént'elnﬁ&jmg sequences
We"g Pﬁf‘é{ﬁ%:%ggrag? g]eecfeil ﬁaﬁ% Sr?lén%ST. 7%F|nglﬁ ﬁ{l clﬁneshsiﬂ ﬁllél t{e o%talneg from the

samplenfpt sequéhaisg, dgifenghén theaddSyditiére@bsadiiéfiaes erg repraseiied dn equal
amq%ﬁgsu%ﬁ]lg%ﬁom@r sute t%sggpﬁl'eqncﬁvﬁ@a@ eh€ldind seﬂﬁenc@;ts represented in

si ngl e cel | ones shoul d be obtained fro
the Pﬁéc'%'ﬁ‘rﬁﬂb“rfeo?r%@lf Gﬁﬁ‘t‘ﬁd@“m@ "\F‘é ﬁ'”tgf?a‘??' t Flaness ifghey E‘?"@rﬂ"t been
Iostﬁﬁﬂh@ﬂ@&ﬁarﬂ]’f@ctﬁw @964k £Thd dindgi€) balls addotominsto coliuence in separate
SNo

wells an afj%u%gssﬁlgr% etagl‘iel ng% us%%i ag ng#)lgge' |¥'ng{ﬂ(§1 ?iﬁ(s?&luéngmlg reactions.

es re resen cl on I'ne
Thersemre@sleltnw %ﬁmﬁf@)rmhé akthegnRN @Vﬁlsorcth%ﬂe@miﬁe\/ﬁhéymg an RT-PCR

or al']i@Rearﬁ‘;ﬂtﬁcmnste&S'EsdéHtﬁ\}eﬂw pkiBetdhB @E@ﬁnb‘ﬁb!&d@éﬁd‘eﬁﬁﬁ)rmatlon
uenc

obtajiad SUARAT 415 RIS BRGS0 T e e ek S's
encodinqrescheif theainiividsietantibadyngpr e bisoFig theThide seaqpsne Infigymation
obt{flzévﬁe#%h@ﬁ{ﬁl\ﬂ\r et c§n be t]?eo"@%sesec\‘nglex&'esélmlegé RPEL&G of the

ndiyige RSN TR POYRT! SRS ae AL A onSa oD g I 1s possibi
to pefibi@f BEhy0EN el amaedRaintthe mRNA et torBbiAInoinfog@aiden with respect to

the 8§tvﬁilalfeapreg§&$ %Po? tn gn%? %lﬁggﬁeg%hngFf:\&H > Rﬁgfﬁﬂglﬁgs previously

di'Vi dua conmponents.
des¢rihed sar likgydee bmpefqrmeﬂ@ﬁ tb%ﬁlaglﬁée” Bvelt he nRNA | evel
can be used to asses the expression |evel of each of
Seqbé}ﬁlﬂgrtfﬂ A dM:&bce&Héd fedplesr vahiahtezllpobtaileaiaim a polyclonal

n addltlon
marwggcglﬂrm eﬁ(l)m%é?r]a 8!5%10 ovng i lnm?tl'ebgl V%ﬁ'\ql%% E%gthle ;{olﬁé‘ltlnhmressmn
levell ef/a intliyidobt laembﬁntbfdhﬁaolvdma}mpfqiieln @spiced fremtthe cell line, based on
the _‘?_é?eetﬁ)%}:rtgll\m %@f%&ﬁ%@ﬂcdd%ﬁ%’eq@ncé?@f Bk Wl\ﬁdﬁh‘len{ﬂew poncIonaI
TG R M N TR
desiSettirea Eoing RMPAR isurepioooet diedttly anphe lyséd eadls ivathin thelshmple. The
pr.n%ﬂs@% Deted ¢ Fhe 9%&%9&&% yﬁ&ﬁgnaewgdcﬂs &ﬁ) that wm 6@Bxpected

provi orrratlonWI respect to t Oenla
to aeppetiiPeenFasin SagHengRs PHAILT ERIBP CHERBRY I B1e Seee and anti-sense
prinf®b M%rﬂﬂﬁl toﬂé@b@s ﬁhapér@dtﬂémdalfm amirNAsqelgl alseme, privasad the 5

untrgflslfatﬁg rfagﬂan \91‘ dﬁtjd-le sl n%ﬁ)eelpt?de ortcodlllpl§ ? ?é 0% ?r?%’t‘?@%r%% primer in
the pmssargn'g@gdgeceleaces@mmeejsed)@ﬁhg ap@llw I?ﬁ?aﬂragments are cloned into a

seqliEHRHgaRELF 'aﬂ@ tr%ﬁstctlaél o h%o&@eﬂ' ﬁP@QréHIy B. chES"lersﬁﬁ’d bNm?rom single
0|nt RT- r or ned

CO]WQLSH?WE’?%"‘Q ﬁﬁﬁ“%V lﬁaﬁgn‘}}ﬂdm@eﬁﬁc@%‘tceilam Y.hgdao*y&% IHBanufac%urlng cell
line RT s deglatitel mropartiordefsthg mredividual sulding seayenceadbthinegwill reflect
be expected
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to anplify all the encoding sequences with the sane
efficiency if the sense and anti-sense priners
woglsiodisze to regions that are identical in al PCTYRK2®S/000504
(e.g. a sense primer in the 5 untranslated region or
in the signal peptide encodlh@ sequence and an
anti-sense primer in the constant region sequence can
the iD@NASed) of Jdvh indiptid ieechdPQRefvenyaemths palyclankbesdding as gell as the
poteﬂtx§l%?é§g|bﬂgev\é?{ﬂ{tﬂé [%'dea'r Bedieficpthetd)t 0 @ host cel |,

preferab E. co 'asm d DNA from si ngl e col oni es

i aﬁﬁ@%f%?”éﬁd'”rﬁ%rﬁ?w B RIFF BT RSN S TlEres B pRg Soove are
applpricsaeparate afalyses. Rrefdrabiyd oad oemooddiiye segysmsces performed on

ahqmﬂ:@ ﬁ'bt@letqe W ks sEﬁ\él eft JrEQ tg%% |J\ gé’ﬂucmnf&"f\%mh QH'tHé QHﬁél diversity

encodi ng sequenc ona ell line
of thescefl fige aapeﬁetﬂ%ﬂ *@)QSP@&QVBHSF%?P@I a E?r”éttws'vuq?oqom amaun J
mulwlmbﬁméha“mﬁmaé.s for examp|ef ictharayeartatdesredt boperfdrened on the RFLP or

T- R'ﬁ% Serrﬁent t|1|g ha@QS ogec‘lpee{{f-l(f’ éﬁ%secc'ang%sgqhgr‘?%d subsequent to

are a Separ a
the BR& analvmsr 81 @r‘f"tltitﬁéf 'éﬁaﬁW@é”taﬁ%th@*’f%Wn?@élu%mm@Iq &P dragments
whldchrr‘éHFeEQﬁ: rﬁ@@&h&aﬂﬁé Rdividdalotponét, 8fd ®hidh @8nBY 6B separated due to
e clonal diversity of the cell line

the"é@e%tb?n'gfeﬁf@t'“m@g@@ﬂtest% ¢ anal yses can alternatively be
conmbined in a nultidinmensional manner, for exanple

Protdin cbacaatenizingteghrigues foriasspesing peltlenalitye RFLP or
T- RFLP fragments after this analysis, or the RFLP

In eHb@glﬂFe'ﬂEssonﬁ@ ppa%eﬁteiﬂb@ﬁ@ﬁ ckhe %Q@/@I@Hﬁ Iﬁ{' of ®pbhedf Rb_'lhaogous proteins
YSI S. ar it s .an adv Orm

or Ui AR RS SRl B Rl itis o S PP BE B P! PRt or more
proteinechi redterizeltiad tecmmmsemotelramhrMGmtlgram\:bmqb@ refer to any
tech‘?‘\ﬁfzel@rtﬁ%eaqo&% ih QoBfhtion \Qﬁ%ﬂh‘éﬁ{ecﬁﬁaﬁésl ic bhubid 6raR8RMhg

rotei n characteri m&% echni ques for assessi ng < of
infopseatipd| v aresPset o FechBeIrhe E,e'%fvetpﬁ%o%?%b%fﬁ{‘e individual thembers

a mixQent hdhoclbm pmblyiét boa adcoinpinaht mlm@ial pifotdio irp$adgmnsor on the
surfﬁgeg%f%locg% %setn eﬁ&\r/c?%%:[rgé’]nl Ifl%sbg 9{8; d?lrtﬂglégrlnpgxﬁ:yhgf the
recqontonat motyhlandaatr@taelnzqﬂemmqréeﬁmecfawmgv\%esh@ﬁws may be used: i)

chr&h‘éB@ﬁFﬁE sgdrht@oh ﬂe@ﬂ‘d’ﬂe@ LB enkREieof bﬂ)t@d’ﬂ%{dcﬁgﬂ;ﬁfﬁ 6fUtBe polyclonal
e
prot@g@f’gm gnliﬁcaﬁprb\g{]w ?‘Lbe mw%sli; R%}t%é%ﬁe%efeﬁ%n% mcl‘:vugua(f1 f‘rﬁ)e?s of the

polygloesigmroeiralit) “belkaNiteamipalcpouaniciog, afd whenalvmﬁ vdirmusdecific detector
molBRIREES. fr cﬁa@cﬁ%‘i—l%tﬁ)an SBRIHRE hrABdth n%ﬁﬂ:te?d &h®polfclonal protein.

recorrbl nant po yc onal protein I n sol ution or on the

The%g%fg%gq%ﬁgafuaag gr%ljn %%ngs Ig,{g\gqlép%ag p?q%@%g lé%gﬁ%F %ﬁ%tture otn purified
moreloyiel pai@inspooé eolpclome porteinoTie mflyddnel protdimeamigr example be
deri%gocc ﬁgrlnqau&-ﬁl JTEMS bs%ﬁgr?ﬁgant bat ]@ﬁ'mlaﬁ PTRE 95@99 d£ cél?ﬂﬁlru‘?é 'eoi in the

ues
fornp of 9cwawﬁéup$rﬁ®ﬁaé¢ Wh*F%Pn'Vd‘éﬁP??rl %‘%&PT% %Pmu?ﬁ\'%ﬁre %F%ﬁ‘f‘igam“r
or sﬂﬁemmhtﬂﬁtsr\ﬁm&lf-‘ﬁ@\f& g pluﬂﬁhd\/ lerU @l,/ phEElaey sffigiky pivefication,

mnﬁwagre\%aqg%%{f) ?)*Sq ihﬁs‘saltlﬂ@ ‘I)é'ls l}el purifi c%tlornrgt&% ar? %Ldfe'@g,l N3t a part of

the eharactozatiohaf st r@mmunardmobtlogelmrpwm sipgedhey Ao Refrseyide any

sepQﬁfatIBIk‘ &f tﬁ’i@lcb(f?érQMonmlﬁo@é Brotérﬁ’éelnstﬁ@'%rﬁpmnapféfé]ﬁblﬁl Ne sample
ferent honol ?ﬁ%ousﬂ&r otelns can

Subﬁﬁﬁdftf) &Be FRARBRLRIIAREPD BiosEEi dhdhe %rres%[‘tbfbwe;'?g%”bh%ﬁ beﬁP&PBﬁeﬁmd to at
least bae potifjaation ateppMostairefenach afecramgtasvpiieh tranmise i90&d HSP/onm 99%
super nat ant obt ai ned fron1a pol ycl ona
MHggﬁﬁk Sﬁﬂﬁ58&ﬁ“ . inthe formof a "raw' supernatant
whi ch only has been separated fromcells e.g. by
centrifugation,
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or supernatants which have been purified, e.g. by
protein A affinity purification, inmmunoprecipitation
w@eoogob78s3 | trati on. These pre-purification st epSI/RKe05/000504
however, not a part of the cpfar acterization of the
reconbi nant pol ycl onal protein since they do not
provi de any separation of the different honol ogous
The giffistasit hemclegpireprotaisaeonstitsing Megfobiclpppiyprotelecas gnitored on

sampdBbBGiRE ffdtn b E%g@%!y%@hawden atik @R R aFRess tiafe ;id’k&s during the

Bt ey e AR Bl
mengenpthirewn B 08the H566UTTiord % tolaseesh diswbrygotitonal erekil IWs Afrhrélatlvely,
d|ffeSjérftfh%ﬁ1%mgotl'é)HRE@W&&S%QB&&M&R@EI ﬁl’éiélrnéhnt K¥Emonitored on

ona prote
sam it AP R DR AL G RCIPEH S B SCEIA PG anepoint thereby
monttbfifigthentlativarpropoitiohs otitneiimyvitilee eacidirigszhuetes nediéerent batches

to agggF' ng}gﬁ@ bLie Lelative proportions of the individual

onal protein nenpers throughout the production

run to assess its conpositional stability.
Chrospateg RERF Y@RA/2UH PFEYESE honol ogous prot ei ns

constituting the polyclonal protein can be nonitored
Chrodatsgraphie Sepbéwinnfdhd mamidliaf fnements qiohe/pdlpaadal pedtdin may be
bas%cdué tMﬁ?l%{\@%selﬁ H?éo-?‘l‘éln‘ﬁl{alg JIBEEEQISU%P ééqi?hgﬁb%ea%qg&gﬁwb%d by

uon-@@@@@@a@gomﬁtoerap efEMD), Bhhydiarhobisity dexeqyplified by re"erse phase
chrob@attsd‘ra[w @@mnc&;,oaml rﬁ/Hﬁﬁb@Mblc mér@a@dro@fr@ﬁmgra@ma absddi ovsalt

hi
o OSSP O DB SRR A RREST OB A S copomagtocsing o
iv) dffirsieyd ewempliffefl doy exffinity chronpiggriapioyx eﬁm@aldlqﬁmﬂj@mdﬁantlbodles or

protéMcLhcrﬁ@mbaogpa%ﬁ‘\y@MEggep(a‘?é'tﬁJMf'I{a QarWLdn%H’a@fﬁxB@@,Q@ht chams) A
chr omat ogr aphy % dro hobj O(R.'E rrE
G R PN T o

profaytyt spbothicis, hbvesvaetricdia uamauimwcsgitaqjayecbmseejfoomha;al:uerlzatlon of
hom%%%ggyélro?élﬁso&cﬁ %gé%?iyclohél)anlt@&ﬁ) ?‘%or;}cfbn.pf@\t §m£€PéII the members

exe hr omat of ocusi
are gff gssentiajly c@@m $iFq. é&pwt'%ﬁ bY pize 98%'?& gCPS';BPﬁFe'\ﬁérOHbthe
chal@BﬂehzétdﬂnQﬂé{ﬂﬁmpSBMb detHead bbhettic@Siondal chpsradtegmaphic techniques have

bee%ﬁmpgéagég{ aegﬁ%ét']é‘ﬁéf |trr]n|; uno%Po?L@i #]Ig&e? Isu%(ﬁaa%\%ﬁAafb% é’rﬁlnggla(Gallo, P.
et aG HPBTrEl Chreaptioar. #E& HIreRleor shig- Ck@é%%(f“@’ha%rﬁéGirdlgﬁévﬂglﬁ (Scharf, O

et aPP¥E1 CJOVﬁ‘Ble%C@jSB%%BF Frodr foPhé@®an $&Huf. |H§wem\/\§éfﬁFat|toﬂQ¢|th
or C racrerl za

cularly suit u h
resrg ! RONBAUGIR o T BT HE QLT HD I PGy AT LR B oLt or
recobiibifemit polyonadl ahghydydiancet pleviotisie beembafemade of
essentially the sane size. Separation by size can be

a) I%%%h%?g&ﬁﬂg}nﬂ labnf,r om the characterization platform

ovement i oned chromat ogr aphi c
n ehRBi HULs th@\éﬂasbﬂaﬁve@iﬁ’@h Wﬁ&chﬂn@éedhwrﬁéﬂo@ﬂpﬁi is used to separate

o ERTSPAEPELL L T35 S 7 o SRR LA, o
mersidys of apslyslosal photeis, Theg@paratigEy mrgexz:hémmat@g@lphv is based
on thk netzg‘%&% e oF théﬂirfdmdua?&ot(gl%'sﬁ tﬁ@@éﬁpésﬁtmtf) ®k sEbHFBféd Depending on

serum wever, sep aration wt Sp ect
the G-y ey nof <o RBTRHPITCTE PIoke LA PEe o5e 4nd it concentrations of
the sledsamcolaminvietret, thal mdyidubaummembers o thieeeoorbbinanmitpolyclonal protein can

be &ggés@doaele mglsmgxéx&% J;.fag fghswsmnjgyc %ﬁ%x&%n%@r med.

exc ments o
chrgspatgesiaphy. rF@éﬁﬁ”ﬁiﬂerladiﬁhéi(@wacﬁ@im@mb@ﬁa‘if@g@ﬁ%ﬁ?”?@ PGEYéH’”a' protein

will hernS8Ri® ® a negatively charged cation-exchange media as long as the pH is well
below the lowest pI-value of the individual members of the recombinant polyclonal protein
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i ndi vi dual nmenbers of a reconbi nant pol ycl onal protein

or a sub-popul ation of individual nenbers of a
w@iogobmseml protein. The separation by i on-excP@EnDE2005/000504

chromat ography is based on the net charge of the

i ndi vidual proteins in the cbﬁposition to be

separ ated. Dependi ng on the pi-values of the
compesitiorhiThaitdivihlay sleothats ¢frtbe oumd rebemiprbniglolysionalrfotei ¢an

subs‘éﬁ@&ﬁ@tﬂeaélutgﬁl ?roFHC th(e%luﬁﬂ‘péeep@ngﬂt WhthelHek fcﬁ‘érge tohﬁhe individual

I ndi vi'd nber s the reca |nant
protgo e SR 61 SRS TSI I GRSl (F - SOHAE elpas or a0
incresinggp Hevdl e ISeagrabifactions alli isnetexiobdtgingethe elmibogh aipble. fraction

prefgggg%msean |ﬁ{1 |dpg%%rﬂgér deH@b mﬁ({ﬁﬂ?ﬁr%tém Bt mar%/dalso contain 2, 3,

I nan
4, Snegatd Vel Y kﬁgépg?édn%atdisgﬁc%ﬁ%'ﬂhﬁgé’f FP@cnoa/c@@ah RAkpimdhe General
prmbbl@s EH:dtlSn Rl bmbﬁle&hﬁhatrl@@ ak®Wess kngwimr Mahélellftpérfd hﬂlilmns for ion-
i nant pol ycl ona

excrﬁ‘nng? éhrﬁ gk%?S%Dq%' a5% Conilﬁ' rCl'a”& ng% nmembers of the

bound reconbi nant pol ycl onal proteln can subsequently
b) Opeoredtefoetiniar om t he col urm dependent of the net charge

of the individual proteins using typically an
In fl:'W@&?Pﬁ'@“eﬁﬁaﬁlt%ﬁ%?”t&i”%@” 6&" 5%t‘§6cd’islﬁ‘ﬁ1'% HPesh fopaparate
indi@dua Panb2reefs rRgofblndal pidycldiav@iotdin dir asdb-poysilation| of redividual

men%’er?lopae gr]) ?c%r‘ al rottgﬁ 'ﬁ*euéei;])g&tioﬁ‘bzicﬂglnﬁoéfgaﬁ n'gqﬁ based on differences

contal ns an |1
in tWIW@IL@ﬁQ indivistual proteiis anddy pafereedsistngiarropummbuffer with a pH value

abot thé, pI 8alu8 of #Ha, re&cﬁnb@%t‘ﬁolﬁl@h@l bl V\Q‘bcdmbﬁftsao%lohh%rotem

wheg%@éd?ﬁs) \gﬁ aé%eﬁétﬁé% h%\fe re ||v{a]l$lr(%avl% \r/alalﬁec vﬁé% W% ago%taltlggly charged
weak @hignrexcliamge inmaskisx Jha frgtividdal orembeey efifhy baynsl recombmant polyclonal
pro m%ﬁ rsGBs%hLé’nt@/VIﬁ' él@:‘gl:l @ronpeheqarugmébfeﬁ&‘éﬁ lbAGhd plvalues of the

diments of resent | nve
md'\eﬁv%wé%wwrwgﬁ%%ﬁ%a& "GeE9aLEnS 0 e tumn using
polybefidratesigaéd w0 doseothei prarahgp of thelpd valuepofathe iindidduad members.
SevgrléperéEBHé %Ll' t%nobqgméé] gbl)(ﬂggﬂ'llngl lJH?)HbErs g@ffra%tlmb%‘?%*glﬁQ éontalns an

t1on ronato OCusi
mdwﬁuqﬁmen@eéﬁf:% HOWC{OHé' mpt%mégﬂaw'spﬁavt@lrugaﬁ “oPobelfs 9 10,
15, a0dr hﬁar@@irsﬂ‘m mehwss afgtha pem/uumn pastbiheThavidrera ppibcipiak o

enregratarie o Ra Dl e e o SHEIRRR g B Ay R ap cotumns are
comnmﬂclallyohyallam@rﬁbmrsathwwgsm@wah |ce@¢rye>tcbwqws igcllagdenown|in the art
Kaid, N0 ah@ FRYPET. L bR, ¥, ENBHAGS - VaRAK 1810108 R¥EARBE porated b
( ankﬁj |§. Thgpl ndi vi dual rrerrbgdré]g of the bound t?/Zicorrgl nant Y
refefﬁﬂcﬁ)cl onal protein can subsequently be eluted fromthe

col uim dependent on the pi val ues of the individual
c) Hyerpeoisc nyergevarcatamafogragecr easi ng pH gradi ent wi thin

the colum using a polybuffer designed to cover the pH
In fursfRyentodimaatypel tha Prrssntonvertien iveophehikintarasrosrcromatography is
useP8Y &dpafatd [MARdRNMebels &1 RBdmbiRad pdiyeiond préreinedrid édbnpopulatlon

et S e e
chrdnat8graghy §,based gh difereBresli0 hyd®pheticityrof fing editidsel mr@tems in the
corPBERES & lggsetp %tﬂplﬁglr%ﬁblr@ngy SkdhucddSorgemar ﬁljotem is bound to a

princi IeS omat of OCUSIn%)USInﬂ anl on- ex 9
ChrORaOUBPTY RABAAMGNICH L Y TRRGPBEHEBH Bbp BHIG ?fefa ors
hydeaphibit Giterattjonayvaiis altl gicaligheachiraedihachisiengortiaining a low percentage of

orgé:nq q‘i%‘?%&d"ﬁ%&%r %d’ﬁ)g b@lh‘élpc(ﬁgﬁm g'??lhyhglgﬁ Bll&egﬁ@g%n ?)gc a chosen

saltﬁgf@bth ﬁé(yfdyglrrag@ge@}pf the @;ngg@gombmant polycional protein will

subsequently be eluted from the column dependent of the hydrophobicity of the individual
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c) Hydrophobic interaction chromatography I n further
enbodi nents of the present invention hydrophobic

WO nioenersss on chr omat ography is used to separ at BCT/DK2005/000504
i ndi vi dual nenbers of a reconglnant pol ycl onal protein
or a sub-popul ati on of i ndi vitdual menbers of a
pol ycl onal protein. The separation by hydrophobic

mernbare fyddailp Hsioh po freresgingngdient: df asgadicoalvént (Rer i€ or decreasing

grad?é/rﬁro@ﬁflﬁsée‘ﬁ' dakt (ﬂfC)t B8V dradhactishiakill Be Fbedifs du"r‘mb Re elution. A single

fracB?%‘grﬁEeé‘abhﬁs?rg}:Ellnaﬁalmcg\fl l?agin}?n?@r BB{E\‘?CPO 6’0531 prol}éln, but may also
contehr 2rfatdo §r 6pN)8, 9 d al 510 drinewre Wistinctanényiokre phdite polyclonal protein.
The g'egégfjpﬁﬁ'&lp?estﬁf'fhtlgrropﬁm m@é?’g&ro% Jﬂ)@ﬁeﬁ@&%pﬁfare well knfown in the art,

interactions. This Is I cal achi eved |n a but
and GOHE AT BPYGRH e coRICe SBmTsr gl el Gent
(RP-HPLC) or in a buffer containing a fairly high
d) Acfomyehtanedtograpiyf a chosen salt (H C). The individual
menbers of the bound reconbi nant polxclonal protein
In fyithedr egblodisanesnef the bresentuinesntipp @ffinith ehroolaliearapfepie meedhto separate

indiRfudl hzelnfbé% @M‘B&gﬁér{ay pRteih Bﬁa 'sUB’-‘pUb&eiﬁl"l’dng?nfgc?%g%al members of a
| S| | |
polvehbterthe Bihesaton Bt aberan oG el Hifsmnces in

affirgtaltowdridb €)spe @ datedtof maletulenigand bt pioeinthei deeettatunolagule, ligand
or pH% nk gtd@ahty%fmg f(t%e%é aﬁ@#eﬂ@op&o% %F@ﬁ'syte9me ﬂ!{;m iAfhe

IVI nber o cl onal protel n,
follom aé%mraptﬂhz?d 08 a Qprorgatograpglc rgedugn ang thqn@corggmapt polyclonal
protﬁmheaﬁblﬁﬁ itt €ie aTRIMBECcSuroh ubded cpaditiedsahal fapsr titeractidhBetween the
ne el - . obi.C..inNn tion. .
i AT B, il e Qo P AR P S oy s he
immobitizeeRligapd @rexeolipeied inakhegp@miy ftove Bierahcangl Argtelng shpwipp effinity

tow&tis Ad iimhdpiized h@é’f?téi*g rs@tf@s'f%}ziuéntl? eﬁlﬁcé@ h@lt‘n tﬂ%@l@hﬁﬁlﬁd@r @Jndltlons
I,nve | a | cnronat O
that i lBsS P a0 (il DSt boSRoner e Bdnd Srtiaon.

Sevenal agtiobs popld atttaload daringithe\alutival Asmgledration peeferably contains an
indi\ﬂﬁ.rla\é ﬁ%ae:ﬁgb%'r opf]f%t;%\ﬁlong—lr}ﬁ‘ot%ﬁp%ﬁﬁHaQréls@(:oﬁtfafn' NidV 56 7,8, 09,10,

based ferences in affinity
15, 20 Rargse 'S%meﬂ“?ti?r%%ft*@étpe'ryc'ﬁ%?'é’é?}le‘é The iftaRds HP'Ch can be used to
chaati@ties A recbhdirdat paydsnanploeainlags fok iegangle Gargpt-aitjens, Gntiddiotype
r.a i t ' ' .
molBlecl dih e e PR e B kB Saf el e crains.
chr omat ogr aphi ¢ nedi um and the reconbi nant pol ycl ona
Affirﬁtrydqhgqrﬁatpgraalmpwitlé@rg@ Friigens willhe Bpr@@qlqjﬁﬁlemmé\fhere a recombinant
poly@l@ﬁﬂldi*bt@mscohm%esf a’ﬁlﬂflés tdwaedsaﬁbﬂeqna.bsmé/\@ﬁfbptehﬁne target may for

exarp B 8, PSR 4G P NBIAPT P APTD PP Rar 8 e " RSB FIny @y epitopes.
Thesd epiiodesaean beodyhthesieed symthdtigalbodnshimnfidbdized hn eurhteraatdgraphic
medmrﬁtﬁ‘lerb%sﬂ]&w H&défg%@ Wkt oB@\é@?’tQp% 6éﬂ%olhmﬁwlsla4/e?r§ﬁdufferent

and are subse rom-t e colu
ep't%‘lﬁ%dﬁef FIHENY 'i‘?&febg ﬁ?‘%‘{?érf%r ‘E‘PW&F%G“{%‘ the B%O%Ef”aﬂ'i Rfpivclonal
protsial rhixtuoa edthtrespiectoio the distriputibm gamdxvmoaloeahbatltomérds the particular

. e ;
SRSl 155630, g RS0 0 o
chromaestpPlde MeR®™pol ycl onal protein, but may al so contain
2, 3, 4, 5 6, 7, 8 9, 10, 15, 20 or nore distinct

Afﬂrﬁ@rﬂhed’rﬁatﬁérablh,ewml@ byglidotgbe proticeles (e.g henti-idpaydspeptidedor anti-
|d|ot8§lgtalpt‘fbolé§e§gw‘[ﬁ%h %E&rfﬂg flg b& o %dfv?o%%f‘r’%%@:‘s &glp\éwégﬂgll rotein or a

gens, ant
subpepWetinresf sugh mgw&lJéI me'mbﬁrércan tbé @égm%tﬁomtm mformatlon wnth

respRBd tol2REl réstivad ;Irbbc}(@&p& SRlecteAMRéAbers gmhecr’eéunmﬁnarrﬁfpblyelbhm protein
(als? Eqrg\?ngﬁ?%gpéteén h teﬁ% el arI]a |jo o?lndlwc‘ual mem%gl[st &(?ea‘ly, each
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pol ycl onal protein conprises affinities towards nore

than one epitope. The target nmay for exanple be a
w@2w6/0078621 | or a virus or a conbination of taPgEDK2005/000504

whi ch contain many epitopes. _These epitopes can be

synt hesi zed synthetically and®i mobi | i zed on a

chr omat ogr aphi ¢ nedium The assay can be designed with
indiddiea! epti-idipigpgetolacolelamy kindswedfiedlly dd phendividuapineaypes but not to

othe‘?‘?ﬁen‘?@ré@ﬂ"bhe t-B&sYarRibbQWbRE ptREinCRBIRGH %F\'a%ﬁ%ll@ﬂ/p@fmolecule
reconbi nant pol ycl onal rote| gﬁrﬁlxtu

e w
whichdSptsct S Gef AbAPSY T BT BARBIE THRUFH SIS piAgRy gvention
Prefei@biyy disti-tdy pamoleculks presguneapastowatdserirthe inddligyal trieenbers, such
thatctﬂgp%)rﬁ Igtead(}wc%%gﬁ'coﬁﬁpots@i%g Qhn Hﬁlcﬁé?é‘ét@ﬁ’ze@aﬂlh fe the recombinant

di um finity
polyglapa reaRteira g Ry YR Al PP o1 Ry He %r'e@mp@m'@cﬁes are directed
agalaéttthe ladih@in)’sﬂﬂcilﬁe PhH@E Shedseqa@icei of iaf iaptilydag crratT bsQICHee@o)or The anti-

'dlotﬁ{BT‘ 910|Ie8 can g? |m|¥|og|lzed tg(%%e &qg%}a%#;%&hme (ﬁ{ll’% n?dwn@ually, such that

In or a
one|cnldmwoeuialnsmn‘@@tlsd@mew@lw ,wﬁ@@ytﬂﬁowt@hrabout a particular

protleﬂfn%rm?ér'dP@quBBuIEﬁ&p&%roﬁeﬁstJ@thi%le@t'lfh‘éelow @PadH @A t@én be

i, nant o cl ona 0
b0 86 eV R BRI 25 BT e PG Bee Bitaeble 5 = foth
Alteofativelgli sevehabdifferemb ents-ididtgeamoleculeaatel imdiobildedbn the same

f.d I
chm%gb%;b@% ﬁxeéﬁﬂ%ﬁgk@u@@%e@om %a%%ge ggh p\érf%)ﬁnémﬁ‘\der
congidensrEpp ARy fB'bWFdF‘BW Hal i eids o0 be piufrdUg iftgrent fractions, e.g. by
addiaBlincréadingtaymindreredd igiowipie Gholddurd So ahadefiurme,tbraisbrgsedH or salt

graaoentnﬁlr{p%ll; ga %Lr%?cﬂ ?tb\ﬁlﬁ%lel ?S%Igaé Ql%tgm‘?nfgl:rﬁg’t‘?cﬂ]t on the proportlons of

"Aventi on
seveyaimeemberd of Bwanas!ank| Prokrin witdieving @anemmﬁba@lys@ch
that the conpl ete pol ycl onal conposition can be

Whe8 AR ESHbiA & poWeRhel progir @%chbﬂﬁﬁar@@b&’ﬁkﬁ@&hay be composed of

mdngﬂl?qtl %eﬁnb%?@%@%ﬁg?éﬁ%ruqonéam ‘éa%:aa waona? ‘iﬁgqﬂb?%hght chain. In such
a padytiangleantibpéycithé anqdmdtescyﬂthtawbarsmumtéwm maw barsepdyaipg from the
ant|95d|é?s Jtl??kgp[fael?g@l@fc%m le‘J@lnérﬂlﬁe fack 64 QtlﬂﬁlﬁtomL&Wbt%% [CAR Lambda

o RaRATRGER P4 - TMSbchS et O GREb URHDES FPAPROrEHE Lambds lisht chai
can &Bképarsteo fippea subsec af antibaihe mepersrdoatairand dre Keppatiglst chain using

Prot@ﬂr éefffrllgli{ Ihg%gt{oglééhgefﬁéﬁfap? aﬁ&’? lfg%%rﬁtb'ggy smEJsets can subsequently
be caa'i@meé'aect @Wﬁeg%wa't%aﬁwhmwowe@e sreanianeisr I'rldtVé‘HJa' antibody

quadtitichtiorflé.gl ¥PgestBberaiweand so forth. Alternatively,
several different anti-idiotype nolecules are

ame chromat ogr aphi ¢ nedi um appl i ed
Mu’%%ps'ona%ghdm Oﬁmf)h§/El ution is then perfornmed under
condi tions that allow for the individual proteins to
Deppedieg on Ee GomRigXity F et variageberaeiagous pacteipy imtigisagple to be

analyﬁéi:f Ras |ar}§c<ﬁrﬁmh'éﬂt9po@/ﬁof15|€|1ﬁoﬁelﬂﬂ Qtrb(dil/ebd'@alsﬁﬁlblb QcS cérabihBewo or more
col.umm

ent
of i e RanSFapliR P ioyBs o BkerBR todls M T o) i hiedetdlinBagiong), three-
dimerrsionpt apovitidiorensiohalFeneatalt isrerefrsred tofuse Heuip chrpolatemgphy in all
the ern%%ns WsicBd %f Wd%éﬁ%i‘%ﬁél%ﬁéle&%'h&%bé Tr\mas& hBRever, not

nbi nant onal protein is a po
excliyf 5185 o 89l <eciag e BrPoSEe s EHRIGHERUBP o hpeseiimensions

for thkichéraetetifation @b atracamAndta ppigcibnaptoteinai n or a Lanbda

light chain. I n such a polyclonal antibody, the
qul.fdeobaﬂJeﬁéﬁliﬂlltcn??nealst%Q@ﬂ/ I#és%%%n ﬁg%hﬂﬁt Zfoﬁ%}a%%@&@%rﬁ% D.M. et

al. 3003 1-GRTBFoas B AT CEiERA POSIEP LG e S 7B2 G- 198G 01/58925 and

wo loiLgiso26.Heménbi heslb&sh usEl s corapast pséin @kp@siib oflyealthy cells and
menbers containing the Lanbda |ight chain
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can be separated from a subset of antibody nenbers

containing the Kappa light chain using Protein L
w@bdosnd8y3 chr omat ogr aphy. The Kappa and LanbdaP@rbdKb@dpoos04

subsets can subsequently be characterized further

usi ng al ternative chromatogr&phi c techni ques for

i ndi vi dual anti body quantification e.g. as descri bed
cancabealie, thidkdblyi gdheratisg eriiffereftiaddiaplog pathieprdemelrdt ngHrger, three-
dlmt%%%ﬁl%ﬁ%ﬁ%%%%gﬂ{t, &Aﬁ?e YI‘?erﬂhﬁ'th HRINQY Q413 AL i, hBs been

a reconbi nant
desqyged) & Wﬁaq3/ PR%8ifer, tthse?PeE?/t'%legf T @rteéa’EB‘ﬁtEF'hEXt(%s'
ther@y MRMBeQfenthd@ing Arduraréagn appieg. t echni ques descri bed
above in a) to d) in a two-di nensional,

In fl}rm f%gﬁlbggl npsnc%lthg Pregylg: nl] n%r@ﬁim%ﬁ%m&hror‘n&dg&phy is used

red romat ogr ap I n al
for the mears terizationsf difarest hemBLER TSRS hyep sample. In particular

sam§I|e§6f ﬁ&ﬁ&@é(ﬁﬁs' &oteF@Nwﬁ@@Eferé‘rQW@Mﬁi’le réyinspachudantibalies and T
cell [eﬁe%tﬁres %F cn%ragt%h%%g\ﬁ ! esitld rgen F eFéC OI%QLIO :Bh% %Q@P%W%he

ar ac ation
additiomas clondyisivaris pgﬂjd)rynﬂdcmathe fypg@@smbtamqﬂmmmg elution in the precedmg

dlm%ﬁ%ndhgﬁ%roﬂélflomh%BQﬂﬁ %Bh)beh,%éd hﬁ@@tl@&ﬁhémm &halysis. This
or exanple Lub n?

ey RPCTEERGEIE BRI B Shtceairg e sign s g pytiroRatography.
01/ 58925 and WD 01/58926. The net hod has been used to
In oo@BpabdinEenobiciha pesspnieissérdion ofultidielensignat ghromatguderdyde pised in the

sepa?ﬁé idrSof lﬁc]ﬂ@lf:lﬁ%q)énaﬁw rﬁBlbaﬁes‘e\ngﬂ\ f'efsSé& RS kit dii/&ﬁl{:ya)éltﬁér from a

tein-leve reedi men
polyERFa it BealSRy M pisfes ¢ IERRnpHIP Pl e BT PLor @ mixture o
mor@@l@ﬁiﬁlﬁhh&b’dl&y Pﬁéférebly][tﬁé rrkmeeﬂfm¢s.1|e¢mna:c dedmbtoghPhP B IKORE39
for t separation o roteins in for exanple cell

Chro@ﬂt?% ?hsy |toher eby Ii ke\?vl se generating a dlrrfpf erenti al

di spl ay. n further enbodi nents of the present
In aﬂ@ﬁheh@mbwlm?ﬁﬂ‘t ofdherereseiriayenEip M%@FW' Fhrometograply is used in
the E&ﬁr&fbﬂ%ﬁﬁoﬁﬂd@aﬂimc@ﬂﬂ redbptdi frioRicala with redpegiather diversitg, either

I I
froan (E’P(é([:lﬁgalﬁ'a‘%ﬂ ﬁace&,:qrf%élgar%{u%% Pfi é{l ﬁcgcn(;%g?‘? S%Srele%'ﬂgrlsogr%\“@ably the

multiditriebsidna shonthtdyreivi is #Iwésh@ﬂ‘@twfépfb'har acterized with
mul ti di mensi onal chromat ography. Preferably, the

Gen@ga?ﬂ/t it %r@{enﬂjdt&?Ebsusférbhl‘oﬁneﬁ%lfaﬁlﬁ|H\B&hﬁi&ué§1§as%ﬂ a6 tdiffgaent physico-
obt ai ned Ur|n

in
cheBRLYBReTEn e oI : st P oE a Sk d o S i opagh o0
sepatatienby omafe Bk yisitsliimdisian andyseparagen by me@hotb@b'oInéhe second
dlmEr?J C%VQ'{H afmw]mttng tl‘ﬁlrdecﬁﬁlgh!‘& qi-loW%U@ﬂ Q&nb %hl%matd'@ré%lc techniques

hr onmat one i ment o
can Ipfﬁ)’é‘?ﬂ"’? 'Oﬁ‘ﬂ‘ ieipa'faﬁ*ew hgh HFG%'HWFWHbWTeF§O 8“ if they exploit
simild¥®hs R EiRdnhicd] p@(ﬁpelrtl’ﬁilofltlﬁhJaioteﬂthobexigmplelaéd:ltlbm sgpardtion can be

obta&ﬁ?ScF & é ct;oortngteo%ca %{ fglllotvye’d 1&]?%% I{aﬁgm:lﬂ'omalz&é n% 'Q%lr afﬁnlty

0 serun} or reconbi nant
chrmatagrﬁfpb't‘l with d@fferfﬁmrhléém%ﬁ&Fceﬁﬁteﬁﬁb@ﬁhé@ Preferably t he
mul ti di mensi onal chromatography is liquid

Tabfelt @éf@h@% ﬁ@&mehs@ns?-ﬂﬂﬁvhﬁh ceshedégreptic ethhieespne berimployed as
a p%rﬂg @gﬁngﬁegﬁatbqpm?% Irr(r)wno‘cfl th C;f}ﬁe%ﬁt 9\%%’#%5 shldﬁlﬁdh&\ﬂever, not be

I Vi dua cel'l ptor nol e
congifi¢ried re spe@idatayy nheber efj qyreergﬁlqn; Ife qqffg_qenﬁ p@:mr@i:lon to characterxze

the P@Mﬁl%@bol%l&%l brdt&i6 SRisWeeh robl%ilr{@d)%‘i”ﬂélC Sn@fthUtthé‘é &valr
receptors. referabl tldlgerhs r{
dlm@mlmpggr,egﬁwnq gm]einaan%ca@ l? gu% if surficient separation is
obtained with ion-exchange chromatography (IEX), it is not necessary to perform
chromatofocusing, RP-HPLC, and so forth. If on the other hand five dimensions prove
insufficient, additional dimensions can be added. Further, Table 1 should not be considered as
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i ndi vidual protein in a pool of honol ogous proteins
may conplicate the characterization even further
WG@ERW6eM0R5Bi ngl e protein may result in several PERRK2006/000504
for exanple an IEX profile. Heterogeneity is a comon
phenomenon in anti bodi es and®bt her reconbi nant
proteins, and is due to enzymatic or non-enzymatic
In pnrmstedtanansliraéntsnathermelseﬁt paentons theThelkidinmpdionaldigiidons

chro%%g@?&ﬁi 1 &S tWo SiRRRSENEE BEPHRNE b&l¥cte@@r‘8ﬂpﬂﬂe first two

atlona nodi fications include
m”ﬁ“ﬁ@ﬂ?é%gvvaﬂééﬁl-nethlon|ne oxi dation, proteolytic

fragnentation, and deam dati on. Fbterogeneity can al so
In fubtheg prefdresdf eroiodiroenth o€ titel pasenatnvemt®ng reemiitidinesrsiopal LC is a

tati : |
thre%ﬁaﬁﬁer@ﬁanmc‘;{e'cﬁrﬂéu% Eglécgégiéﬁ(ﬁg It%?fé l‘gﬂﬂg&% gﬁ%@hé %w7r1)|n Table 1.

and crossover events between vari abl e

As SBEITPIR SR ARG U P TR op R Bged with
suitab®98ectBipabeeinethnBiuecagh a6 ZeH@ectB)phorkhie e capillary electrophoresis,

and gnbseqlﬁ%\@tql.lg&ﬁ%cgtr c?fpchg gﬂt?ée'ng fcé\{‘ﬁ ngélstorz:ﬂgragfe%?é Qtr@&lrrﬁ)mant

e construct one.

polySioma pﬁ?te‘ﬂh_é@é teshgiaue f"’dh'@ﬁ @(%"F'@H%”V WRSEH! £9 ERAMPRAEZe thiecpmbinant
poly@i@b(alraﬁﬁlbﬂoty thiyebet éi’jaﬂﬁ@&ﬁhlilyx smigehe Almabinbiwahthpdlydianal araibody

targcétﬁa)?aalt %26!’ 52&%&%@@61.111‘\&%];1'\4?6]%% Ii)e Ennﬁélln I cg%{a%)cmﬂsw%gd Babeled
antigdmemixsere @hd ppeeinfA keadar Bea@npepts @agieswbsﬁﬂu[gmtl\o be seﬂarated using
|soeFeEt§i@tf6c'ﬂlgm% he ZBrHAGqugVodetH?/ cﬁﬁﬁ@f@éi’&ﬁz—‘ Bt ﬂh@aﬁcﬁwﬂ@al ant|gens, reflecting

y over a attern (Per
the wnamoﬁégt'boﬂ?szafdeefy%'@nz eovéan%tar‘%?Pda F%@ieﬁﬁg i i e specific
antigdrsf erences in the glycosylation patterns, may al so be
dealt with by enzymatic degl ycosyl ation using for

E//mﬁ%ur amle/r\ﬁp gﬁ/ﬁgl Cﬁaq%g ?ergben%/ YERebHBRSN Broteins

gradatl on of protel ns, such
as deam dati on has been shown t

ant .
In thy BGFhFRAGRSIRIZAEPR RAEDIALFF %ﬁ%&ﬂ%ﬂtdd&’ 5'@%3%%3' P%@ﬁ?ﬁf—'”‘?‘w of the
indiGiiadl gﬁbtélﬁlireé Pgeinginbyholdgeanprdedinsanay tordgitatedh@sparactdrization even

furtfﬁeicl)*r OBl aogegg r%!rcﬁ:gfa‘sfﬁa)( f‘e%gl@ﬁ'ro&%% V\B%GF(QH fie e%’rﬂglﬁ)ant@k‘groﬂle

"conditions
Hetqomrtmssa garemoMREENONZENON 1r3|_2rg1bggoes ameg‘@r recombinant proteins, and

is dlﬁ@@@n@ﬁﬂm&t $orP& AN atl® Bést teaslatiohadnoAsiBat{dny, THESE nfBelifications
maycﬁgﬁ%s%l Qg qql?{}gl%gglﬂﬁ E g‘ﬂfqh o&cﬁgné?a(%,oxgq'ﬂﬁd ﬁceatlons include N-

KEF  Calse o
glycbe,tlaroogmemlcbrynmwydat@s\ubttotefdxémftalgmentatt'éﬁmnﬁbqieam' K’Qge

HetQ‘ngﬁé‘tQ%#EQSf‘oﬁ ﬂe@r&%o@@cbﬂon%%@ td ddr@tié feQ@Tl such as mutations
<%@ zati on tern1na| ng%ge resid 9 and
intrecisedhfiering wansrectpr kHyEet: 'T"r"éﬁ SHIAECRSIHEY L1393
roslaawse ehers beweenivaesblé gendsgGhasy yvaldl lighs cratiseduripg dtaekarption (Wan,
I
M. et [ @&) éllot%XI!Hdl égalte @%2195,%5%}@ EE&%galp%ltlgﬁgeall%nrb\% e\r/'lgtac and thus not
prewtlab'erf@gume geﬁe%%tf‘{féurﬁé’f Hreggestsist @logevi ng a conpl ex
| EX pattern. Potential |EX patterns due to the
Sonﬁ@&ﬂfﬁéde%s@fraﬁélatﬁ&nbBﬁ\ﬂhiﬂaétiol?slt?vﬁ& inaynresuteindreteroganettf may be

dea&éwth Hﬂog{]d VL?c%erézgﬁ,B oéhaﬁ%é \%Q%?r?gl)(stlr?q;ﬁoﬁr&%é& ljéh‘g)val of C-

r'iSi
terrpinalthedimescanahe s@g/embfyftée geR of\ﬁ@pp%p@rb@@l@p@c@% nhigitogssorgreating
the raﬁm'vﬂ@rktarmlyﬁgdt@@% toldthbIFP &6 oveball gatleen (Perkins, M. et al. 2000.
Phiip Res: ot 000 S SGAT q%?ng%f@ﬂif@%c?%n&ﬁé o8, Rion patterns
may elspbé dedleditebe enzyfmiticsteglrcdsyiation using farappingle PNGase F, Endo H, O-
Gwégmggpgnﬁghgg¥ﬁk%gx patterns as shown in Fig 16B and
nce t

Si mask the clonal diversity in an | EX
profile of for exanple a
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pol ycl onal anti body conposition. This probl em cannot

be solved by the use of the specific enzyne,
w@eghssamat e am nopepti dase, first of all bePEIPE2608©600504

debl ocki ng has to be perforned on reduced and

al kyl ated anti bodies in ordef*to obtain hi gh yi el ds of

t he debl ocked anti bodi es (Mdzdzanowski, J. et a
Cherh@98gsd daBbo oh protei@6 GudBSs d@arrndntlood\@p@?elbsf@wm tofpez significant
proﬁé@ﬁﬁ%%db%ﬁn%ﬁlﬂéb& a@@s@?ﬁpdh@ mﬁeﬁéty%éa{mldatxon of

t bt 00%
Ao SRR (@S e8P (GUTERTGPL TS BLHE AaFe dRETTOR
condifigisghon®l, meWatkesl. 00a. hePhetm Biomadu/tmn 1, ¢h29-§6). These
rearral%égrgwgrgc@ %%J:ermgﬁlﬁéaea%fﬁy ASE a) A8k IS P 8f ANp Iy BlRhces where the

'S the I nvention is
Iocabm*meew%\?hma@ublhﬁw's E'@Hbu ned W|th any of the

previ ously described characterization tools, which are
Anothas eflisanf theg® hyeraeneahembyg adsufp fopettisyN- mmmatogleage by

pyrngl.??,m%c aC|d tﬂ}}l% )orgglﬁt?g;?/ fr%@ %&@Qgt%ﬁ%fqr %Hﬂanglutamﬁe getSldCllJeS

resi dues
(deanyidatipni r$q¢§ qoﬁgtraﬁ%atmpvp@@flqa@gn%h@qerpegaﬁiﬁgqtpgd gpr IgG as well as
othd¥; p“&él% rl%'rtu&iy@y@l%ﬂ& ofethe N-RYmHARSTHNNghtiBadyg edbddgdipiifiadth HC and

o g BuaPREah SV b PRH R 8P M3y R Getar Poerto
IEX patherunits to fhedbenattvhyof ah IN-trmimahPyraflu@nreneesingure of HieeVH and VL

chaxﬁé(gpﬁqgﬁ%oEQEReog%Wn ih &R deﬁa s'a:ﬁ’1 le%’é"flpb@ﬂﬁ%ﬁffé%rﬂ homologous

proteiRa hpﬁggfﬂlff@rﬁﬂt Naa@gg%nﬂgt} as-pﬁregori?tgx?fg |y6g9ngl angraody, is to be

cha@itleAzat mﬁ&tmqmttﬁgemes {p:) rm‘t-chambeitas avicts sepsent es analysis will

be c&npfcate g.lgli ¥ Pe%{?) Bt* tﬂgéa rft e“ﬁ'x patterns as shown in

é the ter utan1ne
Fig 1@Bsarmj@§urmeéh\seﬁll sely theyclenal diyaisity sn:?rd fig o forsxppmple a

polytcBh§I dnﬁb&cﬂecdﬂrﬂ:%l@@bg eﬂméjﬁﬂ’obréa{ ¢a\hﬂoﬁlﬁe §INtdaVi the usé oftha specific
clon e Lnglv
en2y B B AR FGoTE=Th ol ey HiBhng hae tobe

perfognéchereredeced artdoalbyiates pitrsliesriv estepko elyaigeriat m’-lés af ﬂ@vﬁeblocked
antxP@d ids (MP282 éwglﬁsﬁ'eﬂgl t1|§§8mﬁﬁﬂ@|qanﬁ’rﬁoeig3 7)1kt o@Bhtible with a

I ne can then be jincluded into of | ect f cells
SUbiﬁqaararcTﬁﬁ@nﬁlmaspm%F%?eCB?S&t'%Wﬁ 8|P9§ﬁct§ ¢ foffeine*1do%
cleaPagd fep bl thiecardibgeigs.i ons of the variable region of

honol ogous proteins A protein sanple conprising

A finkE & {?%QLI ofh:ﬂggl'eggl%'iﬁvéﬁ“u% %é?éfo%\é\a@& @ tf'ufa %ﬁlﬁﬁ‘\%tlon of charge

vari abl e re ns can descri b in the
heterganglY 67428 PV ISyl RatIFhoft NrerpYiAs pk%afe'ﬁé ﬁ%%%es pT%?J@sprFte‘g the

invedkioh E%drNLﬂ?&tusQiquthbmSmU&th ady roaﬂ@@re\f'lously described characterization
L C, te

h i . ; ; t aj d
toolg,r\&ﬁ]g}aﬁ%s ea gcfl y5|c ecggnr‘licggag‘o ert(%hérgg 98 I:‘EXne
chr@daipgnaomaamq/crtremtqmu@nenﬂ@cfowatwnuqﬁﬂ\b’ieﬁatr\abhvre@vaf?ﬂ@tﬁs is

elm'flﬁa%ﬂ B ahd(Bihg t&dt M&)ﬁ@@bﬁﬂé &hafi @)ﬂﬁémsoﬁﬁ t@fmthnglutamlne e.g. by
honol ogous ei ns ef er rot.

chapgig@ &3iff Hrterg! %L?IFW%% re&k‘?“ﬁﬁ ch?ta?foa[mlB? a! ﬁo fglgen%rotem Is a
het&ramplie paseih ltempbseonbffargmtaguhiunitanerefesaidy alf NttheminaltGle residues are
exc?{1 %teg If&sotWr%sﬂl%sf ?5rn§1qlb95\es élnr\*enguéshﬁrthg m%lﬁglmfsth@ﬁeavy

resent invention, ntification
meamqretae B@htgqhﬁ@tqrﬂﬁx‘f"taﬁ%’q Fra*s\;%ﬁﬂ?fbeotryes"iee fe&ﬂfdd’f‘“tﬁﬁ@es's of
nuclel'tﬂalc’lﬂ ﬁqabndégmbﬁjhserﬁédeapdlmpﬂdsestwmamf\l thmlnhla_glﬂasune Preferably,

the(’i\rwp mra]lf%; Btsén?xrée?g sLo%eg lré]%;rg ta?Jd' P{g% P%c% ?éé;(bues, since thlg is the

unchargad dervative of g@tmnﬁetn a wml@n@mup@uébﬁarn@ﬁempé}ﬂ 'r\a'é@ua'

seqBbiRed BRQMoEDr Bt REMB&S It Be BhBR8d b redfnsé&l ptiedtpression
conposition (sanple) conprising the different
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honol ogous proteins. | n order to perform peptide
mappi ng of the variable regions of a m xture of
whowolersedls proteins, it is inmportant that theP@EDK2@5/000504
parts of the variable region 5Whi ch differentiate the
i ndi vi dual nmenbers within the"m xture fromthe other
nmenbers are kept intact after the proteol ytic
vectdr tegarnietaie atiencell liomexryessingr e shanged peeteishdhik gelbine can then be
incluRRl it ek SdichtidnlBilcel® prb8@siiy @B oHRIcANDrsRfIence, al so
ter rred a mar ker peptide, can be obt a| ned for each
reconbi nant onal ot ei n.
analg oL R dreto By ik 1 R S of BphElopaitp Bl
reconbl nant pol ycl onal anti body or reconbi nant
A prpsiryganame cormeiing dierealyiemelegoustiirelisinginpyiag different ¢atizfale regions
can, 'd%cﬂe\éd:rﬂiéahn ﬂ%’%b@ Hd@lma%@é?ﬂe@bé‘&ﬁ oAltfe Bﬁfd’%l-él*bémlcal properties of
erized e cho
tne (PGS BERSPL (5% S riel o PR S (A e T ufgion obaines
frongtees ptegiotiblp dasurijed anaydes capepditidedly ibs sbeederdad avth information
obtamlfr/o?ﬁ §na§:|¥l1 sid QfeprgtreBFyﬁE ng%%ﬁ@%?% I‘?d?ﬁ@&doh%' Fd%ging N&eferably, the

gous proteln. General r ot eases
protesly ue ERRSIPE AT p%wsa ABSnSHBdit " éfl'eescrw- Sﬂﬂ%@eﬁ% Hectheareigaraphic
analy$estdi€hdinedce brotathd Werli dfosped bifi ci ty. Such

cl eavage-specific proteases are well known in the art
In f %g{)ﬂ)ﬂfj gg n?sxcﬂ’rm«l) g egrgnt @’é%%ﬁ‘ |d%ﬁ@ﬁggtbf(eaﬁ é]lugié_@rk% peptides
orlgmn@@@framéhm\é@r@bjﬁ gl é@e 'ﬂﬁﬂ'%‘ﬁb’ﬂ?'ﬂbﬁétof p&oEapstiefeefed
hon@ﬁ)gbum%teﬂﬂs it @sddoScherdeediza iy pro¥iive ordpdafiox Cfblotlha|presence of the
mdn&jtbatl 8};\ ersnﬁ ap%lﬁ?tagllyg%Sabs?la\éﬁgesoerli?ngﬁ?urﬁagr%arﬂgrr [ged)t% le?e gre rﬁenerated by
protedigticdastiantof trecbrotein soamiogivion (sagplereonfarising dh¢ diffigeent

hom'ofb@bﬁ(é ghdadindrenbers wi |l be generated. A proportion of
hé uni que marker peptides will show differences in

In %c@féa% BT G AP a0e BHRE b e STn 4 it et Faffplodous
proteipgi ibissmpditantithatghe paeirok @artpebthedesaldameqm”@rveﬁlm diffprentiate the
indnﬁé’t@l ﬂ{e%g@wft‘lgn Qﬁ@m@&@ﬁ%%&h E%ﬁ@@%@ﬁbér@ a?@ﬁ%h%@c%fter the

escrib in the above. Preferab i on-exch
ProteQly ¥meeeyiPapTS  Br OIRFIIPRIE REpfERTESIS \éalv'ﬁ ye delsrigdh A HCTy (gt at least one
uniqReRbdubecs eartaimana hiarikes @dptide, sepac abtainiel éorteaich irelividual member
0 |
o R M P A R OG0
recoa@nwévplwdemay agiéangly job seroswinant R@lwlgreal E@R app FW@W% which

diffePERRAEAER |ﬁdlﬁd&’dl|n%%erﬂ§ifr5ﬁreaﬁﬁﬁme9@% nd‘l_’QJahyO&%d'ﬂ&terlzed by the CDR
nor e

t
oo o ah GO AR BB St e O BRRY P 5F] rpegprate the
uniquhenatkdrf pepBdgs ip bpteddmsan dvBlyssalitiheproteik sesnandeg cohgsituting the
samﬁf@' dflhgﬁi\oRﬁBéé)&o{@lrt RidRetg, th %lr&egsfes IBF thﬁ&mcgl%oﬁﬁ%u% should

fication es. Preferred
clea}(;sai o T aigeessln él?eeprﬁgﬁnix yv’ghgggﬁ s\p@g&a Bg‘ég?avage -specific proteases
are @els Riigyin arthe Gﬂlahatcamfbr(%h:ﬂe)betﬂrmmfaﬁdid gt C, (1< pndopeptidase,
r t I | '

end? R%E I{EE Ashe h'\{ an%gﬁ Oﬁggsegyrgpng%'teﬁlae&hﬁples and should not be
consifiereq ﬁ%lt'm\t@wo tfb? needigente di gestion can be perforned

on intact proteins separated by one di nensional or
Whemd bdlﬁﬁlmnﬁﬂo@éﬁlﬁlbarﬁﬁlé W@ egERRhy oas ofl RS $ditkd m'o&)asés()? pool of
peptqgeét%?igwlag?)% Bgth f%\/U fhe comstggtl 3 A hg JF lq;t%lg re%llég\?%?nggﬁoﬁﬁnﬁdividual
mersteqmawaltl@qumec&t@d ) mma@tlp@néthem@ rmarg@rsne@tlé%mwwﬁéﬁw siéfferences

in tHRNHRY 6L MR phetsBdm kel to®he main population of peptides originating

from the constant regions. The unique marker peptides can therefore be isolated using one of
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al . 2002. Anal.Chem 74, 1779-1791). This approach can
be an advantage for characterization of very conpl ex
w@iogobseml proteins, since it can be applied PCT/DK2005/000504
selectively to a proportion the fractions obtained
by one di nensional or nultid nsi onal anal ysis of the
intact proteins in order to characterize these
the ¢hypmRagraphicoeevliguss slestiriged in e abave. fRneferablyninneexsaange
chroﬁ%ﬁt@g}gﬂﬁﬂoﬂ @-ﬁﬁ@gpetcmcé@qiea@ﬁ_ed\k&@emc_réaéglpmﬁ&ers used to separate
ept1des, | se contai.n upi que variable regions. .
the B0a TR A BE gLt an Cheoeieal B arpvees afiapyona
chrogedegrabed tachniGeesas grevidUshedesatibed QD0BewiNatbe Bppliagiciarseparate the
uniqéégmﬁ?i@&'p%?ﬁge#?&mnd QHFRBH At 6%k BYmbRSf 8MEAGShs, mass spectrometry

rie %%?Q _free amno ‘grpugs in the reconbi nant
(M ey E35diTOp BT IcAtal 8 F GLIRLRT: PEPRESbYS dRQiALAR Kegtin by the
skilledhflersore wjthiattae Fieldfiok btoteoniss sanisedped ol the ddegeititazidn wf the peptides.
Pref%_r%:‘c\J nggél]%l eQE?ea&(;trixTz!Egis@dQR/Sl'éEé?’rhegﬁ'gﬁ&?ﬁo%%\?ﬂoé LI@ELDI) time-of-
ermnal amno group on i1 nternal peptrdes rch are
flighg Q‘Bg@qu@qqtsp9ctm%%@nq\p[eﬁtrcasp&ynlﬁalg@fépnﬂmw-ﬁ@ht (ESI-TOF) mass
sped@paitdl i on of internal peptides from N-term nal
peptides. Such conpounds can be i) _
ety 2o EobkE SRR s Bl o hthY Py Rs St 58 %0 one
dim¢ﬂ$t@ﬁh@tm@b'ﬁéin?ein_)siob?@hrqmatﬁmpm\kﬁjdﬁyﬁwbé @ ted} and in the
sMultig@lonalf i@l diréeatagrabRy JEOTH htiote droBdwPlyapotioRstic @eavage of

the baqatarbt reve SR e RS RS C2 LR DT NgEd by fis,eRenan, M.T. et
al. 2003 Arcal. hemi d¢, SUPpPIOIoL). Vilhisrepprdaals ttam ke gn edysiadediol owed
chaexteﬁ%%wcifl&e@fé]co%lmﬁoﬁﬁwalt&stehgyaﬂcé R84 BabpRrRiskdeSvely to a

are separated fromthe acetylated N-term nal peptides,
pr ORﬂﬁl‘l'QﬂPfatF‘%frﬁF%‘ér?Ptﬁ'rf?dtheor@d%@??%‘ir@h?'? mplitigimgnstgnal analysis of the
inta&qebtglnatiedrdir tetharadérizeapédedarh@an subsequently be
anal yzed by one dinensional or nultidinensional |iquid
e S
peplidesatt these speteinsunigue \eriakiR g0 Aha NelsrpBalRPPEIARE cag) hedgplated as
essdniBIt Ji't%icﬁbéiﬂﬁ@efvb&d't,slflé@@a,t %om AatBlbhehhdl 21, lrmb-sdsg, hereby
: ept.i des ner at after. cl eavage are .acet ted or
B RRR R EIE he SR E SRBGUIE UL Pafar pyorent Bbyconal
protideane biocket, iean byfacemmlatioes amdrthe proseipimidese Sshbspaiergly digested
with?d Q1i&BleYrbteast. 468 lulgRBridradenRRtfes Frod NedrHBbNghino group on internal
@%racterl sm?ﬁc am no l%?(lg side chain f\lﬁqnqtl onality. . ¢ |

pepigha Hchuare SHETEIHE TP IRAKER Mt & APOURY PIWIOS PRRFRHoR g6 nterna
peptideatfrapa ptterrainapmgptitd ke Suctocdnapduintg capleci) 2,4 6-arhitrobarzedesulfonic

" e L . al ) . . e
oo P et i 66 OBy Ak ShtRtprerocions 1)
biotig, fpllowgd P prRseavRnt FeBeNahalten HYHRG fiaHTOLHiZs e SHPRfaYidangr i) pre-
actiVatéPFatifces 88 g PRH$HaE Iat&f) CNBH-ativeedd) BTHMBRpRE08E material, or Ultralink
i RSB TRRE 5B AR ol Bt 8e ibge voun
inte{rBep¢riidds @, kparatedafirom 200 cetitnted ébwrr@@aBpeP;iggs, Wfdch are present in
the %Wé&é%t RolRdacabiad el N-tErrfinal ppBdes &n%ggﬁq‘égntllﬁ@é‘ﬂalyzed by

one g%?rgzﬂ%égélrﬁulggi\g{%%é%@allﬁ@ié?ch?o‘gﬁqgggqg%ﬁyawnlﬁiﬁ@g\giph MS analysis as
desddtvked Bi tieebbhnal Altkrhati98ls- 8 N)-tertdiviatud thamitadb peoteieg @ blocked with
' I i | GBS Py
2 w@ﬁ’?h%‘?’2*%éﬁg??‘%rﬁbQ%S%ﬁf'é%ﬁf%&”%Wﬁ R B aRingeo ot
cleapags IR Pty iakRe Ytblagked Witk perrd @8iPgded-and subsequent | y
after elution of the cysteine containing peptides
these can be applied to either a colunm or beads that
specifically binds tyrosine residues. This peptide
capture based on affinity to specific
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am no acid residues can be perfornmed as an additiona
dimension t o the previously described chronmat ographic
wao ewbanidmgees | i ke RP-HPLC and i on- exchange PCT/DK2005/000504
chromat ogr aphy. First, the chgonatographic t echni ques
are applied to a proteolytlc i gest of the reconbi nant
pol ycl onal protein in one or nore dinensions, then the
Addaionally, slehtfi@pec of Ldeapetkes peptides fdllowirachroteotytie digestion can be

perﬂpﬁ&l usrrﬁg%l"la?é'b‘éerﬁsﬁc Anfidd\&id Ql:lé"?rﬁh?fh Ancligltignese Ry a combmat|on of
anal ysi s e isolation tides hased o

GG ROTUAREE PPy O TR b S g P resiues
withcamibiitteut estewaint hmirtveachdt @derthasd mpéifitatide cas bkatedrPeptides
con%ﬁ\‘f’%}1 pu gt Y%ern%tE|Gﬁ'n5 et?%d{%ﬁ”ﬁst@d?hé’%'ﬁ'@#osﬂé g&?bé‘ phif¥ied using

roteolytic estlon
columma'@@ah csrdqeatﬂs WP%“ZédrY’UW%Pﬁ@F"F effigity tags ﬁhatsféa%w%ﬂ Rephdes
con@fnind@esd irmotasid esipief @eatlayd, [TeKf @raEabopr Potedntcd $)e139-146;
Cheg\Fs? eoly Eh—%e oﬁ /ﬂ 28‘503. tB‘Poc?hJﬂBhéﬁe% the T20§ 2199&8{%?46 kNGt a1, 2002.
Mol gl Pmtmml@b}' 89e6d%1,|%naﬁqﬂ Qilakyll%eﬁ dat. B!Otetchéo'flr76894 999). Unique

varlgwl@'i*@dl{]‘?pép@@égé@ﬁalﬁﬂb|aQ'W§@3nr*éYan9%| tfyl‘dstrfea:*ah %\’ éx@mple be captured on
on_of
a stferpgemcf @(HI':Ime ﬁgl‘éw ing blg raﬁaé%eﬁilﬁﬁescy#emﬁ rgglfjge %glﬁbsseqlfenﬁy after

eluttdnef pied gystedreadonprining paptides diresacein bedypled tFeer a column or beads
tha sg)%gﬁ&?lﬂl %ﬂdg 'tyrAL!hg rR ¥ s p |9E @SBtMlte' KasSd Gﬁ%gflnﬂzv t& ghkcific

ornmed under native conditi ons artl C
i eHBERACES E7 B PETPTHSdPSaHT A ABES AP ETTRD WEG pg%%eé'v described
chrdrhﬁogl‘ldalﬁleté’tah‘jquéé rRéCRRiHBLméncﬁlbnmthdngdyhﬂoe&dtsgramma First, the
chro r e I ?&cﬂﬂggeé QIZ?%rpgh&o oya{ br% e%[y%@%l%gtaé\fyathglr&f)m%ant polyclonal
prouem Ia@ne nonwreedme@alopwy@n Waamlaw@%agﬁlﬁ%cqpt%|'Syp6tr€9rmed on one

or ngc?reWa@t‘icﬁlsﬁr@Etﬁ‘ngﬁcﬁnﬁﬁélﬂl‘ﬂl’dllbweé bﬁﬁhdlm Mamsam&sdileﬁcbr%fspeptldes

r.ot eql tIC es ues descr
vasedin QPechaesfir S SRar i rrnee DeRrdateedge v
terrhiyalgebedd isolgtisretechmglie.pept i des whi ch can be
characterized within a proteolytic digest. "Bul k"

whdYe B FIHRAbina QOBHNNADp i &S5 élﬁ@ﬁed Nybﬁft%l?@i digestion followed by

sequences. can be isol ated and use erp
periicSaRRG 1A BUBTREEPraF nasial YO ShATS BELYEL f Prereraohrtormed
prioAkd enabteuigsiy jn dider & simphfy niad “feggupeinteg‘cdinhdproteolytic digest. This

can%grqt%(t% H‘I%%%ﬁ&ﬁ)tr“d fb(/ QoY Jct]gn bﬁH é‘lﬁ% ﬁﬁ’(ﬂrp&@hg frek I&%t@ BY residues

r ot eolgtlc st term nal
fo”%@‘j’dfé’ "ﬁ%%@l%l)@fﬁ eathﬁrSHP@“ﬁ %5nﬁﬁpér¥'8ﬁ19f P%"i“’r‘(gCha'”s from light
chaf cfrfaﬁ:ﬂﬁl'l:halhé) W@h‘DI@ﬁH%h@h@ﬁ ehdSolyidniangothid fsednedmitibody or TcR,

res;bercg%% t/@teg}a llygln S%ro eol egﬁlon %D %%?e?ﬁroﬁm?&] Lb&ér%@tlpéaéoq',altlons

I' eco
Parprutaryi for: antibhedies f‘h%CEFTOIP@/@ setrble Preprasiva, $”§Ceathia egaieniana pructure of

an eprmb}ﬂ@;i Rp&d toae\"ﬁlbh(PQé(st%ce-ES Br&t@@ytlcbéﬂééﬁagé\lwttﬁfnrfh@ @bnstant regions.

uenC|n r erfor
T algeaa HeedRey 4 'nﬁaainoe‘ il P @Bﬁaaﬂﬁﬁ%% 515y to generate
pepéities dnﬂha?rllycrranrme vedsipecdgions| y. I n a pool of for
exanpl e honol ogous heavy chai ns sone am no acid

The%éﬂet)fyeg alge?c}bnbc@crﬁ'ﬁ)dmg %E?Ar%e@ glﬁﬁl% fo’f s gls%% ra%ﬁﬁeooéclagrrdmg to the

osi tions y vary, this assesse
sengﬁe'ﬁﬁ@ceahbm&e%klfw %f‘é‘&'ﬂé'rﬂ?@gdes’ﬂ‘m%h ca@e‘zﬁeﬁf‘ar%&%r?feg Wgtﬁi“ a
pro®uGiyHo driestds may be obtai ned during particular rounds

of sequencing. For exanple, position four nmay be
" e different amno acids in a
Buh@ﬁf&ﬁ@ﬁ%ﬁ&gQXn{ , as predeterm ned by alignnment of

the honologous sequences. Durin% i . .
As described, N-terminal sequences can be isolated and used for fingerprinting a proteolytic

digest of a polyclonal protein. Alternatively, the N-terminal sequence can be sequenced
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the "bul k" N-term nal sequence anal ysis these varying
am no acids can be quantitated and the different
w@rmanossdf i ndi vi dual am no aci ds representi NBCEDE2005/000504
position four in a reconbin pol ycl onal anti body can
be used to conpare the rel atTve conposition of
di fferent sanples. Characterization of conpl ex
diredtiy rfinotj@Listagt prokdim, thieneby peritting the rptesivtic stapetBigl d¥-terminal

e B B o P e
it B L Fraliga ot P Seet B BPoHoP GUET Corce Rraii @ Tgrerample @

recomthmaht polyaianad prateidi Wheheahe polgtiehah proseibds a wiabhibimaat polyclonal
antl%ggmf %éR mex‘tbﬂrke l\Pien%%Pée%QQﬁ@ng% %P&él%%l’y ﬂeﬁ%ﬁﬁ&y on pools of

presence of articul
sepaatath BFAYANS lgahﬁvaéns @pﬁé&@fﬁreé FWieernddret %haé% Gsoegtiyfly: In a pool
of fok @Rarﬁ%élﬂiﬁ}n@lobGUSSﬁﬁwfch@mé sgaadsirpuchl psitbnaiay degamipttely

consghvegﬁgnereaaual ogl?gnsolrn]ap(/grélb H1§fa\M l;ejljaégses‘éb fbk%ii#ﬁ’mérﬂr of the amino

rot el
acid sequances ahus, IspyiAHifierpet ateigo @F'dfn ﬁ@b’éﬁer?@t%wtﬁ@g particular rounds

of seﬁ‘ﬂfehcnﬁgﬁ'F@F é‘%;ﬂ@%dsﬂi@ﬁ f&Ur n@\!ﬂlbe' fe@rabiytee bﬁlm'&/é bmk@ﬁ aidi® acids in
e oal

rererre nts S
= poffePatior ifo P BB AN BiTIAE R T s apalicpy; purns
the otk INeterminet sraeende dreivslsdhenes/apying @iing dcislsahbe quantitated and
the &f ehf:?rgl)@nt% Br ﬁnhﬁnd%?éﬁmb ah.ey %HréééﬂtmgSE%be)él@ondf%hlei%taor

ecul es can used to characteriz ?
recombn@a%q;l&jm abfflt'(\ﬁdéICﬁ% bB)yseq t)o COMPaE %6 Inge composmon of different
samgggern1nat|on of concentrations or relative proportlon
of one or nore individual proteins in a sanple

Chal%ggpgétfdnn& cgmﬁg‘gmo%!{yoﬁ Hrro c{? R/HQFE;'M&%%CI% Qét@j:tglsmolecules

I'ng as an a I onal nmensi on |n

chromat ogr aphi ¢ anal yses, iii) allow ng
The gAragtafiFaIeN GHtiorM @ HiCPEFSRY yRBLISY furfﬁa'f Wa'aénsp‘iﬁ*fad@ﬁ%or
moIéd&IeS,a\Nﬁér@f%aﬂbﬁpﬁcmedietﬂdfdrIﬂrgblécereﬂéﬂﬁmaibleoaif ld)énltla,/lmg)alqolné)mdual

m xture Q 0 ing i
protalgtné?rpr%)%rav%lthénngg?mﬁl%g H?)‘?‘nok%’ms By&e ﬁ%ltﬁ%}‘efgyg {s%%ln% in
monétopind §hel rezence ef nhemaﬁretulas mﬁmt@s iga GRIPRIENBPesHic|depgink mpecules
can %r@k%ﬁ@%@pe&ﬁé ||ga$1@§Euéh as@ﬁﬁ]l&ﬁ@érﬂgnﬁleﬂmlﬁi Wepti®ds or proteins with

specliF RS "Iy BGIAPI BT o A RB HPiRl o ey o8 Bébrices o
protelins sudhbast andli-idivtypesieptjties ctrlmesdrbty@maatl e;ﬁoar@meﬁfe@%cl ¢mbodiments
of tild ;ﬂ‘gsefn%’l VA& Wdé%e&%@gé{ﬁ@tvhﬁmbmd‘é %tdeﬂﬂecpﬁﬂﬂ &4 .of B complex

generation of specif pep ands capabl e of
mlxﬁua%ﬂ&*rqﬂm PRPUP ﬁaqtema tFa‘?'sop? '%ﬁbhe 'Hégﬁ%BF%se% YNROR:

conpl ex m xture of honol ogous proteins, vast |ibraries
Speaﬁc fidtbetnembleasiep hageexpdas shancteszd amsplehaixtaies pf lgmologous

protg?\g %ggz afdul gg% gerpl%ttbg? f({?ﬁer‘itpé?tg\% bk Fg‘atﬁllérpfrﬁfo‘?tlm one or

ene urification of
more fireiig Rl BEpts b1 EArape 59mar'$raﬂ %F@Jﬂplﬁé mwée YRR ARIAYE Proteins,
i) aEt‘ihgad% Mddﬂﬂﬂﬁb difreRsion inadnedrhgogdeRicraaslysdsdiily athvehg for

deteg@glagat)] 0 ﬁgc ti% %ng 1v1duar|%r|o€ebjsggg%rn§%§ Sggﬁeg%l%rmg

fernytrgioatds ercoulexapibduie of b@p@@@ays @roteinpoRNGlg VY @loaid foRhD
det@'ﬁ\‘iﬂa*ﬁ@lq'o?ﬁ]dfﬁual PR, BRIHLARY Bale ﬁm %&yclyﬁ'ﬁ cdil &Y, @M@'das a working

braries ar r oxi mat el
cel By % aae'PEF@d'loaﬁﬂ' Sa&'?r‘ge'pé?<g'feéf"5%la S ELPrRoleghyE piptans. step )
can @thérheqeiridsmbd ng a pelyvelonatoek I|m ef @r siagle beltsybgrib@ed imjo $Bgle tubes

| BUE BPS bubBl&f GtV RRINReRS and 12
fron??p'ag/d@ﬁél%&l?%‘%l eBIP e reg evacntlvpep?tl des have been
i dentified, they can be synt hesi zed.
For generation of specnﬁc peptide-ligands’capable of |dent1fy|ng individual protein members

within a complex mixture of homologous proteins, vast libraries of filamentous phage
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The generation of anti-idiotype antibodies is

generally known in the art. Briefly, mce are
WO povandsexl with the anti body towards which PCT/DK2005/000504

anti-idiotype anti bodi es are_desired. Mnocl ona

anti bodi es are generated froﬁglnnunlzed m ce, which

are screened for production of an ant i idiotype
exprapdiohoetyoreithidt didplry desianedigemeds péntidey om thiengrigrppurface can be
scre@lkl(é’bnﬂJ %‘f P rfblgm b&ﬁﬁhﬂé&t@%f He pH2B8EWHICH B|s§béy a foreign peptide

etl es or anti antl
thetdistita SB@nE e aCtLPT SRl Cieﬁ'f?de'gg'&?tig'tRSOEBHBF?‘E? (Fgott and Smith
199aUsLiget end, F6-90)0ER 1 ri@ac2bvn pyrticllhir desariizdsytbe gendrbtion of peptides

capa\f)(?e{ bifﬁ'(ddmf&hﬁrtl -Bib %%dbddlésqulmlﬁﬁeﬁ ipglepogés The dlsplayed peptide

recognlze a specific nenmbe
libragles ér%@anrwytefv&qs\g?ﬁ% 8 SABEHI° HITAPE é‘r‘f} PrepiRplpetween 7

and %Wﬁﬁ%a&l@i Bhé) e’ﬂ/eﬁ%qffé pedfedre prariveems @hon s antindaddseisng and most
re nenoer, nmay.
prefb 358 predt et i SpobEREEN e e BPRf dlpliactihade Ben

idengified,itbely ¢am Iiemmtf@d@edactl on assays such as ELI SA,
FLISA, or RIA for a direct quantification of the

The g@F’éﬁéh&W@d arﬁemé%fpef%rnﬂb@dlﬁls (gen&rallyPkdeGh th€ aNBidFYhice are
mrrﬁ%g% tb/tb%?ntﬁga)ay é%wadfg '§h hy? 8t hleera]m a ofdlelsdaltrgggﬁred Monoclonal

antibdtienat ggnapted, fraen trhrepmadad)m@ceowhalg age §aresped fer productlon of an anti-
idio gg'ahﬂn% |yiGhi (B SR ;p@!: b Jb%g%h@)fan% YRR ETaaR M Blogy or

arations as previously
phagerBAap AT BIoDAR FSAUSE onenddaPDiPg aaliotes AUl o gharsterized wit
resdeb@tod@bﬁﬁd@ranﬁtﬂoeamlb ESossareabyitys Tids toalgdpailateefyanblether an anti-

|d|0i¥?%{[)g§tta%r I Z%FI |9géy\55 gt‘l@éoa&ﬁ%?o?nﬁe@s @c:ﬁ(_ol'rbémb%n@# alternatively

recagnize 2i Sﬂlb@ﬂt)@i)@o%ﬁ'ﬂ‘ retRsay rraembeb%wm@é@ W'qnébwra'fei"bﬁor antibodies,

rela?e@%@rﬁbg'gﬁw%l'yrfblnétdnﬂﬂe pé aispelifid v génddiaptilg).n produci ng
I's in a polyclonal cell line. The techniques

GRS st P o OO BBl
ELISA, ALIAfLURORIA fobaldirdet Rpptificaion ywe inghedurd MreralRs P RtalnE e-9- @

spelifif aﬁt?b%b@%ff %ciﬂeg‘tlf)' @H@Jnaﬂf/@{r Qh@ aﬁt’i-@cﬁd}t?bél Bepirleb/nfid@s can be
0

appb@qlgraéffrétyscbméftp@‘aaly @étﬁ 3/%61 %‘Czﬁl érsf%r acJéchboHal dlmen5|on following
oth@adrgmataghiapihid aeparatmb @s prervmlstyo:leymt@dalmrppmnpemmlta@lon is an
add?gkgimﬂ?o@ed&%me?& BhCHRLAGH I%Bfetz.lﬂéé EH?\ b HRRB Y& Eepa'reﬁe %ﬁg @haracterize

he expression stabil ¥ or bat ch- é @
indigigpalinagralprey of 3 polyonah PERLEB EHHNSE FTCHICHIRE RSP ee?ﬁa“t' idiotype
antibB#eEdn K used GarJébldtvni hapdri deyerminatiob ef indfviduaOpretetiuatoducing cells
ina pog/bﬁ)tr)\al ce (Png allheetgch%? utes BS%CFIB&?F\?BQI’%I‘] I\Wettlg\ I'2060 2001 Biotechnol

|na onal vanti tati
Blomdﬁéﬂﬁfu%ﬂﬁ @l’ait $f‘€éh§kw: ﬁé'r gt ekrPout: BHWBO'eN§U\°€S ¥ﬁ5t141 155, are

both BpSicSNk k&GEdIRMghdiliBGH bt pridRingi RilSREAES GellicSiture.
consi stently expressed and purified |n dlfferent

R A 1
memberphiaf polyicle aloirateictosrbtzia i compiste dwa(fthZ@idorpdﬂﬂwever, in order to
motPiRd Elde RN GEHiIRS or E&%hﬁ%ﬁﬁﬁtcoglstg;&m it el RESHSIARSWith the

as representatives of a reconbin onal rote
PregRik 4TVRBEOTOAIOYI hidgnETy atw%eﬁ@a“?md gle'a%@%rf b aé"c?aﬁs'%‘““e'
protéirts}, wethinya r@oymibiharitipelyeloesl patsinyfod @satitisaely and/or qualitatively
cha%?:?errégi!’ ?q‘lrﬂ eﬁltsbl%rlhgtq:ﬂpryoﬁ&%%n %f wg . raQﬁré{:eﬂQﬁmg?fberh?%@nmstently
expp@ﬁ@d él'&,PUFFf@ﬁﬂmé'fferelnh batghef ¢fi{a¢ resPHPIBRRYY RRHUSRYRPIMCloHR) Protein.
Thid SSPABUER irOpArBENEY SiiGsed $6 BRnSiPLtk fchgrabAbelos obfa dohglex pool of
polyclonal protein may separate particularly well
based on the difference in their physico-chem ca
properties, whereas ant i idiotype peptides with high
affinity are particular useful for the separation of
proteins with
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i denti cal physico-chem cal properties. | n enbodi nents
of the present invention, one or nore specific
W@lei0e007863 N0l ecul es are used to nonitor the rePEL/DKR005/000504
proportion of one or nore segﬁinel proteins in sanples
conprising different honol ogdus proteins having
different variable regions. Consistency in the
protginopeletulesn Thé conreptoel seofieel penieinhes rapreseptatives of grecombinant

polyeBhaIgtotein dcfé% %B?in? @H{Hl/ @S thid slpEaﬁ@ﬁét@@cbr H&fécule virtually any of the

It
prexi O e g s BV et 4145 oF S EREE  kubg sap apply the
condeiphref sentlaelsnrm@lre opipeplifesi utthegrithe Fentinebprotdins eanvary from
tecrf'f\ﬁﬁj@§§ téch%qﬁ@%é gae@melméﬁ&m bﬁ th¥ ng/EIszQ 0r&R6 thsy Bparate

parqﬁuga(ly%@ll&ps%ﬁ)fgg]%gﬁbg?rg&tedﬁ gh%gphoygl%ﬂ cﬁ{arg{tzcg{, r?rggértles whereas anti-
|dlol§/ﬁb¢)d;btniem/s$thd1‘|gﬂ bfeéinipy exeqrattidutey eméfubfor tieesepbiragibn of proteins with
: r gt ngpg ant polyclonal protein are
'dmﬁﬁa g é}?&%@ %ﬁﬁ ne(%r nore of the follow ng

technlques i) anti idiotype peptide/antibody affinity
In emﬂoélﬁﬁﬂﬁfg?fatbwresrent)'nv%mﬁﬂo(a@t%mrs&v%'ff%d%?ﬁtw maﬁe&t%@e used
to nﬂﬁnlﬂ:blf ﬂi@S‘élaﬂT/é bl@ﬁbrefbn of bhg oMMbitd sdintTed) Pr&xBiAk in samples comprising
dlff%r%nt%on}o?%% gg %elngc’ﬁ a(%?ﬁ"&ﬁl%é% VJ} a%ﬁet re?%ﬁp%?]%sﬂeﬁ'\};&/ in the proportion
of ope gp@ptq segtinglrpgotieinp imhp Geres qftrﬁléteﬁéﬁmptﬁé with pRileaigtha spmgositional
stab‘?ln m@%gbﬁﬁﬂbln ahsl pN@clo@BﬂJt@K'beNe@ﬁ b@tdﬁbé(EéJrN@Il @§ over time in a

rent honol ogous proteins to t
ggea FictPh e TORTPa s Pl Secre e aPplt B R GO Y e ong term
storpgeesfe?ntecbmb'manu iy apvapprioss orma dheftiireeal rsartvsienalgiroteins.
di fferent honol ogous proteins having different

1n pY@EIEPLALEERLRRDF PRObRESR inveRfio s8R E ptARY ¥4 RRBMbinant
protein or antibodies wth di ff erent CBR

PO'VG@”@' prateiiArg Chemsierizet PR drorg dittd ft?F%W'B‘f’ %?FE‘HGH?% et~
idiope ipbatthiegstibody Affiaey chrosasgtraphy, Wi itdmwhobitterdst wiBDEhti-idiotype
pep{u?&(/)ﬁﬁ%o&a ?s %C)F@ Iagillr#e%ggﬂglfchp_ %%ftgé a |Er|s)6 HB# oﬁ?‘ntact members with

ce t
resRec WOeth@nt:hafaﬁenrlssgwhys'm-efe%w% PRRRFYIRG and e pERigolytic peptide

mappid @ Echir@84t@8fpaY nd soNbi nant proteins. | n
addition, it is preferred that the individual nenbers
chI ,
corfeste PR R e TIAE Do B B Rl ORGPl
t he shared bi nding activity tovvards a deS| red target,
A saspje t be elissacierized by thpplabiein eEtherPraseRs inygRHaRsNPHiEes a defined

subSi® oF Hiﬂ‘@rén@h@rﬂblo@&!é ﬂﬁf@nsﬂépin@ajlfl‘éfenta/aﬁ@tbly PO proteins, for

{ 1al
exapE SeduiPRRpreisin B abibsr e S0P AR bl Rionsae ggotveonal
antibodyper ssmixatre|of asmno@onal anBhodied) oD celbecepto G, willpdiGferenDEGDR regions
(e.gt8%o IOAQGI'cﬂ'éta' Aikbur 8f hBRS ISR RS 1t Meﬂréf&f?egg@thfat %hﬁa different

S| ngl e vari ant nenber constjtutes nore
homalrdgys RipheIR: hqypnq HEeErbvRIabIsgRBIaPS Ao C e RP Bt PERE G I “addition,
it is[pit€reebd thao Bpoist vidoal. ménbére vab [pylyclosalipaatieini atuaikture ntr@bnoclonal

prot%ﬁ]%%%géc‘ b?g)nr (?effaqux gcfé?r%n%\fﬁ“ga SJCH f il Elfa(#eggmtfﬂwg%gﬁivity towards

t ot a er of 1ndivi
a dqqaﬁ%éqrgety A-9% Hetheicasg Ofp%!'t'?%q“%‘h%ﬂ Tcgéﬁﬁ@qu;ttth@ﬁeqquq tppget antigen.
Typﬁ:@ﬁiﬁ anon%lbhleQGteﬁScdnﬂﬁsﬁi@m% BX bhalyRld HyltRe aRdra@enf=8ibn platform of

the BB SV Top AR BT BSAP Br bLer Actaob 11055 b 1ge 8 Lo° aistinct
varighiamembesi Yadllytid findle gariang meimitef gprstitftes mergihes @hte of the total
nunhHR¥ %Pﬁh@@uamgmb&@% lchec’;folyn:fbtnal";ﬁ'ﬁb@nr?éHﬁ%’;&&?%loh<'J‘I5’|Q:?étr§bly,fr%r|nd|v1dua|

exanmpl e a smal r rotein, a polyclonal prote .

me’BB?Fde‘é?etdﬁd‘PPrF ﬁ%ﬁt S&{g Pl aiors Bt 2 YrnfoRoRPSFIRHE 10% of the

totaV anmbet of nrdadu s rmznhﬂersbm ths fiadl| pob/aledalfamposition.
characterization, and it is preferred that the
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nunber of variants does not exceed 90, or even 80 or
70. I n many instances, the nunber of distinct
WO 2006@0M883 Wi | | not exceed 60 or 50, and it is PCEDERI0SH00504
that the nunber of variants 3re in the range between 5
and 40, such as between 5 and~30. \Wereas for nore
conplex targets, for exanple viruses with conplex or
In theycase o anifealiisdhe gerhalexitypefdheiantigents) tergetadpuit #iflygnee the number

of d%H&r\éhaN‘d r'hé’r%béﬂébr‘i M‘@&ch@on@%%?&nr@%pd&&%ﬁfﬁ Be characterlzed utilizing
bet ween 20 to 0 dis

the \PEF@OSI #Pgnrﬁgt«é?a \MVFP 0[5‘6%@@\ %erlll %rmga V«Frdrcomp ex targe S, rPor example a
smaltargat pretéiz,ed payclorfad prokan yoropogitiaxthbiacageirses hitgeen Ble 100

dlstﬁ"n@ty é#éﬂt PRMRELSES baRM bk 851 ShbrJTR BSHE Sind & is preferred that the
nun{) [ onal protein con‘gosn tion co rising between 50

her fbvalﬁtﬁﬁt agf iNRE EXFSY PAne %%Qr"é Aedp rﬁé@d'“ﬁ@”ﬁe@f the number of
disthbavaaiaherwii edt eaeed d0 g 50 caridneisprefsesd thdenhirober df variants are
in tﬁéql%n gp&q}egﬁ Etangf4f0 Ql?chpe[ q:ﬁe?\pé nI g‘é’l%qgé CWhérQ?s t%ﬁ%rg complex
conprising t f eren ogous” pr ot erns
targgts fasrexamPleatinuagn With egmelas of @tf%icﬁmpﬁh'@ﬁaf acamtbkﬁayor

enca?ﬁSas@Fﬁb)é@‘l/é?@la}lr@%hbtkiﬁélé/ acwwctwamamsaﬁhws.ti@n @h& copFiSes
betw% @)p rEOpé:Fﬁttfncii Eéf ? erﬁ \lél e elsléxﬂlshegﬁ%f ﬁrﬁa ﬁtergPtlon For very

cortphex tangetsn &hegothy @eggarg@mprlsggz@ny Higfepdmt mcg@lesam dolyggual protein

con4po£\t|8{‘€on%ﬁé%' B@RLerPE0 I, BEE St VENER Th b drD a5 FERY & be
nmprising the different honol ogous proteins having

Cha'&ﬁc?er'é‘?de?ﬁw‘iﬂéﬂq Qhe PFEgRIA%etiena " pol ycl onal TcR
EXAMPLES | n the foll ow ng exanpl es various anti-RhD
In aneeotbdinent otplrblle)pmés(en’alnvmttdnktbelyar@aiatcomﬁ!'iﬁhg hajifferent homologous

prot‘éﬁ’\@m‘aéh dﬁ%?erEQ/gn%Iéﬁgg <§Hcs 195 EISHJI abﬁl?dd:?e‘flh@laolyclonal antibody

ant ers or e cel roduci n
can bR eompesed i Pne BAB"OH%(?@ eﬁ@éﬁ”ﬁfé’éd IS0y PR S1§HR ﬁ&?’&e fAyean 'SOtYPeS
IgG$;} IgGe} 16G3| Igdm 1641, @t 2642, @R thd @Ufied BoYhed MG 1PIFERNIgG2D, 19G3,
ar‘Cilln%entl on. The individual anti-RhD-specific antibodies
Ad the cell |ines produci ng them correspond to those

described in the present assignee's Dani sh patent
In 039'gmb@@me@hoMeWnbmygglm|th@gampjpy:omgrusngg)mg different homologous
protBins @hlikg diretsHtVianasI@FéddnsidIagelyebsiiray, | i brary of

heavy chain variabl e regi ons and kappa/l anbda |i ght

chai ns was generated from rhesus Dnegative donors
EXAMPHES zed with RhD-positive erythrocytes. The library

was panned for anti- RhD-specific antibody producing

In tﬁé qug\ﬁmg ¥as thIQL @am\@fmm lle'cémBlnS:rh‘tadoﬂl%loﬁaglnﬁmti@%;}r @antl RhD rpAb)

from an eCI es were transferred
compaFtHRS %?H“Pé'iiﬂ % @ﬁf%fﬁ“R/'QE'e’kS’Ha' antiyind ARfiedY IWR?&:? lihg cell lines
prodeing the amsRaDtreab havt bdeduskd yo illadteat€H@ dtryatdral abaldcterization

platt%ﬁquﬁﬁé}%ﬁ%énqgm %)The ifi \ﬂduc‘ail taﬁﬁ-%ﬁﬁ' leeglflgrgmlg)ﬁkeg%ll’\gghe cell

reco |nat|on
lmea@rqﬂ/eq:'mg Henpeasraspend . thase) d%@daﬁén%é@e present REsigses| [é?tné;h patent
apphdaﬁbrﬁ P& PBbN81 {3 e Sulyeb) 2603, Bh@flyvardoa#airatdr%gbmeca‘splay library

V|
of he%lVé/rﬁhakr\y\yaHa éF%sorE %%j lfagfa/é%e%% IlghF g?)a' rﬁs \ﬁas(:"gﬁ?’qggged1 From rhesus D-
negativebdangrsg ownTusdézed vdtht RND-hesitBE@rvibradgessi Fhe leanyrweasaranned for anti-

Rh@%%kﬁ@gﬁtlb%dggbﬁ'@d'd&wg'c‘mﬁ@g \f‘%@k@l@theﬁ éﬂoCI%thk @hains ?ene pairs from
DK2005/ 000501 titl ed "ANTI - RHESUS

ot SO GRS BV R RD T MOTSE LR Y EREIATTURES ST e mammlian
vectord welearand@ctidliydiA20@Bly iftheHDer|p-Iol'call bfe (Taitregen, A tin beaite-
speg%cskbm%lr“ﬁmg%é Flgmﬂgco%%ét}gn%em Nht'lgic%r %S(‘ﬁﬂé ) as well as

Ication
protein (a a.) sequences for the complete light chains (LC) as well as the variable region of

the heavy chains (VH) are identified by the sequence identity numbers (seq id) shown in



are not identical. The constant region of the heavy

chai ns corresponds to human |1 gd . EXAMPLE 1 The present
wez@apdms3 | | ustrates the generation of a pol ycP@NMRK2005/000504

manuf acturing cell line, and %har acterization of the

bat ch-to- batch variation on the protein level using a

chr omat ographi ¢ techni que in one dinension and at the
tablg@n&hdse nugpers agsiespprRitR thaRER JR iINDs iFgheapresant gesignegis Igternational

patéﬁ@@b‘;ﬁl@gttnél{ PEGDREDAS/b00BR 1 frRled ARkTT-FeEsUESD RECOMBIMHNTAGLYCLONAL

tibod T I
N R
Tablar®t mbgiche distomushepireinfthe SENLID NI dfltleé pregeni@melication, since these
are &ﬁh@éﬁzalli’ﬁgcclmst <§1 érf]tﬂg(ﬂga A’é%m]r‘é%%ggs to human IgG1.
D161. 119E09 D163. 119A02, D190. 119

RhD191. 119E08, RhD192. 11906, RhD197.1
Tab'Rr?dzﬁsz 1%%%%)' aWé P@D@@F é%f% %%C%'rféo'vﬁf k‘é%dz 9% Bﬂgmnﬁﬂxamp'es

: “t“lql :-JUUi U‘Iz '
Rh@?ﬁﬁ(é\r fIR Q1§9 *1@599 wer 37m xpri equal rJ,fl|9| nunieP>
RhD Y eby @Gﬁé@oalll9ﬁg7a 88 ycl onal 9€HO Fl p-139 (019)| 26| |
Rhbigle. Thehpiaiedioeed | cBdture wass centrijfisged and 207
rRhbig¥zen dawbiédi@Giguot sgoof 10 x9d 06 cel|l 5t ube. |Dow
RnDIRES ($9AR145MRRe, anfisp94Y F o) Wwerlejgshaved |34
R FEg T T e BT EE LY LT LT BKS T IOGg T STEKET
RNQISO reb AR IIFES o uhdh nat ant| e har veiPod. and 2L
RhP19Y er eq) RAP1Hr14960%ur | f# cat i on| 830 t he ant36- RhD r#AR
RhDI@nal DRVBLSA.139GTRe CHBnal di bEdisity wakb7assayed@iBot h
Rhaiod he prebedarideervel agowel | asi@d the nRNA | evel217The
RhEUPET Nat aRb1SAIYAes US€dot 0 anal yge the |ardi body | 218
RhGBEPOSI |R9|glggaj>%7p§d<en gl Ter 9 \Wggks of [cigstivati|olg
n I 2 RS S dag g TP B USeT L by Ay 2 fele TR
Rthnlr Lvat |R39201A1ﬁ4ﬁp1%d\/ 54\rmn:| t pr The a]rﬁsl -RhD 2.3%“»3
Rh@2q# esse®hPP@ii 8687 pol yel onal CHS FI p- 1n'§7019) qe2B
RhD2GBe 1S ammgﬂmmz;t y3§6 anti bodyi2 Anti -|[R¥B r pAb |\#a4
rRhD204 T i ed rhooom. bisinbz al | guot s (3P4 and 394Q) usi ngoa
RhESSAM 1B { 2R84 W o Protei ny & The I 1361 vi duglzog
Rhsg‘{/d bodi ‘?{?\Dﬂlf | FI-358 _ed AA_'at T mph[{ TZed [PfRrein AL pH
S

RADZAT o ol LRAD 24 LB bt Bkt Dbt bL2Go . o ] ashed 232
RNEP4 ed | RARP44ESSBH0 unhbAr | ow piPAal ue [(WH 2_7) | 2Pfe
RhP24ict i onRhba#Ht 4Py ah8i bodi esi24let er ni ¥®d by | 236

Rhebs0or banecappeasignedrent 31at 280 02 wer € 1830l ed arx@9
rRhE3@ YZzed rapgonsdoabs MV sodi um acetmt e pH miThe antiq7RhD
RhDBP COMRABSEd. BiE0oHDT fgged Tromad I quot) 7348 and 5949
Rhbhee065) Rﬂbb&ézﬁE Eekypf—cult Y | O WeT g3~ anai yzzesa'

1ol - B-a—pd L0 o natr-ao

RS0, 0 Ct BE SXSaange g hromat ogaphy- g Proterm 4
RhD317 RhD317.144A02 | 86 142 198 254
RhD319 RhD319.187A11 | 87 143 199 255
RhD321 RhD321.187G08 | 88 144 200 256

RhD324 RhD324.231F07 90 146 202 258
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purified anti-RhD rpAb was applied onto a Pol yCat A

colum (4.6 x 100 mm) in 25 nM sodi um acetate, 150 mM
waeasmmsshl ori de, pH 5.0 at a flow rate of 60 PET/DK2005/000504

operated at roomtenperature, The anti body conmponents

wer e subsequently el uted usi a linear gradient from

150 - 350 mM sodi um chloride in 25 nM sodi um acet at e,
EXARPLES1 0 at a flowrate of 60 mM h 1. The anti body

conmponents were detected spectrophotonetrically at 280

The B@se&@a%f&"@t%é%@%h&atléﬂ of*’@§ol§¢l@'§a¢ﬂ'{éﬁﬂﬁahwrmg cell line, and

[ nt egrat ed h Z Iﬁ’o atographic
chargPPRICR ! 115 %ﬁs%lhfq P%ff'é"%ﬁﬂ“PBcS’B;} %BH%%JH WF%USM%%F Byf-oarap
techhige trodrad dimieesiontind hethparksatiolas:! sieing RELALAERIYES. The

chromatograns fromthe two aliquots showed an
EstabfddnE B 2 H‘%ﬂbfa@#ﬁﬁia DM EAORr 2AE-RWBds PRec8MBInbA! polyclonal antibody

concentrations o e conponents in each peak. From
proqugée results it can be concluded that aliquots of the

same polyclonal cell |ine grown under identical
Ten @éNHesicatts exprkdsirar ndistdrect aetbmbRiab: apABhedus P antibody fram a specific

site gh gﬁ&:‘ %%h%&gﬁ@ﬁf‘?i?@ﬂh%ﬁﬁ‘é h%ﬂﬁé Hﬁlﬁ?@;’ $198DBERND161.119E09,

nti - wer e aSSI

ed
RRDH63.84RAs RHBTED. pEIROPc BNR2YO 15! kA8 (Pémﬁ?ar%li’@a% FhDrgg 1g7A08 and
RhD3D4.17800B) s gaaarad amcsmb@aed coEtitte emmiteagh BB tolat\aioneld

man&gqﬁa,irﬁwgg:\é ual h%ﬁé& &EﬁZOLﬂr omazag%dg Q:%%Es lNﬂg.%Eé %l remaining

ramwas no
wereﬁaxmarré@emr t he RhD 158 Ab, thus th| s clone vvas not
assigned to any of the peaks. However, it is

Aftef Q{ésdeq Quegel 'ek;ﬂ%éfsnﬁd"@k ||ﬁtﬁ‘a5udpaﬁ@4R$1E$dsL&nﬁb5m£§l\58re fulhi &dapted to
al so sent ed in so

Se“g‘gg{lﬁ%%%é% Rty B’gsé\?g?tf 2Ty ST T Eg%?%el%ﬂ%er, thereby
genaﬁtm@a@ylyplomjlﬂﬂo Fipdm(81Drell RhOTHE l’B‘h@fW@”&F“ﬁPWW@‘&uged and

froz@f dBFh %L ik Y olxdt Reshia¥e profile. The RhD190 Ab
should ave een VISIb|e at aretention tinme of 15.3

ectabl e

Twoypis (AR ECHRES P ES4S Py DGR E Diemipe G g dIany for 11
weeREMUIT0D rbiedhanert fleekd tanitdiniof 10@ e Excadl30? peruhrefree medium with
heo gggn‘ol nant pol ycl onal manufacturing cell line. The

I"¢sS" of cl one RhD190 corresponds to a 10% reduct| on of

di versit ch is considered acceptabl e respec
Thetsep‘?m‘?ﬁéf‘éw%/hiff’e%tﬁ%a?‘i' filkgred T RPETHFARN © Fﬁfc%lt‘t ﬁg'g‘% FpAD.

Tabl e 3MRNA conposition: The clonal diversity within
CloAdneiveaditycl onal CHO Flp-In (019) cell line after 11

weeks of cultivation was estinmated by RT- PCR-RFLP

The%%yﬁveﬁ‘glt&é? gés\é oFRdth g@ H‘%Hﬁ'gt%ﬁ Pldvel Ca@ rv\feﬂ SRAREHNGRKR level. The

re SU eCte freeze- roce S@% K
supeimatanhEYBPIF yisei xanbe Chrsioasy fenwsattoa 3§ T5GRTT ISR weeks of
cultNatiory) vlRezaD the ciTsa(gRe kédd to GhalganthewnRIA psrprsition was taken at the

anpl ifyj the | i hai n. The prinmer sequences were:
har\‘-%?ﬁfé‘?%i PRSI fcglgb#e%CTTCCGCATCGCTGTCT (SEQ I D NO 1)

Rever se p_rl mer: 5' - AGGAAAGGACAGTGGGAGTIGECAC (SEQ I D
AntiRorpJormasitR: PCR pr oducts were digested with H nfl and

TheaerhﬁLMﬂfﬁbAIB)éxﬁga@!i&Sﬁor@ ehe £3IRATa0PAOFFSTIS (010) Selpliriezis Ay IgG1

|sot(@e ﬂwt%g%c I%Je{glgag%%?um pulef;ltgch] gret htlho% %P@L{%ESO {;99% aﬁ& %bm)rlgmg a
coldmraigmeotized btidi Rretirbd. Fierindividia @stibastiesdnteraptedryitippmnobilized
Protein A at pH 7.4, whereas contaminating proteins were washed from the column. The

bound antibodies were subsequently eluted from the column at low pH value (pH 2.7). The
fractions containing antibodies, determined by absorbance measurements at 280 nm, were

pooled and dialyzed against 5 mM sodium acetate pH 5.
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anplified light chains are shown for each individual
clone in Table 4. Six unique fragnent sizes on the
w@edos/o0dssxh coul d be assigned to individual nePGEDK2E/000504
the polyclonal anti- Rhesus D antibody encodi ng genes,
are indicated in bold. Not af uni que fragments could
be identified on the gel, these are indicated in
The artaRhB rpAthEsnpdstivey ebtaindd éomaltqunbadssand 3990 FeWPerleafter 9
weellsrl?tcuftlbgtcl’cﬁ'l \man%rb%%ly%oeu% é@ﬂoh%x&%@%ﬁmodrﬁpﬂw &he Protein A

ture, since the ra nent V
ourigd R R PAR AR P POVSERLFO PRGNt L0 BT 25 M sodium
acetatd D30 fiveddeum akloadd, @Hrﬁm bv elflywirht@tof eenidohaenated it wem

tem%e?actape %ﬁﬁ%ﬂﬁbg@a%m%%aﬁé %grets‘?.lbg&ﬁgﬁg Qlﬂ%rusﬂ%pa?m{éapgradlent

ronoun
fromf ¥58gmBP &M sqdire chlpgde ﬁu%%dﬂ%ﬂ SORWIM %‘iet"ﬁﬁn%i'; Ooaft a flow rate of 60 ml
h't, Bl rilibody EHrﬁ;BBr@ﬁtsl’Wér@@Iéﬂe@&d&bdctfdbﬁbtbﬁ(ﬂtr@caav at b&ssm. The

chro%goggirﬂéﬁﬁ OH/‘&'PSOT:‘IU se%ue y ﬁut%égtedsang %I’? §re§9gf %%493ivi8&al peaks A-]
wereenged ds siiantitpiet angibedy wmmeergta('ratm Bh thg ﬁot@h@fea A Biggieplys was set

to 168 o Rfie *Eﬁ%%té{&ﬁi%s AR +eRb %h@]o‘fs hlﬂﬁ\%laﬁﬁhentﬂf@ll ;ﬁeak dlstrlbutlon,
I ndi cat es hat™ al |gé)ﬁ{s of th

e ol ycl
o5 Wl 8 SGHBLACGREIEFU R = aPC BT 11 G0 ARHF1 B gRtgdesults It can
be camdludeRtExtraiAbotaiot thessagieridlyatonel aeii dihe dravar widey idBntieah cynditions
will J‘%Fu?bee%,trlkﬁlﬁﬁﬁkbe\ﬁﬁha gﬁ‘rﬁl‘é?géfrr&gt@n BPRA%]dRRadntiBHEY mBRBers.
y were mxed in order to generate an antl-Rh

pAb manufacturing cell line, which after 9 weeks of
The mgipvthL@émempegst of|the At ﬁpalr%qugx@%sapn? £ one qr; nacpre partlcular peaks
(suntthii@dediih Yabl&BY.eThisldssiyeelent iofbasad ¢ stabinetogreRiNfolitaiosd &irindividual

antlboldfle}tse‘[ﬂne rf%zteﬁ lu?'nﬂgl’c' |dg’|&"& pCOlHSIItIHIEél 'KW IQ&WIH%%MMB@% hﬂe\gasam

¢l ones are ere resented in
obtamg f@atrhwg Pﬁ@léﬁﬁbomuﬁﬁh'éﬁ?”%wes agt aSﬂQ@eq' mnvt ¥ dpe pegis. However,

it is @J)Hsﬂ:lé%cﬁllk‘éfy thaepal D’@ér@ﬂ@‘te RHi6x 59, phib Bntﬁlﬂbﬂ?)m&eélbo bd repsesented
simila

in sw%gr [eto)t,her qeplﬁﬁéftjre;tf)gygte(r%etne eSIReCFt ctugalr gher aérgmoflg product from

clonb@hDbeasmed deigmeegrediof h@eemen@m i h@%IEMWPLEezRWO Ab should

hav@Bf&e\PglbI@)é@gmeﬁnhH HSELALES rhiReHERNAFRCHE Rk Aat diéi@cté’rfle ,3ndicating
onal culture with

that":hlé c&ngﬁ\gqs Iqﬁt@élageFrf\?,tlv&}y Qrﬁguq:a pt?a?‘l@u%gg bgv ggi detectlon in

the kdeemgRBet ﬂ)cﬁydlc&haehaum‘attgrlﬂ:tdﬂ Imealtyesioss affaboret R0 corresponds to

a 10:% ?Téea%lc{]orl gﬁ’cﬁﬁ*éﬁ} \ng |S9J3F199@'E9g[: Mt \fvﬁlﬁ: ALY iR eRRS of the

ysis to estl te clone diversity

final@aﬂtip@?[%/m/’@rﬁﬁmn%'ﬂp“ cuI tures The distribution of the
i ndi vidual clones in a polyclonal cell culture
Tabl@XPr essi ng ei ght di fferent anti - Rhesus D antl bod| es

GTI"F?J‘% Is‘rh@é'o%r@ieﬂt ) peak B’

SRRy T abeT

1TI uore

& PTOPPRTT O 0f o 5e TEBRAD &1 N TTagmed Seai@Bseddre @t leaSbhree

‘he anpl i cohs Wi |1 cprémisd the | ablelitfersheatabel ed
sfragments can subsequetitilop be separated by capillary

elesbrophor ésizs and detireetied by flluorescence. The

Dol 1.2 0.8 (RhD158) Not actually assigned to this peak, but
it is likely to be. RhD158 may also be
b e represented in other peaks.
‘E, - '110.9 14.4 RhD204
"F. 24.3 23.0 RhD197 This clone split into several peaks, due’
G . - 113.6 12.5 RhD197 to heterogeneity.
H. ' 3.3 4.0 RhD197
‘I 14,0 13.7 RhD161
3] 10.5 10.5 RhD163
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anal ysis can be performed both on the light chain and

the variable region of the heavy chain encodi ng
weewaeonses, depending on the priners applied. Bri/pkkgos/000504

a cell suspension correspondipg to 200 cells was

washed one tine in PBS and ségjected to a freeze-thaw

procedure generating |ysates used as tenplate in a

‘P'e?"RT‘QWWVpi ‘Queatity il Abinagie’ One: SiegmABIPCR K
"‘Clﬁ 1) a j3869tab|_<pWIne”s TPCRWH
QU r;ga%L . L gyed Y. o f ol owi Wt

P dl tions: | R ] i pt ion RH‘“S‘V?‘b '8y n@?‘&ﬁt@@téjd

Denature 95 OC for 15 nln Start cycle loop (35 cycles)

Denature 95 OC for 30 sec Anneal 60 OC for 30 sec
mRNA oorgpedséion2 OC for 5 m nEnd cycle | oop Elongate 72 0C

The cf?)rnaI]ﬂ'f_?v%%;1 \ﬁftl’ﬁh%ﬁe ﬁolg&ﬁa@tﬁﬁﬂ{lp EP(Ol@'}‘%&IVﬁ*\esafgr 1t1h/ﬁeeks of

culth KBRSt REFCRTTILP e 's &Y sl SsRendions Corresponding to
200@etawb@xyibjcoticd 36 @i freeg&~AMw bmbaim;dammebélslsgnes mere used as template

in agﬁq@@%@gg@w@é@\q@w §i\ %rl_érﬁ@ jing the light chain. The

PrinmarisAgtences WEAM- AGGAAAGGACAGTGGGAGTGGCAC (SEQ I D NO 2)
ForWdte ptiherd s'ofcTchecddc AR cpsodredequasndilgested with 1 U

of Nnhel f Pstl ' fronmNew
ReVeIss |‘°5{F?6*'E§fTL &%@Wﬁ%ﬁ‘%&@&%@%@‘g%&g@ fPﬁ I%Abel ed
fragments were detected by fluorescence capillary
ThedlTeRGR ppHotewiers daesierd WS 37rEDar(dAgelized bBRaPse eehsjeckipphoresis,

visughiA e rekFittBnl [ﬂﬁauctt Wit et HARBNHIBBRIS st%nggh@ gxpect ed

fragnents for eac of the anti-RhD antibo produci ng

cel Tahl AM | ab
Thefele “?geegfr E ﬁ?éhﬁgmﬁfﬁ% qebaam%%\f clI:Lg] Stl?lq ﬁEh@%T—PCR
amplified gt chains hm/\whown it gpeh énddviduad clahé ineTagphet 4.2Fix unRhe lagment

smepoﬁrﬂltuéf QQthlglﬁ QQ.H& b@gs§<{;%Q§ |W&J3bﬁ\%ﬂ1b@§§éﬂﬂ§goﬁlgonal antl-
speci nder there wa

e assunp tlon Wwas
Rheﬁ@%%wf@dmnﬁ%n%%ét e Rt 1 nhgld ﬁ'@t pésruwejé@ fragents Could be
iderfti@b@bh Vi&a e athesy @@ inditdted Dritatis. PO hbeetdredseaa! ret ineeessarily

pre&ﬁ%%gt JTM tJrg‘g?tﬁéflyFlﬁeg{%E% ﬁ?&l'aonav#ePQ.ﬁ? %Heg‘patgments may

ene represen

elth%votdwae 9@%5@9@@&@5%@@%%@ ﬁtf\?af@arﬁﬁléts e §B denbifiatie pr

aIteFrfb%v&Q@l%tF@ﬂé M&ic@ﬁl@étldhﬂids blebm oot ik EbFpR-canBthd btedidepBppearing
carr ou

bang%al'@ésr{e%\gb%\g}oée gn%)%rrqeg&%rps?lgll‘tcferl fCaan;elnrtrErSISnceIpeg/ tpnd mgmaller

number of ethidium bromide molecules and therefore are less visible.

Table 4
RhD # . |157" [158][1159 | [/d61 . | 163 190" [ 191 /|'192 || 197 | 204 -
825 671 505 696 .| 505 502 475 671 743 521

Hinfl 138 138 320 138 166 191 268 149 138 167

fragment | 76 126 138 126 154 138 138 138 85 138

size 76 77 76 138 126 85 76 76 88
22 76 76 76

The two aliquots (3948 and 3949) of the same polyclonal cell line, showed a similar
expression pattern in the gel, although the intensity of the bands were not completely
identical. This indicates that aliquots of the same polyclonal cell line grown under identical

conditions will produce anti-RhD rpAb with a similar clonal diversity.
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VH Forward primer: 5 -FAM CGTAGCTCTTTTAAGAGGTE SEQ | D
NO 3) VH Reverse priner: 5'-HEX- ACCGATGGGCCCTTGGTGGA
WEEQehDIsBO 4) Twenty nl of the RT-PCR product We&T/DK2005/000504

digested with 1 U of Rsal and 1 U of Ndel (all from

New Engl and Bi ol abs) in NEB2°% or 2 hours. The | abel ed

fragnments were detected by fluorescence capillary
Sumelaect r ophoresi s on an ABI 3700. The anal ysi s was

performed by Statens Serum Institute, Copenhagen, DK

Ten %ql%n%%( Qg&t rdssing lakmBcloRBINEhtARIED §ﬁl@d/éﬁylvd'érérﬁ@le@ ifd order to

ere the M| a eled frag nts
geneftig PERACRIEEATGRSPUroek oD S IR AT} BT o Eal ftvaton st
mairgaiaed D05 aiylhe e;&taem)/edsmbequﬂ 1ft rvesgpive nf sultivedion mRiNAsfrom eix different

clone a&kﬁl %ﬁ@l&ﬁgl&ﬁ%km&?gﬁd Ld\ Rk War ‘El%éé é’r@tllﬁg%‘wﬁé S

onc | es were taken
repr%ﬁ¢a|‘-65¢§@§he 3l aér@ﬁP%l”?satﬂ%§OBé’Pf ormed on the variable
heavy chain, but could have been perforned on the
The FdcgtHat Nﬁc&iialmu@&; omehé polfcleres CHOE p-M (@19) calplindsashygwed similar results

with rr%?ep%tftrt% Ii]o(?'\r ék/grsg |ﬁ\ns§*a{e§§:ﬁ Hr‘éFrlo(aU%Bl Etc§n tb& laﬁtamed between

s were

dﬂ%estbﬁﬁbésthe cl onal dlverS|ty of the polyclonal cel
culture. The relative quantities over tine are shown
in Figure 5. Based on these results, it seens that

EXAMRIER96 i ncrease whereas RhD203 seens to decrease over
time. The quantities of the other clones are quite

The pteabhteexdopleniudtiateschk charattegratioa rof @ dpolyalgnall cell gulfiye with eight

%&Qlﬂin‘% e gﬁhﬁ%\%‘#m@f&f@ﬁe EdiMge W§§K§5e9§ed at the genetlc level

vati on. ert ornln RFLP on
wsing RELTRRRYE et o S PG 1481 W EHOTRIGRT e RATAE I one
dim&RR@ul d be possible to obtain a precise fingerprint of
the clonal diversity within the polyclonal cel

RFL% gl%altlwésefg %S?Fnafexégﬁg c‘??vérgltycf%l Aoﬁ/cf?atva/t&ﬁ chiedfet of in vitro

glven tine p0|nt urlng

cultlvatlon The technlque can t or.e be us
The diskitugen chEredpdiiryal cpngs n C"h%0'%?'QTW§F§E‘WHF%?’P§€%SW9£'9ht different

anti G@lebusohi bhtits ol wess dstimmeteduyi tagniaalt RALD ¢Y-REER)Cane tyisiorof RTHRER
proc{%lgfsh Irigle'lc? %L}Hgl lﬁclgﬁql %QP’ Ae? ‘iln H‘Eé ‘F'REII_FI Bro?éc@?e the forward and/or

reveammmgés)faf@ FlupresrenHy fa«be'ﬁfi #Re t'@fﬁﬁ@f% PLRPPBIRA| Of\RlE!fr Iﬁsﬁﬁt'm
fragffehts ARkt éPMER)hOEmbItohe WlIScdh&arNﬁfetIeﬁblﬂfﬁeeébélau)fragments can
SUb%ﬁP%ﬁ%@%t %(J %\g%ﬁp;j@ryse %m@g‘?%ﬁ%tagﬂ% %erc]tae]d bc\{ fluoresc?nce The
analysis aarpbé peffamaid bosl on thel light ehalthandahie; varaiphe regign of the heavy chain
enc%ﬁﬁjﬁeﬁﬁg JFe{ oégptenﬁngc‘@W@QJIM&JS%BQIhedCd | culture as used

anal ysi's descri bed above was anal yzed
usi ng cati on- excha e.chro rotein
Brieflyrd F4lleySPRSOMSPHE PQl%.%%‘ié%‘rswsyﬁsaﬁi?P 2Nt “P‘fs‘ and
subjaBtd ap plfireegde-tiwopracdduly Gatetatingl lysates( Wsed ax tqm@am a|RT PCR
[ =Ny [ HS5.0
R R T o
erature. The anti body conponents theg@bSﬁﬁrené Yo

Theéﬂ Gavas Fageh O Henptagad tRamat PGTR 14 con
sodium chloride in 25 mM sodi um acetate, pH 5.0

Reverse transcription 55 oC for 30 min
Denature 95 oC for 15 min
Start cycle loop (35 cycles)

Denature 95 oC for 30 sec
Anneal 60 oC for 30 sec

Elongate 72 °oC for 5 min
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at a flowrate of 60 mM h 1. The anti body conponents
were detected spectrophotonetrically at 280 nm and the
W@ booenerseyyr am was subsequently integrated and PEEDER@&E/000504
of individual peaks was then_used to quantitate
anti body conponents. The rel afive quantities over tine
are shown in Figure 6. Sunmary The results obtained at
Endichee gepetic | evel by the RFLP analysis and at the
Foni@ €1 1 | evel by0aliopas eyghange chromat ogr aphy are
~ Conparable. Figure 5 and 6 clearly illustrate that
Finishost of the i ndi&Td®58VeEl ones in the pol ycl onal cel |l
line as well as the individual antibodies of the
For pediystd afrtaé lighttdhbindite éolpwing eithers oave tred el the IRTFRCR amplification.
fal | N ,
e T G e BB B B R e Py apfopees vere =
follogss: protein | evel are good equival ents for assessing
the conpositional diversity of a cell line at the
VL Feemat ipeinleev el TamiTofGtATEGoEGTOD ($SBMID Nolycl onal
rotein pro i )T
oL B gL SR AR AR oA R s R S
polyclonal cell culture with twentyfive nenbers over )
Tweniynig of teeRTPER Arodyick wassqigsstest withd Lol ¥isl el Wed Pad aBd ddtyof Hinfl

(all BbmiNsy B8N&id Biolae¥)ah NeBiL Ag JThdRirs.P anal ysis and at the
protein | evel using a chronatographic technique in one

i ion. T-RFLP, apnal ysi '
ThelR) T g S A B s s gt oh 3R erszo0
(AppiedtBinsgsteris) esStarrnstSeeytn yastituie, @renBageit Phnt i - Rhesus D

anti bodi es over a 5 weeks cultivation period. The
TheRQbYEEPNAIMERS ForCdakh bff e @XBMNDEShtIbBAY PiRdPEiIRS edlt clones are shown in

Tab TR GR A REHEG RV P Y ERE At S Rnesus D

anti bodi es (generated as described in Exanple 1). The
Tabledd ycl onal cell culture was cultivated over 5 weeks

) X}

RABA, OnCe g e rl oaaTliog ™ 9955 | HAACT 08T |51 2 1324
artary LAY \T L} \'} T T OUY Vv U1

VH speci . 475pd 698 < [ 1699 68201 d03 4,513 |

restricti @aof rdghern i $ 188r 1il88 ouB8| i|kéki Je.

T- RFLP of 1the |tzeent [ i flf7er entzeant|izeRhesss D
Nheé/i’f?é'ééﬁ“ﬁfg sgquengces gl 1 '”6,‘2,9,9!%9? YRQy arneepr gsent,
fragnestibite | m—Seventeer t—FEAMI gbeted—f rajgrre ts.

Sone fragaents AR epresent 4-]',0 8% hriee—dilterant

genot ypes S&herleas ottfer s 1 | 1| 1Beprddent| a siiffl e
genot ype.l 1g§he |expect ed gi zes |of FAM | ahel ed |fragment s

are shown 1n Table 7 together with the relative
TheGURRALP gattesn Bfshbwe irdFiffirerseatd MAdyHtabel Rretsfis Bgneiddy moedicing

tine  Further €. 8X; of. ' iSers QRWR
corey e b S Spng B RERC LA tndhy T ptuBipo MR UirE BeltRo
templage/prieer ermpetisigneiatiag the RInPERttEa relatvgtpeak PERge!! correspond to the

relakiBd 9BBAH SFiniitn Benbbad fed e ahtildy 8ghtdhain ghnalrepresented in the
f the twenty-five clones constituting the cell

cl ones
de”%@[“*ﬁ@eTenaining fractions could potentially be
subj ected to sequencing in order to obtain nore
For analysis of the heavy chain variable region within the same polyclonal cell line the RT-

PCR amplification was carried out with VH-specific primers. The primer sequences were as

follows:

VH Forward primer: 5-FAM CGTAGCTCTTTTAAGAGGTG (SEQ ID NO 3)
VH Reverse primer: 5’-HEX-ACCGATGGGCCCTTGGTGGA SEQ ID NO 4)
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i nformati on on the remai ning clones.

chromat ographi c analysis to estimte cl onal

Cat i on- exchange

di versity

WO pooa/oprss3y/cl onal cell cul ture expressing twentBET/DK2@5/000504
different anti-Rhesus D antibodi es The anti-RhD r pAb
produced fromthe sanme pol ycP nal cel

in the T-RFLP anal ysis descri bed above,

%r%fﬁs?cgtcsa' a

e ant|

h

cul ture

as used

was anal yzed
Twenlyi M @f twt RDACR pohiangeaschigesed Wi 4 3hef. RsFhengit drdiNgeA(all from New

EnglBHé Bfo'la%g) e PamLLY. produced polyclonal antibody
was applied onto a Pol yCat A col urm (4.6 x 100 n'rr) |n

e SRR S5 a5 B S8

oelﬁ% rl%bhc?ress on an

ABIZZ0pEhadnalysis Whepafurnbd dy Staaposernsinpinte, Sobsgwgaentliy
eluted using a linear gradient from 150 350 mM sodi um

The ‘é%é&éodﬁR'FﬂD nﬁaﬁtémé §RAhUh %P?Sb’il’é 8, witdte BhOF A 1Belel @M gments are

ShoWfe PR LA L PO BREL £ 1041147 0P8 B o aiea T gucinimicy!
esteealosi@t Gggraontvas: sulesequeent |y i ntegrated and the area

of individual peaks was used to quantitate the
Tablg 6ffer ent anti body conmponents. Figure 7 shows the

i ( pro ,urjpd frnm f e S a@l _obt ai n‘pd at week
»f;ﬁRhm# e |- biols 4 Atai T 103 34 *ﬂ:‘s‘?‘aﬂﬁ“w?wlm.xnm%d from1l
to 25, 12031 9 429 € WHqWEsENEss Nad2d Nepsehriored dgr am
Rsaﬁﬁ @i N5 gan i fj_egt L;LQ@I %rm'er OT. pfgaks t[ﬁznunber of
Vlclﬂﬁ"r_ nttbgdies i tHepotychor clIlIUUy
Frag&?ﬁi‘l yzed®3 Tdble 4 Lnov t he lrel atlidfe Pi% erdt—i-n-per cent
sizeof the |totall anti|l@dy |conpanent g %ACI 5) s wel |

as the|reprgsentdtd on |of the individual antibodies in

each anti body conponent (peak).

T- RIQLIB C?%g@g{@ trﬁ? ? sHse \%E{ % a‘n%?%ﬁ qhé) 0a lliel?)?e lﬁe%'ils

rom nonocl onal

The assi gnnent of
The ipaltivhd wal lignivhdbadiiesed ovdrSevddht @gd aheds week samples were taken for

ghe% ﬁ,gbl.g HBEQ have

beeranaﬁ@rmd mnsﬁﬁﬁgtjgl@teﬁhla@rﬁséwlhéﬁweéhr omat ogr aphy under
i dentical conditions. Table 8Cation-exchange
Afte€ B& IRy @@E@@m‘hbré‘s%pcﬁftﬁé esstridiidh Viiagahtsptiel roReye pEskaess were

inteéli%geigg@dg%{eﬁ%ﬁrq atglrt]ﬁeI 80 da\f dbasﬁtg r9@Ql"led;&olycgon‘gPt’.ce‘ﬁs H|t{|1renﬂ1e relative

RS VAR VA

quast@i?amaeresmé@rwown inmigiugd Bual anti bodi es that appear
charge het erogeneous. Several antibodies were

Basd 64 ﬁ‘fe@é ?eshf%@ rl@%se&laﬂ EhR o8 |ﬁ‘@5&epﬁ@ﬁeasﬂik®20§\§e&ns to decrease

t
ovef TlF oI AHS AT bt BLAPRES AP CHET “PBl5 ACRR ERdson perio
andsaé\eighachNhrcommegilemgtadcaftpeaksweegsgqf cEhiD3A®. whi ch i s

present both in A and 5 (see Table 8).

Peaks

whi ch

By &%Frﬁfn? TIREL® 5nhﬁ§ﬂh [ Hgie chgl?l'a‘ﬁhdféﬁ\lly @HEH Mé’ll £08H Bbth@nRNA and DNA
o1 56 el tversipy wiapin the

polyalahlyeil SuMmréhfoaﬂkammlelnroteylpet pegtmitelin vigrotealggtor @t any given time
ponr@%%h Sulﬂi?a‘% hhg, IMtermnal sequencing or a second

ron c rorrat ogr aphy. Surrmary The present exanple
T- RFLP anal yses

to additional protein

1t ShoHE) Sechesiblscto OBITM B OitISG T gerpEl:

illustrates the conbi ned use of

The deghnisive SRE Bhaigfarechi biedtte mﬁﬁytf\ﬁéfzab&& akte

and

nghgiversity in a cell

cultdrledeVel' bk RN Bntihely prodmtioh. tihaiedhigpe samaldo 6€ applied to monitor

v B 030 SRR, T LEPRIEL MLy

?Mg\ﬁul fp&reh ngwﬂffrom the same

polyclonal working cell bank (pWCB) or in ceIIs harvested after two or more manufacturmg

runs.
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identification of 12 individual clones of the 25

cl ones expressed in the polyclonal cell line and in
W b@opormsent exanple it is illustrated that thBGEDK2005/000504

cl ones coul d be detected during 4 weekscultivation

with the T-RFLP anal ysis. ?gntially, nore cl ones

could be identified by sequence anal ysis of fragnents
Catioreprabsege chrgmatageaphiveanaivsis te eghreate Thegakiiigarsibbind rydtnal cell
cun@ﬁt'bOdy conmponents was anal yzed using cation-exchange

ronatography and in the present exanple it is seen
the distri

The BB & PUBRG PEEUBTLT TN 670 PO TR B S RoTORart die
analiyslenédcfibehsbovn vals aaklyzedabing citiah- eamanbedhr@mat@raphy The protein A
purlﬁiéof Jek&‘Hﬂ) Pallfjcﬁ)epr%guctea%o|y@@ﬁ5l%¥lbm&eaﬂbﬁé@5%mam column (4.6

expressed anti denonstr at ed £ 60
< 1G0T 5 BRLROER SRIRE, AR R Yo pE ot § Mo rate o
ml H"&We%@mbﬂ g faen pBRIBLE0 TR antivody c@hmmdtstmehugéuasently eluted

usmgéa '(5\?%2 radlg tjr%rgmsbn%gqqrﬁ%lcs&bjﬁb\/aﬁ riRfd n‘?%ét Tt S u?w acetate, pH 5.0

e hi ues o
at adlopupteld Gloeplrles e'rﬁte@ﬁ@chlve:ompwerﬁeweeg%etefé%Saqr}Uophotometﬂca“v at

280 %Hpé}ﬁﬁthe E:HFanﬂﬁB FrEwad %lﬁb};&h.?n@@h@ﬁﬂéﬂ RAdthe b ©hindividual peaks
ely i ifie
wasdfeh Gedhie ﬂawﬁﬁatéfﬁﬂ&ﬁ%? i sTiseg 2 Al Bieg Bl g or

shod®inlFigoramd slightly | ower |levels of 5.5- 10% obt ai ned
at antibody |level. Overall, the two techni ques

sur@ggt her denmonstrate a rel ati vel y stable production at
the MRNA and anti body | evel during cultivation;

Thetr%'iyﬁzﬁ ph@g@gzag Srtledged‘]egg?%rslelgy% ’R%f_lr ?E%\\{Asﬁ ol c|I dal']:eche ﬁﬁotem level by
catiappathende ¢rosma@braphaRse camuarane.dliguse ﬁ@nd|6mﬁ@glyauusw§@<t§1at most
of tlﬁlﬂglvﬁlugltéloﬁég 'lrpfhe%wcroﬂ@tdeﬂgin& he w@@§§tﬂeﬁn&bﬁ@bl%@b@dles of the

l'evel
polyciasel e e eI P A8l CBOPHTS B RS s weeks of
cultﬂ@ﬁ‘drﬂﬂ’h@s&}bﬁb!\{/ﬁés ANhé pématicak svelliak Ak prondin tdvebaralgoed equivalents for
rod ctlon of | ycl I

e Ph i PR ReBE TR S o B BRE ot BIRCR 7] P8 of e rgcombinant
polyclonplasptieinopratiuced dtops the sfl lige-pol ycl onal anti - RhD

anti body with ten individual nenbers derived froma

pol ycl onal cell culture. The diversity of the
EXANGH- é él onal antibody sanpl e was assessed using

t wo- di nensi onal 1iquid chromatography which separated
Thetpneseandidoquke #isstnatse theoradicterigatéancefs patyddnel gelifgiture with twenty-

|ve(}ﬂé}ﬁl%$s gt (}I?'Xéj PR Qm'apdh&éf*sm“&' the c&:lalré Qs @XLRNOR thé genetic level
I rs I mensi on and reverse
usingel-BH Eiﬂah‘éﬁﬁneﬁt the Rkt |e\\/%||%§mg@ %Berp%qogz?g};lpéml"moﬁﬁlﬂ'\ one

dimamdiorhody sanple with ten individual nenbers was
derived froma pol ycI onal cell culture. The anti-RhD

T-RF'B'P% ﬁ@l@ Jz Ellgé]_ §d B Ie aggbrfttgg héé{%eﬂ'hg/ﬁtg%m:s Hé’hfég ﬁl%npg SbKLBnal cell

oteln
cultpreogserasnioe SveEY gl ff?é%(?fé?’”t’&’i@ﬁF‘ésn‘a)a”t’WéesquF’éf > weeks cultivation
per@bmensi on was executed by applying the purified

pol ycl onal anti body onto a ProPac WCEI O col umm (4 X

Thecpm?yg[gg%l ceﬂ ﬁlltstge(exgl%ﬂwleH aw%et;r@%e%t e%aﬁ-ng%gMQ Qgr'anged of a md|xture of

oper at
cellgiltyre® nxnremta\teuweﬁqulﬁﬁrea ghRbesug Psansihpdi %&rﬁqeﬁﬁréi;ﬁd as
des@‘ltﬁeﬂy§§%mple@ 'I‘MCIIMEEGQIEUIU@W@)S cuitivetearved®dligeks and once a
ng] ents su}bgfﬁ%u eI uted using a linear
We%rsé P twefr? gﬁ 58 in 25 nM sodi um

acetate, pH 5.0 at a flow



rate of 60 ml h 1. The anti body conponents were
detected spectrophotonetrically at 280 nm and

WO ea@ed88% corresponding to particul ar

coll ected and further concentrated prior to analysis

by RP-HPLC. The fractions indf®

ated in Fig. 8 were

further separated in a second di nension using RPHPLC

The Rl CRaCNE ritidneen siithrthevds-gperifio primdrsaleserit®d imExarpipe & and

restrci'éé%h %[Qg &@h%@lgﬁ yvggég rridd!

conflgured as reco

T-RAbB 0h Kol ardiTe

IR0 1wl bax Por oshel |
n'rr) and the HPLC system was

he

I nstructi ons

"ag ?r&h?‘heFEE n%1°8‘ﬂji‘%§eq”€5&5es "

300SB- C8

2

0]

tf%'

peaks WBCEDK2005/000504

%enotypes

are FresaMNeBils incalvbeete differapiF AN dabetd fragneoth Sage fragments wm

reorilof IR Ap s B fep

The xpeckascsizes of BAM fapeled| TasaantRrahewt MoFabisFesttey,

Pl AR OIS, e
with the relative

quarCthS%f A &enbAREGDe b eragpknRTOVABSMO pRIrdIee bratex@@pl@. of a T-
y conponent sanples resulted in

R e ST |

di bod

\}ﬁtif?] one or two narrow peaks.

The

RP- HPLC profl | e of an anti body conponent B5 is shown

Tabler7 Fig. 9. SumTary Si nce cati on- exchange
I6g peak Sev ntl body conponents wer ¢
ted Tesufting in a t her | ex 50f||€.
iy . 5] . . . 4.6
P Fig 8 As ||||15{; ated |i'n” Exanpl'e 2 anéaa; it
'Rhi $&Bbl e to identify the individual lconponents in
T Dy a conparatl yg ganalygs wt nocl [
f“ﬁiéc saal—;q-%z?wdc 8: et cé?s 61 ?.??uuo. %*.nz:?:i s 2.0
L :hodever, not |perfor Tg% in trbes presgpt, expenipent |-
R {tjge purpose s to OVIdE a flngerprlnt or
TR - es—anpny—eac ot trer W thout [1Tayvi g
"Rhg 08ntihad3in t 3y pAh LS. 0.4
nyexchanges f ol | pywed by |RE HPLC 0.0
T TWo (T TJENSI Bisé and| detarl ¢
‘ ed protein’paps ‘} rot-eq t-wa-t:-e—&“g ; _g)"lscgcr'-’ 22
‘RHdS8B as28! | ustrated7in Fi ¢0.310 dan0be cphdtructigPdfor | 7.8
e ‘t3|5§n of bat chzto-batch corlsi stency, w thqut the
—néeld to—analyze—nphoctonab.cant i hadées tp3sharacte?i ze | 8.9
Rhd3@5i:n@50i dual nenb®rs of the cdnplex rbAb. EXAMPLE 5
””khﬁi@?m %%gnt exarrpl Egill usgrlat es tlhg char@@t eri zatg on 1.3
o1 et eun ybl orrat—ant—RDrantTbo Yy Wt e gt 3.7
RHA292yi| 38| nenbers| #rived&romlsfol yel ial cqi32 :
‘le‘;bure%gThe di versity of sthhe pdlygl onal 1anti bqdyswas | 0.0
Sed - usT g bu NFUerm nal| Segquenc nal y
ROAZDZNT Aoy nal soqdicos | 387 ho i Rt vi i Trontierd | 111
Rmﬁssentzlzisn t he pol yt3onall anti-RhD anti pody sarpl e
re anal yzef,in the,present; gxanphesare [siopwn 17.2
'Lm: m“ V}ﬁ T'—*h' e—9 He L"n‘é a lilght chaln sequegnces
Rl'al‘leﬁshcﬁﬁaﬁ initalitl¥ablé 9 RhD % N-terfinal sequences
“RUIasTT Mot erminal peguendess for [LGy 8.3 11.0  |16.8
th321‘§;“ 432 15 6.8 9.4 8.3 7.5 4.9
‘;th2411“ 435 16 4.8 13.7 12.5 7.2 4.0
‘Rhd189 | 438 17
|Rhd301" | 438 17 9.4 12.3 14.8 16.8 18.7
'Rhd317 | 438 17
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, 191 , QVQLVESG EIVLTQS | M| (SEQ ID NO 5) (SEQ ID
NO 7) 306 QVQLVESG (SEQ ID NO 5) EIVLTQS (SEQ I D NO 7)
WQ@O60785VOLVESG (SEQ I D NO 5) EIVLTQS ( SEQ | BrIMOKZ)05/000504

196 il | QVQLVESG (SEQ ID NO 5) DIQMIQS (SEQ I D NO 8)
/1244 ' | QVQLVESG (SEQ I D N&'5) DIQUTQS (SEQ I D NO 8)
324 ' , , ' EVQLVESG (SEQ ID NO 6) EIVLTQS (SEQ ID NO
7) 319 i, ' QVQLVESG (SEQ ID NO 5) QIWIQE (SEQ I D NO
9) 203 ] ' ', EVQLVESG (SEQ I D NO 6) QSALT%(SE_ D
It WRIDPASIDIeTiPesepp Gt TASTHIGHAT fradinelfe fo FthextppiAdhayglwed information to

be cﬂiﬁ?hé@@ﬂ toAve ﬁldblﬁdd&gcl% JPACEWeNUPAGCIdncb 2Ustitiivgy the cell line.

po ept S mer otra

h IFEW%E'(L:“% fr ﬁ eqol} [ ﬁllyﬁagtsgl?]ﬁe 5?00'%%&&%@(:.“9&@ &‘)Eeré']o obtain more

infoao@fmnohm@\etrmtalhmngn@ﬁact urer's instructions. One band

of approx. 53 kDa corresponding to the heavy chain
Catfoh¥ekcange g%n‘kb@ét L:QI'SKplﬁcf aléw)@;fiso% espatd kﬂor&@d)&@&/ty ri]n a polyclonal cell

orrespondi.n Q ght

C“”U’f’?a‘?XREé%s’P%% fﬂygla(jqper WZra@t' b@gﬁﬁ @W@&gﬁse on the

Coonassi e bl ue stai ned PVDF nenbrane. These bands were
Thecanti-RIWR rpahdredyispe foedthe same el afpnzlicek e¢jtusn & usatkinyae §;RFLP
ana%@'s @gs@ﬂeé\gbo@ A&k %ﬁalpiéat n;§ c%ﬁ&#'-@ﬁ@ﬁhgé @Iﬂﬁ‘nlaﬁ@raphy The protein

G Pl R rdi & P R o

A pw@‘@ar?%or@féarg‘mmﬁcs‘iaav
(4.6Not 0@l ethe) imi23edM Bodiuseapetne, elS0froM sbéiemHiBGioraleephl Géhati acfidw rate of

60 I%rﬁ’e Qg)ergt%ﬁ at h@(}rﬁ ltélﬁﬂieréﬁc:r‘]l?é %@’an%%ﬁmpbh&tgﬁf@@sdbg@quently eluted

conserved si X _and seven and
usingrrelineaBRdientEory B0coAsLFkepdiuat chigidednic?SdRY sofiupeacsie: PH 5.0
at asﬁdév faBe6r 8@l B Mhe a-Fh!Bodye&drhﬁonéthﬁsa\lerﬁ@detfettemsbélﬁrophotometrlcaIIy at

280 5&%@@ %m%ttogléagln as gubsgq@%f: Z?%&gﬁ% eatnlsa’échgglheg)éo?g%\ﬁ&al peaks
wasf ursetth n@armqtpahehdjffbmd ambodzsomaweintﬁzlf@afeea shgygs the chromatogram
proficed %Frﬁth@fsaﬁ‘ﬁité HRShES aWiddk 4, rt‘.ﬁ\?e BhtiREY cHRBINGRLARE Being

e L oo v s
nunstes 0e pezeks Bs QMTQBN b SEQINAN NG s.)tunporesaspmmmmnabarmmwlyzed
Tab?enéjsﬁo%the\@%kgvé @(ﬁ’:ta{tQ§ mﬁr‘teﬁt@ﬁ R ﬂ)‘t‘ﬁ a'nE M\ﬁ% co%Wﬁé’rﬁE (AC1 to 25), as

possibl'e to asses i vid
welhgsnihe repragangation < &g indiyidy ﬁ'ea“fS'BP?%gf @r?a"lch gﬁi{:l:?o&;j@mponent (peak).
TheSRBBh R entSEFquIGid @ntibelidsCo bisn thtaafrated Ghlobatognebriapexits was based

on 555 By EUIARL AN, 05 D e o
usirm@slem@écf@mQRhMU@twmmdwemgnW@t endé@ngno S and A

in cycle two and three, respectively). However,
Tadéwlexchange chronatography and N-term nal sequence

anal \ICI S of t hi S F ar-nwln napt-——menecl-enal—anti-hody
T T rGA e O ) ‘Y* ‘5 IRERA R LA™ i A Sy ||u|;‘ Ullql M‘Cl}l"pljl LUUy e
i / ‘ 1“ » IS P N

iRel. Areau o':l.Rel.

AR
k! ’L,"‘u o [ERRN

IAC 1/ 293, 319 1,06 0,81

157, 293 3,63

l 3,89 3,06
\C'3 .| 157, 192 2,66 2,8 , 2,83 2,34
| 159, 189,

T 199 6,11 5,52 5,1 4,1 2,99

'AC5 /| 319 2,18 1,94 1,33 1,08 1,26

.AC.6 " .| 241, 191 6,01 6,4 6,32 5,42 4,1

AC ;| 189, 192,

Al 199, 201 3,89 4,21 3,38 2,95 2,63

"AC.8 | 160 12,1 15,77 18,71 17,59 15,56

AC9' | 203,191 2,65 3,89 3,69 3,99 4,14
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m xture. |

bl ocked N-term nus.
determ ned by the N-term nal
WO kios/0aas8s3 body is present or not
n addition,

r eSI dues present

Thus,

it can not be concl usively

sequence anal ysi s whet her
i n the anal yzBdI/DK2005/000504
it seens that the 30 kDa band
al so contains sone Kappa LC, *Cince there are E and D
|n cvcle one and an Mresidi

Je or esent

K GMaD3: Ab l(pn
alie 2K
hj"vlrg'u%ﬁflgﬂit’E nghms‘l : | NS
yamleez0xi t hee,78t t he 4@@2 the | C38Rd are m2>129
i Mo} N-terminal. This nethod is quantitative
Ngger m ni 9%3the |njh%|dual | 3,66 3,92
A f4IIUl pat 33 ry—0rog |1 Ef n::./\:\: hizonflllz 2,02
Lo . . i
Ay A0bn3d! ant | 28hD antib8dy with L8Rt | ndi yitdeal 3,64
miens derivefd2srom a pobysdl onal ¢gjie cul t uf @,23The 6,07
wdi vergkt yoof the antibody was anal yzed by isolating
¢ er peptides originating|fromthe variable
‘ 'igﬁogg@%g el ther RP-HPLC or iontexchange
‘ fr ¢ ography ,|3&>(\ for #tide sep on. < 4,01
Clndria7i on by HB@8stion bR 7lsol at efi2favy chail®é and | 7,86
‘lightisehadg)s A pol ycl onal anti - RhDjanti body sanpl e
ﬁiq_ght ind y|5glual rrew’gq_rzs was pyrgef i ed frgmot he 7,79
@?hﬁﬁgnh\, g;v:z',.yf;,:? M‘:E‘,L I r?n.”.yd“‘”ie”' Y |28
ma} 38 al_was| Aib3sol ved| 2876 M guaBid®i um 6,35
acteadr/aatil ori de, | 8,58 M EDTA1,39. 2 M T{Dg7HC , pHog14, 0,86
credycad (DTT) a@@6carbox yaebhy| at edpfseodoacet pgzaci d) . | 0,42
Y, -chains a ght—chn s S wWere ar at ed| Dy:=0€
.@n%ﬁ.uu of EQZﬁerose ?chminu.i%%,oOG f gﬁs 1,93
Y qleZm Biosc éﬁgpc CE| B4t hcar D) Pn 6 M '-‘aa_"'&J_dJ_um_ 2,87
4| 0 M sod| 2M6phosphadé8 pH 8. K193 an Et{A$2.C 1,92
Acszﬁt eJkhder shamsBi osci enogs, GE Heal t hcare, | Bjygl and) . | 0,87
The separated (=3.5nmy/mM) and LC (6.5 ng/nl) were
di gested with Endoprotei nase Asp-N (Roche, 1 054 589)
strate con rati.on '
Catlgla&xawr%ng%glgrgﬁ]ggograp %parﬁgegllré \?gé]alglgtl odqueer%%eg'Q?roh‘Pa polyclonal

antibgdyRRsefPpCdifferanges i et charde beiagah thisipdiidyplgaemBersfand in addition
sephrais3b ik d‘f'@m@\ﬂ@l.lall-gn%d@ésrtﬁﬁ Jd'p@ﬁ“ éh'é%eﬂ@slté/@béﬂé@hs Several

|bod Ie were a
ant B T T S P ESer o T o SOEksoe B0 B 0T g RYSAD3 anc
RhD30P (ﬁeemrabmcﬂ)wmn sooenedividdal taotibodipsavate Cothemmergsrmberkin several

chr#&_ﬁ§ﬁ Efﬁc pg'al%I o §h|§3fgr\)vhlgh @an/&%k‘ b(l:)tlhk?ﬁ ake %nﬂ s (Qeé‘-%ble 8).

rate of Pept | deswer
el ut ed usi ng i near gradient of O. 0896TFA 70/
Peaks-whigh Fqntﬁp énorpélaﬁq q@smg\%&déaltfé‘u{:lggc{ye@uld be subjected to additional

prot‘épﬁrﬁh@ﬁﬁmhﬁ{a&m&ér&bﬂaﬁ t&hﬂhu&@ummnﬁﬁaa{/q aeadydigywith anti-idiotype

S ,
oo, PSR RIBEHARES P65 Sl AL 93 Lt pgrn
d"¢%@p@@p@mol was added post-colum to the nobil e phase
to increase the signal. The obtained nass spectra were

sunahatyzed using Chenstation software (Agilent
Technologies CA) and Bi oLynx software (Nlcronass,

The\ét%(test%h F;ﬁ) Ilgétlra(%e% thwhﬁ@eeﬁq‘,ég %g‘ rl'«’(l}m’ Tanl?a% aﬁ@ ggtYO%i-gxcha nge
chropadiparaghy for assessmg the distribution of the prlmary transcrlpts and of antibody
components, respectively, over a period of cultivation. The T-RFLP analysis allows for unique
identification of 12 individual clones of the 25 clones expressed in the polyclonal cell line and

in the present example it is illustrated that these 12 clones could be detected during 4 weeks



10

15

20

25

30

35

and 12, respectively. Both tables indicate theoretical

and detected nasses which are given as average nasses.
wW@2600sENt peptides with the same nmass. PeptPCTBK2005/000504

(four identical and one diff%ent) with nearly the

same mass . Indicate a N-terninal cyclized Gn

Pyrod u) Table 12: Results for the light chain RhD #
cultietinn digls tHEHEBFIER aredisisFBeratiallyTmees denesadouRdiedpentifiad by sequence

analg§\§ of ﬁ%erﬁ@%?pr@%imé"%ge tH’éﬂQ?ﬁetcloﬁE ‘(‘HE dﬂétngbtlcﬁ%wanﬁbody

comg@%emt% wa%am'wézeffsm@ r?F'i‘%%’hChﬁ%%‘% ?*H%%‘a‘f"%arﬂht/ ﬁad \)meﬂs?se“t
exaiifleaid seenx e thepdigttibatins dfrtber2b lapalyzadi @bipenrCs tsarelabigely stable

durlbéj @l‘]‘ltl{/{jldo%d Aﬁlﬁ'o‘_@ﬁ'lﬂl%e r@ernlflﬁéatﬂﬁ RF bl gRivAdlh SR AR diffRSIt due to

vari abl e regi on rom RhD196,
the [Rerens charge hﬂwn?ma&%@& t%?ye@}%ﬁg%é"tm?s'eéé%a%%%qnstrated in
the afédeﬁtmxSn‘tphﬂﬁet MRBSe cmﬁnsrrmht Beemssingng the RhD160 antibody showed

the Hlﬁﬁ a%HQc%I leeI 'EIBW? cuﬁ'vgﬁ&w gérn)%r E%E@C%WQR% ggh T-RFLP

tO uni
Valus@@b'tair\?é fP'd@“ﬁt'IP ﬂB ('S%Ftrﬁf‘(ﬁﬂt'b‘ﬂ the IF %GQh R Sbickksehdyrthermore,

the hﬁ@@o@%@?&%ﬂw WIRIER E(ﬂ;ﬂ?d bEunigidiql WRen gt HaydWFhaﬂﬁwbIE@sﬂby cation-
seve ou | |1 &S
excirge SRSy R Mo AT A HE BT HRe! L& HCGLpy Pae Els of 55

10%. 6btamed Rh B3Ebdy Téveb Ovetad, tr@rtbnortecdmmeel fagetifar damphsirasca
relaﬁvggy E&FQ%&I&EB@E&%WN@EM §r’1t€ﬂ6¥jy ?env(el m%@%ltﬁ%rd HR®ever,

In the anti -
potensip bdsGreRpngies Qﬁ'i"f?ﬁ@ trﬂpewq @g—gP qqeaﬁpglgallsod%e s[eﬁ%, lllustrated by the
app&ieht leedbfsansbsstoatdf eomefclonas treeqis (Bt afcelsivatjon contrasting the results

obtalrzflegil %ghg )éﬁi!']@or&gqev%h r‘lﬂg’?ttﬂgéfegg% eTJH [pfézjfaswleg t%é&rﬁpl%erﬁgry use of

Wer e separate n- exchang
bOt'ttﬂCbmwwpéﬁQﬁve gugtivagion m/tsrvahlw' Wblcbﬁtaﬁbf?oFPFOWFlE'aP of complex
polyBRRaMNbreicde&dnsheodbthingd.at ed HC and LC obtained fromthe
pol ycl onal anti body, as descri bed above, were applied
onto a PolySul foethyl A colum (2.1 x 100 nm

EXAMBUE Ki brated in 10 nmM pot assi um phosphate, 20% (v/v)
acetonitrile, pH 3.0 using a flowrate of 0.2 mM/mn

The%%eééﬂ?&aﬁw ﬁl'hét'i’é’c@? 7 QBmﬁ&lt@rIaﬁéhalhgmsdf% RWANTBAPRRD antibody

I OSCI ences Heal t h car e, es
withstep dedj(jdv mﬁ"étreai dervssifieg aPPﬁvg'eafp C)a aﬂ?@%ﬁw&ﬁfﬁwﬁf the
polyzd@alndvitipodyasshplewes besesshe USrng]t@lordannmcmaMlqmd chromatography which

sepgljgpe,[dﬂﬁgtaﬁtl? Oéob%rseae’gr( ‘g;(‘f\é e\éleéﬁ%aph&f dhanie Jh'a' I‘%dgjplhglg\@ty, using

tected spe ometrica
catign- eﬂ@nwnaqlaa ﬂrst&wwm anerrevesss Pw@égpbaglédm&he F‘?q‘?ﬁd

dimbhd, iredpatdiveR,. Aliquots (1 ml) of the fractions were
mxed with 1 m of a solution of

oA S PR R S BNl L e o

polyckngletell antiurgaSireantiR B F@Abl\ﬂ/@STMlﬁeqfrﬁ@msﬁmﬂué%mmﬂéUsmg a protein A
col@ﬂ@il—)‘?ﬁ@”@owtolm% ARe@RafliQclef¥es IEFHESRMASRT England).
roni cs, Brenen, Ger many), and external nass
ration was rmed us on, m.xt ur
Thef PR B ORET ERPERY £ SCEN BRI PEdi PR ol 6o 2 propac
WCEeatiunan e x@5amahy netb rMeodiuseagetdteatid mMtsedivgl chloride, pH 5.0 at
a fI&/@HtQ f"&b b Lb&%@eﬁ%@e%péﬁmr%h%n(étﬂagh.t@bt%ﬁw (Amersham

data, Qdense
Biosystems, GE Healthcare, England). The antibody components were subsequently eluted

using a linear gradient from 150 to 350 mM NaCl in 25 mM sodium acetate, pH 5.0 at a flow
rate of 60 ml h™*, The antibody components were detected spectrophotometrically at 280 nm
and fractions corresponding to particular peaks were collected and further concentrated prior
to analysis by RP-HPLC.
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A representati ve chromat ogram cont ai ni ng several peaks

fromthe Asp-N digest of LCis showmn in Fig. 11.
woe®al0ss3i rom t he MALDI - TOF anal ysis of the freCt/DE2®S5/000504

of the Asp-N digests of LC and HC are shown in Table

13 and 14, respectively. The8Tetical and found nasses

are given as nonoi sotopi c masses for nasses < 3500 Da
Thedindtias indicted)m finssesreforthersepersated I8 50@coH dimb$i@n wsing RP-

HpLBeﬁw ée%orfor &mehasn wagﬁsterf&.laaédrbn ASHRINARE Jeem @IRRx, CA) using a

zor kTP A0 CBPoIDRE ot pEh (e 14 Gh Bk Y e s
confideired #sres@amehdedlialthe ssirBctimd fdrdhe Pofaskaincopept (Abslsnt

Teciﬁr{o‘Po'&etgPEA%_%NIB‘QAfCO%(gﬂQ&sQ ﬂagte%efpc;m @?escaft%ﬁ r@xt:ljfé%ge chromatography

u
werp apilied @8toaiig Oy (Tt indéSe FHe ! O ER 85 %8%”?%@1{ pAograte of
120H& fﬁlsaﬁheélutea%yfaﬂmléhlt fradieft drep0s, CRECIS ANBBWESS, 0.3PEIPEG. The column

wasgong% i o?g‘leuann%nlgdygyo%ﬁonxht% %es Eulneaén gﬁ%ﬂﬁogmms

0 assign uni
WithP@®: carmro ®az1rowrp@alﬁs; The rR@ HLFn;CFm@ﬂe)mf @ma,intﬁapgv genpenest Pb r'fgshown in
Fig.@at i on-exchange chronmat ography. Sunmary The results

obtained fromthe two different marker peptide

anal yses are sufficient to substantiate that the
SUMBRKi ned data obtained fromthe MS anal yses of the HC

and LC enabl es identification of unique peptides from
Sindehmtiomeicibhge cheginetegfanhmimthe firsiglimensien bergraiss the individual
antlﬁgd?gstdilﬁféﬁr{gﬁg n‘épghaﬁl{j@ bs RRIPa& PARIdSI mme&’eﬁ%{%anﬁ? ch&b89

strong catl on- exchan chr omat ogr,a | ei ght
het?rﬂ%ﬁr\?gﬂﬁﬁ}’erﬁbﬁ@f’g'e? ga'i h’éreé?ﬁeisle”%HEPFﬁﬂkg c'%ﬁ‘?’g05| tion

could be identified. The results fromthe M5 anal yses
SevhaV entthod§ ammp@tentnaeereaaaarytaedestdtlmnm rether gemnalek prdfilg as shown
in F n%.]ﬁg mugtmecﬁa?ﬁt %ﬁpﬁﬂ nt g%@éﬁe go]-ldEl‘?ufg‘ﬁl.he ek Eeomponents

he presen exa | ustrates
in ea@pPeRKttX S czomqaaaﬂtlvgfanalyﬁléW%pnﬁl&w[gp%%?naé\mep Upgles identical
con@iﬂbhé)clfﬁ‘;é wWais| Rovldver, e pedoradedre shepresate reklv@dnérlt(sn‘nca the purpose
was gvll naa #Il’clﬁceer.? | ntq’gll %olljrqbpo rlggr\ 8{ s%ﬁﬁ)ﬁﬁ%raﬁ%@)eac ﬂler without t}avmg to

I ersi ati1on
assumeq@temnmql@eﬂlal wé@pdﬁésthérrply? TaL$, ﬁ@e F%Pﬂﬂﬁw FaPtigheychange

follcfm?‘éa'tf;}/r]@ ﬁfl%ér{é%té&&étﬁ?% thed dﬁﬂweﬁaﬁorﬁf’laﬁh getzhedeslorvéddBd protein
spectronetry for de ati_on

S o RGBT o BBl O 0] UGt I on BF BEFapEycted for

evahietiaty ofdisddhate-taatch I:cprgststerxch,am_tfg)ux\tlmtqed|tgna¢|ymmpnﬂmal antibodies

to cﬂ%kﬁgﬂgeyth%aﬁmb.e Wrhdinters bPtle\o ?5%')( (pRyTDEr s was

urifired fron1t e supernatant of a polyclonal cel
culture froma bioreactor run. The purification was
exaMpLEgr med by affinity chromatography using a MabSel ect
(Amer sham Bi osci ences, GE Heal t hcar e) col um and

desalted o u : ;
Thel_ﬁaé‘ ﬁepﬁ]%larm e qlﬁs%g’tﬁg & éﬁg écéltTE J"‘a &\Zf‘%sngg -5hl55'?:mtébody with
mgt@u@ﬁwldlpaj mqm}hgqr%éemvgpl ifepan a @O|2C|W|ﬁ-| |ch| fydjure. pT|.qe81|\@rS|ty of the

polfcﬁﬂﬁpﬁ‘ﬁlb()@TWES addsgearRmgyaekhn tatn@bal (Scqekae ehalgsiaci d) .
Heavy chains and |ight chains were separated by ge

filtrat 1 0]
e
antisally, sastplerivhisb dvenerepivasghatie prpﬂns examth @resgpaingietqy \dable 9.

The Lambda light chain sequences are shown in italic.
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and LC were digested with Endoprotei nase Asp-N (Roche,
1 054 589) at an enzyne to substrate concentration of
wa22@e0078m 1 M urea, 50 nM sodi um phosphat e, pHGI/DKK05/000504
night at 37 0C. Isolation of unique peptides by LC M
Ali quots of individual Asp- I\ﬁ%l gests of isolated HC
and LC obtained fromthe polyclonal antibody sanple
Tablegr e appl ied to an Agl | ent 1100 LC/ MSD SL system

e A e A R A PR
‘1912 1 x ARLBEFATISER Iﬁ'r)\IOéijw i bra %WLITQS GSE%UTFW 7)14% ACI\

dmﬁw(sgzs aslyeny) of 0. 0B%vErds @@&/om NO 7)

wer e de
| r%ﬁ#’ anégﬁpm ﬂlﬁ%)at 220 nm S (SE N
B3 ® pr essur%IqMérﬂ'f' 3%?

;r@@m@g (S&Q iﬁ’k'pl.ﬁ‘)e of 7508PEERT dAFE IAN 7>25%
opanvks@SEQIRIA0 Fost - col yarvirep (ER@ IRNS! P phase
ICHRAGEsd NSEGINBl6) The obf gizredr NBEQ ISPELiTR were
“anat yZed using chenstation software (Agilent

Technol ogi es, CA) and GPMAW 6. 2 software (Lighthouse
The @adtain AB@iTRE anbammadph) waBesalytsl by @audiige SN PAGE| (WSPAGE 4-12%).

ri

The Bah P AR el Se R eRlre et S BT LBl By steined
withgTapsressis Birercaerdinges sees mamgfiprterer 8Apstiugeeons: f i cat i on of

uni que hydrophobi c peptides from 25 antibodies in an
Oned¥nt oRBEProRAIB It RYEsPehdifiiolth€ heawapeinafid) khd M bands of approx.

25 SR Bl Sy 300 SRR BRI LG M BBl S, wer

dleanunisiedn theggroniresiblbluera ISP FR@bENE T IHSA Bands WeRELE out and
subféEt%g t&ﬁ\let‘érrﬁﬁugps%ﬂ(iéﬁ:e aH@IQ&H@ us@rfb Qﬂ&]@ﬁ Iﬁ‘SCléb @@E&ﬂ\ Q@quencer (Applied

uced cfl(gge at T e t P (zed'I Table 10
B'Ose/ﬁfé”Ec%b?%%ﬁT % r%ﬁﬁ“% 85??‘&?80'88#1‘?%{? R eaSWWrggéZ&
belowl.eavage site, indicate an N-termnal cyclized Gn

(pyrodu). As seen in Table 14A, 22 peptides fromthe
Tab%afd able part of a LC and 3 peptides fromthe variable
f “‘a‘ HC can he |dentli flvpd as.unique nar ker
cwcaao# A

e M35004) .1 66 (129, RNt LC

; @Ey dermnstgr@ e that alE @5 anti podi es coul d

rdentified inm the aInt|- rpAbIslarrpIe based on

est-on—of —unirguepepttdestfromeach—of—1 he

At 1hodi esQ EXANPLE Yrfhe pre |l ustrates

'Ae-ggner ati on of antl, M di ot ype pbpti¥es with

speciflicity towards individual nenbers of a

'gconmbi nang pol ycl onaIQ anti - RhD antyppody, as well as
',U"pbebb ent—gf—tte OTICET rati o of—one| i ndi vi dual

nrh h] Al ntir had
FecoRbt-Ratt |..:u: yer-efiar—anft+HB66

NDTﬁﬂte e&i?m?i'ﬁedof anti - RhD ant i body- specific peptl de
i gands. A phage library displaying seven am no acids
Thei sequantdofor skienare identical excentifier the figat residie, sharegs ths Kappa LCs
are Q:N%é’r\}éﬁg’laralrégldgé e ilve V@S ah@?@beﬁ%ﬁd ahd LamhBdh 198186 tdriRBrved for
of peptide binders tb i ndi vi dual anti-RhD anti bodi es.
res'%ﬁi H”ea f'l"?ﬁ@‘éns'xéﬁ"cFE? Eost rai ned version of the peptide
l'ibrary
The result obtained from the sequencing of the HC is in agreement with the expected

sequences as presented in Table 10. The sequence data from the Kappa LC band of ~25 kDa
indicated the presence of antibodies with the N-terminal sequence EIVLTQS (SEQ ID NO 7),
corresponding to RhD191, 324, 201, and 306, and antibodies with the N-terminal sequence
DIQMTQS (SEQ ID NO 8) corresponding to RhD244 and 196. With the present technique it
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were used for the selection. Mcrotiter plates
(Maxi sorb, NUNC) were coated at 40C for 12- 16h with
W@as00e nonocl onal anti-RhD anti body at | OmCTDK2005/000504
using 10OmM per well. Al thetwenty-five individual
anti bodi es contained in the #®conbi nant pol ycl onal
anti-RhD anti body were used to screen for
wasamdweviedirot ppssitheist asdeswhétberaliethe individial weemmpnswelleanresent in the

polyt:lgﬁal %EQ&R‘ s!'égﬂnflll %Iqﬁfgcﬁ’ﬁache @@tbbp@gﬁ’~§@Qb@'irl?llc%teld%ggresence of

ers .
RhDailﬁ ?Btdf&déééuqﬁ&? byshe gyeéechdnf@afal i c@d:p%egrﬁnﬁéour No evngence for the
presenef & rrRID2P3 aatibatybeds abkaisahiniorsebndaiin bath e and three, respectively).

Hong 9L % ds&ﬂé@%négf rﬁé !T,r%gﬁ,{ ﬁr% ggronn [ s%ﬁ&aicewgfpsg ofhis

recoghitast W%P@O%%Iaébb@d str@)en sHeast B}aéff@r lfcé%f '%frPe?0§ éﬁ% prpartial
bIocﬁéH Neehigss. aB0S tit &t ot Bk cbeasdiveBletd@ined 6Ythe20¥%ermitiYsequence
analyﬂg W% gfﬁﬁl{ %gl?ﬁb%sglls Qrggér% r r Rétdagﬁenglgaﬂyéz%ﬁ n%"gt fg C}B %%lﬂpgn it seems
thatgba e dDplbaned slsuspriaa iseweg ll,f@nma WC, mﬁéb{erﬁr@@%snd D residues present

in ofORETNREN MQedi frh&mt H Qeleed Wi th 2% ski mred
m | k/ PBS. Bacteriophages at ~10 n pfu/l1 GO nl were used

for each d. Th t
tn sy ol G o B TR s gty B Rlsgpace of
individus? ¥ stddasatithey IdkfePBSheiffsequenkeseithec abtitei ifhorathe LE@md are not
blockmh@thpfe‘?m%“% sprhé‘t98§ |sWaﬁtlt%|’clUé QQIoWbtaQ £ thlarrﬂﬁfu"@the

pH= m n neutralization with
'”d"’FF‘t'aéPPI@PeptkS’PEQ"Q)”OtRIaft@I“YPH)F ‘to four rounds of

panni ng, single clones were isolated, DNA extracted
EXA?‘EE. gequenced in the region corresponding to the

m peptide region. Table 15 bel ow shows alignnents

of deduced am no acid sequences from single clones. _
The Pagsient @aTHlellusiyaiehde] chapetsrizaiios afiatppheipsal nticRhD antibody with
eigh®fifdivididay rfcpWRFSISerficl RBM APdIlcIEHHPEEIRcuIRE2 ThE d3/@55|ty of the antibody

res el
was B HEEHD GBS B SunnAeE B s G AR ot it Uappe reaion using
eithereRRAHELC seiguexcisge Eammasggraptent (IEX)Feprentislesasargtienl ed

to Biotin at the Cterm nus. The specificity of each

PepREPLA R MRt %Césﬁ h BYisbibiedheal tidsYandtghSbhaplsat es
were coated w Streptavidin at 4 0C for 12- 16hvv|th
avidin a

A ptﬁ&lﬁrrggntaf{ latagltach&gs/amml usl}:l‘ﬂglg ﬁ%g@gug‘a@elﬁﬁ%@ a\{as purlﬁed from the
supérobtaoteich botydlorclibelt ¢thtnra‘lm/raffm|ty airdmetgashl usihg ¢iTres sProtein A

coluﬂﬁ'@.t kﬁghm&m%%l@gwas-mﬁsomeaq@@ W@&ﬁmﬁ%%?g%%ﬁ%h&'e, 0. 5 M EDTA, 0.2

nd washed tre

M Tiigy HERSH &=hidiggedt(RET) 3| vr%&wemﬁte%%’%ﬁ%tf%&ﬁs e§8%§ha'“s
andaidbechafepadrakepayatat by aei fitrstich drud Saparosd 82 tolagn #10/300 from
amdFeaT Bise et PRttt 67 GfT M S Pl BBhate, pr
8. 4\%§h @@af‘ILﬁéYSﬁeﬁ’E@\n@ﬁﬁ%ﬁﬂEB'@gt‘@r@ﬁs \%H%aé‘ihﬁi’réd‘f'@ﬂﬂ“cby'rhe separated

S{MJ;/@@ &Hd LQif(GCEhFr@VEH?We G@Eﬁed K&H}Eﬁﬁoﬂ_@ﬁéﬁase Asp -N (Roche, 1

i'ons were nat e
054&-18%&“ I R SoRits bRt A e b Shabth ARSI B .
450 nm Testing each peptide agai nst the panel of

Isolatiomoaf| Lowrple peptidesRyIRRaHPidodi es showed that reactivity
is specific for the appropri at e i ndivi dual

Ath@@Q@fndeﬂaﬁA tegee®, of RieRt&2HE RhY LbeYRthaaTtdm B Zional

bod PEP O bound ti- 2 and PRP305 .
ar B R AP, s T e AP YL SR 3t @ Zoroax
300&5@1@ (201 x DBO eTm) 5 ami ot canhectedrbuagua calvin: (ZeBBE$00SB-C8,
2.1 &b DRy d ﬂh?eﬁtﬁlﬁ:)?&ga AL PR i) @ koRMhtedRBR mi/min. Peptides
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anti body Using proper dilutions of purified

anti - RnD305 nonocl onal

anti body as a reference

W@ @amenssd i t was possible to determ ne the anoRCI/DER005/000504
anti - RhD305 anti body relativ

antibodies in a m xture of
anti-RhD anti body. Briefly, ELISA

to the tot

al anount

r é€onbi nant pol ycl onal
pl at es were coated

of

wera\elutedStsingt indad prad@nt] of 08Y%aTRAd 700/ dreRBRERS Pelitidgs w@re detected

Spectl%gh&gé’f&rléaﬁ‘y EtBé(fr‘% alnh
ioniZg i é?ﬁ}é REFYOsrYR KA M

t1de was renoved

a”é%é:arb&" S hhams Q&mo@ﬁl@&&spressure
59 LS08 FERBLPI, TR R SRR 20

postt-doenit tahe.mdbile phoesdionacreageahy sigoalaThaottainRth Draas spdstrdywvere

ana@%m]% dchefm;%% doegg%hmggau

(M|cg_<573@4

and s.'L"Za

hog 2l

B Hds |

nerate a

ifffcSiedf 3fd

seri al

curve

di l uti ons

ant

|18 tec RS Rt tRPQﬁoe&oﬁH}esoftware

t| ons ranging from1

gtes Camperatighpl®)-was anal yzed i n quadr upI e.
separate wells on the sane plate,

Resililfs fdrh €ied @5 aBbly SO BOCBAIN digkits BhEB@Bd a0 tirdedymarized in Table 11

gtl(.%?al&?%&é& & Fhad

oun

I n
(in

aver@e@@lﬁsw using an anti - hurran | gG conjugate (Caltag cat

# H10307) .

The plates were washed five tinmes and

TabI@eltleREQlﬂﬁQ fM\r?tiﬁeCh@éW athirout by\ adding 25 ni of
T P LY T el ¥ € TRhE wofl VR A ENINY \

?%Rllﬁgh LA given as

tical, Retentlon

% Tiime | (mm)‘

ar d:azrd curve was
ong &y r at ion wthi

S [Issnem |y p

rhzb@.% foll

DY (R ' ange

rsmmri i lo‘nal b

13§'Igese da

137.0
tao

stted—m—a-stand
B 0256 and RZ
ttHe2st andard cU
¥ sanpl e was U

59%85815. Th
r62874< wel
s6@6t78 cal

”“%*%@2?. o
he dillt
cél%t4e t he

Com y=
ligéet er m ne
?ilon fac

déﬁ@ent r at

01J61.7

t105r8.0
i Wl

g - RND305 ant i
IﬁhD anti body S

badg.7#n th

E41ECHOMDI N

Bs AR § ol d

lizbulgi on,

Nt 4ol ycl gred.1

heso

\JJLI-DU meds

:1a c
T é%}pondl ngt o 3g
ration of 3

aRbes Al
é%é

IUI the
gt198-87y/ nd

A5 - RhD35%fb”

ti bog
F&he nnl

ewa 8é044U 17

1
\Hi]--@nal

"156.3
95.1

-*hD ant i body.
+rgeenbi nant  pol

1,5)70 ng/m

Thus

o566t al
yadqanal ant
4 tgge7b ant i

aSﬂQSbbdy (o
bsfd anti
RE3p5 ant

)rleeﬁt rati o
b@dy; sanpl
1 begy

nLaip/
€171.2
98.1

priesen tt-s—3—8—9%of
WRE 8 The prese
-DidZot ype pepti
sci fic fractio

n# <
cfé§4t56* i de
nslb8Eeaks

d.lll.l l
F'?“-?Ggu%t rate
nPP33° sent |
[ 616808 ng 9

fii‘j%
A&€8-Zant i bo
dapasdati on

sanpte:
€ use |0

]f61'7

dt@s
i9¢.7

O,

Ld of

.\

: “;1l‘qurensi on by Ii
allysj s of a reconhi

ody. A reconbi|n
25 i ndih

BHod.g+xonex
¢33 po!

Chearge chr

ygesal ant 19?%

2 anti -

ryat @gr aphi
D

AAB@ant i bo

C162.5
159.6

dy&l

32§ep»

rdt ed by cation-
wfragtboes were col |
ji by HLp-BA using the

jgol yc
nnf
i%@rﬁange

egoed. Eac

t4oaes anti

ant ik
| =4 ATTU T

O Kt ogr 2
h672%RBt i on

1|éﬁ9 7and th
w8%.7exam n

0146.3
elh6.5

hghé ype paptjzdes (asoge.1

2 le@@%ﬁtr[ﬁégﬁgeé Nlt%hﬁe nhassl. "Pe%fl@&;r fop I&fhb@aﬂtanﬂ fdBe d|fferent) with

pre

“eaf'Y A& 1M MAFF o

sence of

v

ticular an

P52 OF tef’ﬂié‘a

Lw%ta'ﬂ@ﬁ v

n each
h the

ELI SA data perfornmed on each fraction showed t hat
Table 12: Results for the light chain

. RhD # Peptldes Ak Theoretlcal Foundu : Theoretlcal Retentlon g
e Ll ' mass(Da) | | mass., (Da)w ‘HPLC index | time (mln)
e d1 6537.3 6537.2 167.5 74.2
191 | d1-2 7530.3 7530.2 168.9 71.7
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this nethod can be used to identify individual

antibodies in a particular fraction (Fig. 12). Thus,
wh00600M383 i Ng t he absorbance in a particul ar pRERDKRG0E/000504

ELI SA data it is possible to grake a sem -quantitative

assessnent of the conpositi oft® of conpl ex m xtures of

honol ogous proteins. EXAI\/PLE 9 Ensurl ng corm05| t ional -
Rh®L AR Bdptidess  al ke 1|/ Rt ‘
§)0 h‘fés

i‘ protiei ns; for’ med C. 5’ $'d-ﬁ’l_'(:' iﬁa@d‘ tlme (mm)

] OT rdentity ar Vi p ot ei bers

:'I4’} conpl ex mx{&r(&eqof hJ?T@%SOQ%US F:ﬁos el ns camgl%%
C 416° noni t or t hel ﬁﬁ@sml i3 18 abi | f a |1098
[V al5oPal protein [BA55%y manuB4%5-8ir i ng |[By4eéxt ract|i gl

; Ilai2sanpl es duri ngfesnment at | precr  di f fieuserst 93.9
: r@ti on time poi Mé&gaﬁd api’hdzld“@l quantiishat i ve | g4.8

o metthod—s &0235 the 504-\11 meth %9@6SCH De& 5
D ha .

nhl e—% ln ¢t .
LT T g LI LI L} ¥ Co\,lll aATT 1 C, l e Clbl UCll

G0 A ¥ A RN T 90.6

“RhD162, 202 and7®G5L anti bdthes, wer|d88t i nat ed8s.A
2 pe rcf4usi on ferment@ddoon processamd a p\WIB2pr oduci ngs.2

compigant pol'ycl onalssant 1 - Ripsaib 1 body zgrposed [0dg
| pd{q%? anti-RhD af]kilgdies f?gquelr#qustratef,o52

i bution of &’ thr ee é it Bodi es :
id2 RhD162, 202 at%96305) at 320§ er ent| 10d1% i vat i 0¥P-3

3««t»‘|{‘ma dquoi nt s duri ng [f&ae8ert at | 3!668A2t h G8 256rkr esponddnyg
1l90 daaérﬁofaj‘lt(etsg)noc%@tgimn of gdm; bi or eaclers EXAMPRE3

c pr esent examp+ﬁ | ustr es a met %QSTOI‘ theND

eaton of celidrodutls @ ver (il | [0

exanple a mxture conS|st|ng of two different

As s&ﬁ? Im ‘Fag%f%? {/th rEegB%eCtZ eg rﬁr ﬁ’lg Vv\gglgl?l i—R‘{ ynsde%tggﬂ B(gptﬁgs from the
varidble ¢ €tdanive idantifies vmlquewnadm pemmgs and ﬁ%ayemq?é (e variable

reglﬁﬁlo“ Ht' (be% Dlpﬁ%q%ﬂgg ﬂﬂ%&%nd%beomﬁa&m@t bydﬁfl']la{?@ﬂwe same
rcent a%es of 52 E’ g@ i ndi calt her
maf’fs a"TdaB]“é t'ﬁ?e FB?S&F? gk ‘éedasﬁl?BFﬁd HBa'E USRI e e pare e
madshs Eatahsqahman?blgmslyl asaghmt edinivuehpephigesoe @il ichsas positive identification
of aff %@hyg e%tl”rag Rbay bothed 34 BR L¢, Qmﬁ eEPeBﬁ@és' HiGe beerlm ;laSS|gned for

framers were | ncuba wth the
sever R GREIAIPBYDGARE (Fabint 2 A0° RTUGRSH e WEKT I OURRR g Fissing for
theﬂ_hrv@égihDaZEAﬁﬁsQ‘Heldauiblr‘feHm dath onret e I-(CBmid lihdemonstrate that all
eigrgaafwgégdzgs éJIdICrg ldg tﬁ‘%ﬁﬁﬁ H}eea fo§h5 E;%\bt%h{ ro% ection of unique
peptifies ket egeht Pfﬂhﬁ@ebbmse rreasur ed as wel | (Fl g 14 A
and B). A feature seen for the anti-RhD anti body

IsoREEHBICHAMgLCRIpkided Fe&atioh-ekbranpe esRAtRo@bpiyot h ant i body
expr eSSI ng and non anti body expressing cells within

The Ii ‘gﬁstg1 ﬁﬁgt 8&\_@8\/? erg gegafhéecfag Iﬂg n&o J %3 Eﬁze%hé?%%'cwo\ﬁ%tography

er- o
as fokdWss Aligeate df indiviswalddapel digastd of |solgtadnilG a@(bﬁpb@me rom the

polﬂ*ﬁﬁ]‘én?rleBHyatastJé@c%araﬁo@ wWR¥PE SIS H BBtoCLPIpsUIBeth}BA column (2.1 x
Lo et oo i pus esa zsb B R S el o ueng
flovofaté beo.cehl/sinmttrhorReprd pdaame oaat iEtthg GCamstietmodynef stem BIOSCIences,
GE Hggltl%&@@ﬁglam\.’@g&rd’es we?e subsequently eluted using a linear gradient from 0 -
500 mM potassium chloride in 10 mM potassium phosphate, 20% or 30% (v/v) acetonitrile,
pH 3.0. The eluted peptides were detected spectrophotometrically at 215 nm and fractions
were collected based on time fractionation. Aliquots (1 pl) of the fractions were mixed with 1
pl of a solution of a-cyano-4-hydroxycinnamic acid (20 mg/mL) in 70 % acetonitrile/30 %,
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results indicated the correctness of the assunption.
The percentage of RhD202 cells bound by PEP202
W@ eGo6@0m863 i n t he m xes was cal cul ated from t hePCT/DK2005/000504
percentage of cells in gate
14. The percentage of the Rh

(R6),
02 cel |

equatio

as shown in Fig.
line in mx a)
was cal cul ated according to the foll ow ng

n,

0. 1%XIEAFNH fapeliRdmritd thehMS werastuanshiwashsd ih Oni % TEA. Thq}anpﬁlets were
anaﬂlz@(ﬁ'i\} RARST-TOX 6 hn Mitokidx TOF (Bruker‘)@t@gﬂ'@s ®Rbrhén, Germany), and

= 459
ext%?%&éaﬁﬁ !

e, R R0 Hhng AR Bl FoF g pronics

(Bragnaxs Segvatyl eMALRR spebuid were afalyizéd (massi sepdbhand dhternaé cadipration)

usir@ Cﬁﬁmw gel so‘?ﬁda‘?&hl?}ﬂh&fse%ﬁf‘ah otk RREPeMbihN @
po ycl onal cel ture
uence ﬂufferences anpng t he ,nd|V|du
A ”38 gURHYE FremaragraRcanteygeasiee! Pesle Py

e ASbYLTE

Thé technique i $ based on the

%ﬁt)?f LCis

showh irt Fig. 1]nd?le\smlth.lfad)m din¢ Midbiolly T@f ercedy siegof ey freciims o thenAspeie digests

or L LARTE 7b3 ﬁ

JB‘?‘e pegh g

n for ea

gﬁﬁ qﬁé)%EtlJ

repr

esented I n

ewa Th@@\'\éycaqg (':I Found I%nasses are

Qdi@cﬁSy'&?rtS’n‘F& P('FeWPS%eF . Masset &r3aBP Pa BHSSGVetaRe MEsRes for masses >
is selected for designing

3500 @i, ons,
t he TaghMan probe

Roe: ffP

Ta b%el F

onu

C

S

CDRI, CDR2 or CDR3,
Most preferably,
Eﬂﬂnthe TagMan probe.

Lan The pr

pr ef er ably

the CDR3 region is

EMSUS forward pr

|ners‘are

LT

he _heavy or 1igh
‘ primer anne
rpapr&he (epeci f
N dbi bhey s bet we
L @12

‘.{: Cc,6

de<digeéddrad) i ndi

preferably

i nterle

he anal

|n the foll

). [
ég%r anne
{ chaLn V
attfg 4 n t
i¥WPeB a p
eresele® i nd

thﬁoQ@RS r

L

f th
cAr38

Shel

mdss
A/ 4sB% 3
arirabl’e reg
HeHddist ant
a3090a4L t he
i amsdsel e
QW1OWA I's
set

eé%ﬁt Ion

v353ﬂ(?74\/\nr

g% glon

BDR regio
nkers of t

desi gned f

priner

%%%%od

Bind rever

cl on

ei ght
ex858FE’ pr |

mes58.08AC G

7 TGA GTA

I0TR0

[ % i nErd3f @ertal |
‘ ;‘Qg (SEQ I

D h()ﬁﬂ@kdgw pr

| 194 ozTTG

@1 @8G CC

ATE

,‘i‘ne Eum

D NU Ab)

NN probes 1 |

Z5Ye PTO

cl ones areé Shown i

&8 KA AAP

| 'GAT!CFHR AAG TCC ( SE@756B2NO 2

q£$ qr al
a61e 17.

TTC
@573 496 A
DO 7 )

|
%able 17
GAC TA
AR GAA TTG
B7

R

NEE
4.11

QA -QET(H36) TAG 2566380 |

1858.05°
4519.42

1858.04
4520.10

B7
Bl

10.10
9.47

d2 (part)

2771.21
2423.21
3374.77
1419.74°
1844.01°
1794.91

2771.18
2423.20
3374.75
1419.72
1844.02
1794..90

B9

B8

B7

B10

B7 & B8
B2

5.27
4.11
6.55
3.87
10.15
8.91

319" .}

1324

-~ d2 (part)

1858.05°

1858.04

B7

10.10

aSame peptides. "Same peptides. “‘Same peptides
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201 AGA GAG AGT ACT CTA TAT AGC AGC AGC TGG TAC A (SEQ

I D NO 2 8 )203 GAT GGT CTC CTA TAG CAG CAG CTG GTA CC
W@ SBQUIBSN O 29) 244 GAG AGA CTC TGTI TCG GGG ARTT/BRE®05/000504

TAG AT (SEQ ID N O 30) 306 TAC TCT GIA TAG CAG CAG

CTG GTA CA (SEQ I D NO 31) 318°AGA GAC CTA CAA GGG TAT

AGA AGC AGC TGG TAC (SEQ I D NO 32) 324 CCG ACG ATT TTT
TablgA: @@lmr@tlﬂ%w@m 33) An aI ternative prl mer

iaand |tHfe TagMan probe
‘ 1. RapapLs Teng (46-8e) a51342m0. Bxy36HSmat o
p%%odﬂ@@txﬁ GBEA T at) WRaRER MRV o genofp &1
‘196 V|| S+ &tdlagt(g%frorryyﬂiet ed eells. | fofRNA s J%%i
grgfﬁ i'S’reverse 1transcrl bed to generate ¢

oridPY ot ho soal-ti hAUBER A AR of piht <t ne_pldl
eddtD4ns correspond| bP*9% t hel99GRfer of Be8BTnes t 7194
208nallysed is set up. Thegeal -t|i resassays| Bsss7opt i m sed
e TWEE [54egar_ds to prinmpiogodeentr adghyas anaBlTaql\/Bn Pl oba
rati ons. React w&s ;\EE p;d(fzicgqned Igll&Br3| pl i Caﬁ&‘ﬁz

an] | nl At N _onhn Pay \
O—vvCT1 pratcrts—strt AL A—eptt+—ECar—aghReStHve—C€ovetrS

‘ ffﬁiﬂ Déctions are dohs8999% ormet809:31 pCR BRst armi x| A%d3
erfidréred in ABl pri spA0I0T0 (Apploled Bi osBstens) W 0127

ubsemruent anal ysi s lsdgsgorhe |ABjospyg sm [7€8¥B7SDS | 7.01
;g§3igp;‘!;t~ware Anal yS| S of the di verS|ty The [C1- val ues] of

e RG] SR S BT RO PR B R

line is calculated The net hod may be ap Iledt _
As sgq1 BsEbist Ichandotfh fidRer ReRtides B’Hma@e\)(é'r'?b'% éP%H@F peptides from the
varisklalpicl dah \beQu@tified @8 ufidué AEridn pepitiediadld 3bmp pepltitdsifuin the variable

reglﬁ%PEHg Svrehea\s/il uap‘»e LQZI’I%%gKc]ffljeesea)ﬂs?l lrag ahh lé?l%r{o%tbg%sg?ned
unan@tgupeslxomes,pbhyth@rmpn oessibl¢ fonassiga. L@Iqua RQWEP f@%\b@u&h@ml 203
and@f24%he%‘rct|h@ dCRHDLOOFRY @@@Usﬁ% kiySihPORon AREMQE ¥hRYnatography .
means of DNA sequenci ng of the variable region of the
sy heavy and/or |ight chain antibody genes from
UndP#{gl e-cel | clones derived fromthe polyclonal cell
line. Single-cell cloning An anpoul e of the pWCB i s
Thetrbzulte @ beaimbddodn dheetivdf differantt markdapeptide apalvpiscare suididieninto

subthntraQQ thhé HrRbidePHats %b{alﬁé'defhirﬁ tﬁe)’MS §HQ§&@%EH€ MG and LC enables
Si ngt e-cell clones are qbtai ned

n
idenfjfies @ntqﬁgn@gmpgp At ovar'ﬁb'%e rO@eﬁ“@g%ﬁamw'es
congtitatiresthatana-RieEngiAbyusioly RP-idRid. Byweking strang oatjwinedehange
T 0

chrwtg%sgﬁg LoHe e@ﬁ |ﬁcﬁv1h§ lg{eggﬂégfgbttﬂ%gﬂtl ?{goDr égb cMﬁ%n could
be igendifigs IV“eerFU'WéTCP"S the VR a§?'h§ﬁ5é‘a&% PO frdst beffeinalyzed to complete
detdll, 6LOSHP RELNAl dxedri@hdwrelnyTabknglie-1ael | cl ones fromthe

pV\CB are obtained using a FACS cell sorter. Viable

PWCB cells are gated and sorted into 96-well plates
EXAMPEEBAlI | ed with 100 ml conditi oned

The present example illustrates the characterization of a recombinant polyclonal anti-RhD
antibody with 25 individual members derived from a polyclonal cell culture (bioreactor run).
The diversity of the antibody was analyzed by isolation of unique marker peptides originating
from the variable regions from the LC or HC using RP-HPLC combined with mass
spectrometry for the identification of the peptides.
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25

conplete mediumat 1 cell/well. The cells are
i ncubat ed and scored for single colonies as described
wW@bwemo78Bkicl ei ¢ aci d sequenci ng When t he si ngl BCBKR005/000504
colonies in the wells have gromn to confl uence,
aliquots (10-20 m) from eachl of a desired nunmber of
wells (for exanple 100) are transferred t o new
Pepfde gapklatioh &y eftgestiorbef indeidd dsatyerhginataadilighDXAINS
sequenci ng reactions. The sequencing is either
A pd?s?‘cf dnar MQRF‘P\S ah%dﬁ% leewe% 2s>fndt\}ftﬁ1agﬁ\@mme& W&V@Jrlfléﬁ Fidgh the
pet weern 1 a#” 3{% cg ﬁ g gtlve \%Gas é)erformed
SUPG{NEtRBE ¢ .ar%q've%{saéce“awisﬁfp% Fom GrRITESRRVER o BHBITERCTS
by dffiréty\cardradibgrapiegusing & Mab8elstti (Agerslamt Mesqhnﬁéterf:‘eﬁiﬂealthcare)

coluwoﬂalﬁ%ﬁ %Qg {)lbQW(A%%h%B%%Q&%nEésemeéltﬂcéreﬁ Lyophilized

1 I C east 1 O
oty stat AP ST R BB RO NG e, 00 ghs HE DR 4, Tedbcee
(Drcpéﬁmcraetbo&l/wtr@wd abdacélicgnr). Basyshaips Bid RER diblhs were

sepzarg%eld%y ag],egﬁlﬁ F or'u Qﬁc' tar %Elloggﬁg ﬁglggu'aéq@%@ ff?&'ﬁ %qn?errsham Biosciences,

752y reactio
GE Hesdihkarehiy mqapmml,ﬁ@ FQ@|S.06IHM qhog@hatgg,l q\-bsé 6he separated HC
andQCaQ/@Fé dd QY Gikh Eie&opEatbrnagé AN KR&ch@nﬂ 064 889)8& an enzyme to

ot G s R Al S S SRR GREMIAE 1 ger e
37 «atachi ne such as ABlI Prisn(tm 3100 Cenetic Analyzer
(Applied Biosystens). Alternatively, DNA sequencing is

Isolpﬁg,,f&mﬁm e QR AFRIIYN LQ;-,%IA as descri bed above, except

reverse transcription step is skipped. For

aracterjzation of t
Allqﬁg)tﬂp&m&wg:]uala?ﬁpi—lg&%eststq%ésorgeq %aﬂ%féro%r}egrﬁolr% the polyclonal
antiB&Ry qampieewsref apipliad-tosarphgifent &td0ot/ MRADAGYdtem equlpped WIth a Zorbax

300&3% %ﬂohﬁﬁ@%&t@&ék@ﬂ Q#IQQ% i (Zorbax 30058-C8,

2.1 K2 AT I ST B0 TR0, TAPRGESInG P flow rake of .2 Fmin.
Pe h&‘é@@(r‘e‘?«@@@@ﬁﬁmd SHR2dr geadWiAtIB P. RO 0% acetonitrile. Peptides were

eGP o RO A R AR R RROIA A T S 0 e

preseye WhizatEinCBRAGEENOSTTEAGAGAEIUTE SECF T APMNEDISeF ¢1258nisapropancl
wassécﬂ% %o&%ohﬁnr“t%‘ tﬂg neobilE phé’ée%yme&ﬂﬁﬁé &l6al ABhePobtained mass

I emrent 0 e nucleic t.he an
cpegihBS TPUROSIES RNATIPoLISTNTS MG s Aedics Gy PRA Gemaw
6.2 Suftlarag Lightholisecdadamabddeanse kbemgnaeke). | bank can be assessed
using an anti-idiotype peptide ELISA. The sorted
ResﬁLngﬁ th€ Mls%nafygls%\d kid N R AideSs APRIRY ILEB-EkYmAfhridayi, Table

ereb % generating isogenic cell cultures fromthe
1443 whgreetheereHed a”q'H%tes‘@Bé‘ﬁf‘é?Sa?ﬂe HVeB 7 PHE'EEe BfSELr es can

be anal yzed for the presence of specific anti-RhD
Tabint4d A adereisicat®inng ualyue hiydiopbglpepqrtides fiem A5mardibodies Bren anti-RhD

rpAB%?%Yor){Hﬂ?J &ﬁ%\?l’:k%&%e ad %%5%\\7515 This will provide

Psnec‘t o nu‘nrhpr‘ nf r-I nnp
RhD‘ Theoretlcal Found iR t‘entlon
#, n‘:‘ ‘.1 mass. (Da) v :Q\mass (Da; ime '(mm)
570 d1 7358.2 7357.2 211
‘1591 | d4 4483.0 4482.2 213
160 .| d2 5585.3 5584.5 216
162 | d2 4322.0 4321.1 245
1189: | d1 8536.5 8535.3 203
191 | d1 6537.3 6536.4 179
192 1| d2 5667.4 5666.5 217
196" | D1-D2*° 6297.1 6295.8 303
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produci ng a particular individual nmenber. | f the
anount of an individual nmenber is conpared to the

wao odoalomabunt of anti body produci ng cells (e.gPCHPK2005/000504
measuring 1gG on all isogeni ¢ cell cultures), a
quantitative nmeasure for the fraction of cells
produci ng i ndi vi dual anti - RhD antl bod| es in th

'RhPOl ypkptidkscel |’
g T Y__;present exanplwr

|1“Hé69et¢c’iﬂl

\CketEXﬁM'?LE 13
) Et“i’m@f(mm) v

di v dual

menber s

6448 0mM a deyelyopment

alggbi or eac

. exchange ¢t oyt T 0 estijmte
rotk—eh "°r°'gf ¥ ,.$§ &b govvn StEampr ocﬂc@;si Ag—(DSP)
4d2 econbi nant | é‘_’l799l40nal G8kfdy - m
rocessing An anti 8BhMSr pAb S8EPBLE, cdmQi ni ng 25

[ or

\8’?3 purified U

o

$58g. L€ T

Og 3534 Ng

AAAL

Eﬁ%@t eps:

1.

i of
Ipit€—o1
Tl

+hao Aan
b C11C arii
1T nactivatior

HOOGI€S—usS

G»ZHQQ

%5? IVRD

hddex G 25 col U

rﬂﬁ)5ﬁ0 ani o

cl SUL bUI 9]

n2G5dchange 23%r onat 0g

m 2.
i ng a
aphy

ngi1a DEAE- sephs

r6as&.4col unneds3.4/i rus fisl trati o

n

1923 Pl anova 1§

Nhblat er,

anfhsqs hy

rophobi c c

har ge

3.Il|.:.)ll onm——chronat

rafiltratid

TR er

?85%',;,{\/5: ﬂ %r Cel CO

um

ﬁ filter Anal

\ﬂ§|5§ 3of_cl

LB "4 Ll UorT T

otHS-2i ver

ullllllJU

anlv after

e

il wisdual

DSP st 6

pzslﬁ‘ati on-

exsd9ahge C

hragmat ogr aphy

S ysed to anal ys

&obbg clon

k-l ver si

tygoduri ng

DSP of

pot

TH3, e, SO

fion. Sanples

r“=|q?rm| TTamt

affnr
t

I.A

U CP

= Ally

Fa
U Ul

L)

£
uolr Ul d

\ -dﬁ?ﬁD rpAb was ;ﬁ@ﬁb i7ed_ant 8%{-Pal yq
0@7nmm in 25 nMV14968isum acetied 150 229 sodi um

il 'opide, pH 5.0 gtsoaofgd ow rpseiood 60 ndsoh- 1 oper at ed
aD aﬁElddéﬁHﬂet

(4.6

Subs T Qésaﬁr?m HC almﬁgdemgd/ b ﬂwﬂﬂﬁdﬁb&tmw&and the peptides
yen el ute i near
are 300550 £BE1 Ui N Fargn o e Serli o Pleiled 3028 fence, a4

denatks a pebidae pr@tieacedfbyﬁil)eantgdqatlthe BHiand " |/’c§od§/SIm)Im§b¢1 éﬁiPQWPeptlde
a%%ﬁ&'ir?sda SREES LieRRgL gﬁ@t( Hd&%‘ce{lé(r)l ﬁtte%&QaIWbl%g did ByroGlu).

bThlg\ﬁé
romat ograns were conpared to det ect he
potential |oss of clanal

As 56?@%'Fﬁbleeymﬁ2é>eppdw§ora él%elo%ge‘{g Etpégtucgfltfgl[% DSCF 3 peptldes ?rom the
varigisié ipamn o8 x Hacmgebetihicratiat @g uajohy nianler ptehfadesl Dimesl, the MS data from

the glb r %t%atn%pg%%ﬁﬁ”E%@Héﬁra‘é@@%@%ﬂ%@' aquderEg; c@@g H%fldéhtmed in the

antldﬁ‘ﬁﬂ 5pé\b§a6mlermsed gt R P@gt'%zjafr% Faqﬁhftﬁ thggntibodies.
reveal ed that a substantial nunber of the individual
EX antégodl es display a " 3 peak pattern” as shown in
Aﬁb 16B. Carboyxpeptidase B treatnent, as well as
car bohydrate anal ysis have indicated that thi s charge
ThelpRéRrOGRMEIIE WubiBated theChunsadiob yf hti-eliotypeapeptides with specificity
towStdk RUIGL AP TP HRPENCErRbmBinahtl folyclonal anti-RhD antibody, as well as the

assessment of the concentration of one individual member in a recombinant polyclonal
antibody.

Generation of anti-RhD antibody-specific peptide ligands.

A phage library displaying seven amino acids in random sequence order at the N-terminal
end of pIII (New England Biolab) was used for affinity selection of peptide binders to
individual anti-RhD antibodies. Both a linear and a constrained version of the peptide library
were used for the selection. Microtiter plates (Maxisorb, NUNC) were coated at 4°C for 12—
16h with purified monoclonal anti-RhD antibody at 10pg/mi using 100ul per well. All the
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acid (data not shown). The present exanple
denonstrates that the charge heterogeneity is due to
w0060 7853 or mat i on, and how site-directed nut aRENBERES/000504
can be used t o obtain hom)gg?eous | EX patterns.
Expressi on and purification anti bodi es Stable cell
lines (obtained as described in Dani sh patent
twertp{five dratividun| BALIRO0S ©EBRfin khedregernlyin@t, po@paal) ansighiP antibody

wer@ﬁ%dec%%hrégn %rddr&tﬂdl?)%tperpﬁe%&ﬁ@%' H@WEv@nWsﬁBQtﬁ’&iéSNf'@re the recombinant
nonocl onal anti site On t

PolyglaAd AR eS oaﬁﬁa%eg%g?aw@ S U eS8 Sove 50), sentine
antis&liasméy be séxaed For3@éscrree;hmgnP(eTRHbIB|, asoimbacefssentinel antibodies

corrA.{b%mfl o é‘“r%eassc% aoﬁﬁ%%ﬁaﬁ’nﬁ\‘n%} ci_gag%éd“ ?_Jné\/bh@t'r'@ggggnthe recombinant

POWG'PF%ItPéQFeT aZSGe'eétﬁﬁa%éd"%fﬁd’rﬁ%rﬁ H*eaient'rl%@ottb%%%srfgnst'tute at
leas€ QMY @0¢4d, ABed, Z0PE VN gr PRty sl nlimdesofaitibadiant@stituting the

rec Weorl]rkantga I\{lggéa“??pﬁotel%rg ghge{tgél lTh‘élé gtlégi %‘;Iaatt@sr \!v%re s'iJBsequtently washed in

ant
PBSpGﬂﬁf/quten@ﬁ a0t there Iaﬁteld W[?%@hm%mﬂk/a’ﬁﬁ Berderigphages at ~10™

pfulg%;ﬂ el ﬁéédl'fbb/ e&lﬂr&ﬁﬁﬁ@g%{iﬂh%é Bsriatrginad Ahd QS5SR Mbiadlks @8re mixed
escrib r.on

ed
s N L L G R e
températype bwlruculsha@tae peweeleted utu]hegi\tce'@/kl@, stir@ng fdrER min followed by
neu EITZQP@(Q/QFA %Qﬁ@sﬁ?ﬁ%ba,ﬁté# tAe 46 F&UH D& hsi pmﬁ@lsﬁwfgie clones

col um of summari zes the numb
werg isglagedy DAAetrariediang Spauenpebinithe sediin sTesRngling to the random
pepBd icBRdi Bsble $5®BIoWEKops aligrintsitasfadedlisnl gnies enitiasdquances from
sin E% 16. N-term nal sequence analysis N-term nal
95 ?Peﬁce anal ysis of the separated peaks fromthe | EX
anal ysis of 2 selected antibodi es (RhD198 and RhD307)
Tablga$ performed in soI uti on by Edman sequenC| ng u3| ng a

g T AN R S

acvit ul

! yéi?@lblermnst rat ed M’(’éthliRN@Gcionéﬁézem NO 11)
yigmsdee to parti al aQpreirmatdconsry 1D e 11)

Rsnfcot he HC (see TablecdkdycecThss, 1 ke 11)
;,JQE%'CUEd ant i bodi e, Wst St |3 E@%eﬂ)

the N-ter

bR §8§k S:or respon &GF%P%%%&D(S [ es 101
811Phi of the HA WéGE?ﬂMS%q@eéISF(Qt E%NO 11)
| the-cBE have + 1 chamgeyerRMaeRE (SRS DRiNOGLL)
‘keky-coepr esent ed apidvoocizescathes= tieo 11)
A ?ﬁgclg%hﬁal\;g \gﬁrgh;mﬂé%ﬁéméé’ae(t(% D Nofll)
. |

1@l 1%t ani ne resid ‘£&@{ %&5 %Q%Qe%%éq‘ra Wy
‘0 LEMTRA sequenci ng| 2RCRTIETCOf ST e 1)
i boztices | i kew se d] BPICHGRRIGEGUEHECID N 11)
v/ 102-pa1” 1 peak pafs@mcmérreeces asml yzed iy
equenge anal ysis by,subieetsdg ($Re1o no 11)
“f??‘z%ge whi ch was| gl ecLlfebl ot Led OO, )

Hhée—He—and—+CEhand—onthesebtots \)/vele

L Conpanmus: & BEEASS i CMGYGPRMC (SEQ ID NO

| 202-01 ' “| acMPRNPLECGGG (SEQ ID NO 14)
it 202-05 ACAPRNPYECGGG (SEQ ID NO 15
vl 202407 ACPRNPFEMCGGG (SEQ ID NO 16)
S| 202-06 ACYPRHPLDCGGG (SEQ ID NO 17)
b | Consensus - PEP202 CAPRNPYEC (SEQ ID NO 18)

Fril30s-01 ACTTLLHFLCGGG (SEQ ID NO 19)

,,,,,,

Ant:L RhD305 L
oy /| 305-06 ACTTLLHFLCGGG (SEQ ID NO 19)
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A few anti bodi es harbouring an NNterminal Gn in the
HC (RhD162, RhD240) was shown to be to totally bl ocked
WO pooaoemssiiance with their 1EX profiles ("1 peakRCT/DK2005/000504
pattern”), while antibodies %Rth%, RhD305 and
RhD306) with the " 3 peak pa‘fern were found to be
partlally bl ocked as expected (see Table 18). The
fpretatipns_gfe based on seguencerydcel tsoat weldo)

i elat O% pgr centage of t&gﬁ%}\t&&{ﬁn SEgth ?,g 21%’

0,1 +°17and 2+) in the
‘and_ﬂbﬁ_alrnnd Nt erm L h%qg n r@ NO 22

u“ndl catied/i n| ¢egebas- RER3ND| d fcslr’a“i‘-‘b@ﬁ‘w éSEQ ID NO 23)
respectively. bData obtained fromblot. cData obtained
fromisolatedfr_actiqnsgeak1& from EX anal
Threeayaihgtie Bentides withspetic affthcioppats ihenbfnt-RRDAe4: @P#OﬁéPs
respgl:tuxeammae syeshadized becoRYing 6 therdetidexisohsensed sratibaick! gequence of
groy I%ﬁ%?relastgggg :n%]e% EQch Sgptl‘gegtc pggt o%r\HAsnc%ge\gbttc?B%HBt%gtcl%dC—terminus.

tagenesi s agenesi s S use
renove the charge heterogeneity froma selected _
The sprdiflstiagr BaFhdteaRes Was tastedne %ﬂ%ﬁ\ rieflG FH$H Platey Were pRgted with
Streﬁi‘a‘?fdﬂ’ﬁé’d DL ﬁé" 451116jh R pesvidisl bt!’lgxgamf wdihg lL@O‘lgIt;her well, Then,

peptécﬂa qkfu?eét?/tﬁ] ~n]6(aug Idn IPég o cﬁi ea%d%cp fﬁlowe&tbghncu gtvé/n aé”l]g-noval of
excéEh pepidertggiashinign Thé plstqslvwensubseguemtlarblmaemyl %i’(q SJﬁmmed milk/PBS

and %\}atsﬁed t'?eé fHRedin Iﬂi@d e9én Bme%\cﬁm@al Qr@dﬂhhg%nﬁ%lé&wése&ldéﬂ

| ent Xhol site in
SeP%"se'Yp%eraBP‘hse‘a'“\F\P"t‘%“ﬁﬁé‘gf%l1I0<5W’W BBHCT] \Rw%igétected using an
antlflﬂlmrIdG chRYUGEIE(CRIEE S AT H WM@W@E WSEeX Kl N@es and

dete<c 5?%% ecE §¥t%£§qdlrW@WWa . Reactions
wergpesminstedel§-25tmhie Iptey by gedipg hrpk ofdy M Hap@le APPITERNCOMTYSE Were
meatshr%d@t Usg quﬁ'eﬁt%@ach eﬁtlrtfé atnet merbéﬁelef mMd@clVihi 2@ g RND

ancheys Spner Fhapeeecs é‘é’éﬁs&?ﬁ%‘l i RSB R AL BRegoer-srotern
Henpe,i REELE2 orCRourelzartti-BiN1 6Reargibpey, PEP2AZdonN beundramtiFRiz308rpnd
PRP%\!‘SA‘OHQbglm%"z?rﬁﬁRl([ES‘WMWE%!QnEILtBL@E@)raﬁ@Eb&% @ycles

accord| ng to the manuf acturer's instructions. VH band

r oxi mat el urified on 1% .

petgfand PR 4 b o R 2B SR A ROTESEY e FRe@ PR 11 ghert-AD
antibsdyan agar ose gel and cloned into the pCR2. |1 TOPO

vector (Invitrogen, CA) according to the

Usﬂﬁ’r%&%l%ﬁs of phﬁﬁ’écr H‘EF—kﬁ’@@S r%%ﬁ)%a%h@éﬁé@g réf@n%néé‘lstandard it

were verif sequencl n ori1 gi nal

wasmoaahleﬁ@ dolRETeR DS BOF AR A PRAS AAPoR ERIB Yyt A amount
of afisbdidiah aamgtukd ef redbrabiadntf gohgoral arficRWD alittbop CRZriefily TEROA plates

werg cg Sted mtﬂ%g%%%rg g@fn@?&a@@mt#ﬁ%@)ﬁlIUte];irtg eleB . #PBS for 1h.

was prepa roma
Aftqombatwe eme@mpeﬁtiderwa{srwemevwwgas@ﬁw é’@%;a'@?%‘éé/tﬁr? §ubsequently

blocked irf Qb/otshﬁ;nrﬁé@ﬁﬁﬁ%s%fndtv&h%h&pfré@ﬁhei rﬁaﬂaﬁﬁlﬂbmaﬂ_ﬁ}ﬁnlyclonal anti-RhD

anBEOLTPRIEH, T P R B) TRET R (e SHIBALIRgUdge 2t altions
rangihgfrbl@ bientb384 foler Thieysanime wephretyree it aefdr@lies Insemrgte wells on
the Q%ﬂ& ﬁla t eﬁ%]%&org?ﬁpt@%ﬂ ftrn&oNoﬁﬁraWun@JD3@5 "énh@ocﬁ; HMarting at

ant | 9, dis g cP ak"
10ug/ml were added as reference samples in order t ge erat a standard curve. Bound

antibody was detected using an anti-human IgG-conjugate (Caltag cat # H10307). The plates
were washed five times and detection was carried out by adding 25 ul of chromogene (TMB,
Kem-En-Tech). Reactions were terminated 15-25 min later by adding 25 ul of 1 M H;S0,.

Absorbance values were measured at 450 nm.
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|EX profile, resulted in a significant different
profile with only one peak (Fig. 17). Thus the charge
whedenogehei ty had been elim nated successf ul | PCHDPK2005/000504
changing the N-terminal G n residue to a Gu residue.
Bi ndi ng assay To asses whet hé? the N-terninal nutation
affected the functionality of the antibody, the native
The atenidBoichyrveR&X 8@ arla srapettionalstoi doscamtratiore Wit@hthe following range:
counterpart, RhD189E, was assayed for binding to

T oCYtes [Eryt irocyt 65 Werg prepared
MO?OCPngv\%nq tg?o?%b obtiasned |byoys heglotdsp donjar,G196f t ef

infor ngAannQpnf at the Bllood BankAalberly Hospi-tal ,

T Ot

ODER) by washing theliPBod t[Ar3®8 ti n¥s>6/n P §31§ bco
I nvitrogen, United Kingdom containing 1 % bovi ne
Thessedaianredubesrinma ¢tBeerd Shigysenithaihg reaedtionasTOrkifylx-0.2R6 and
R2= @_rgjgw_rocyt es were resuspended and stored at 4C as a
10% solution in ID-Cellstab (D aMed, Switzerl and). The

bi n apaci t f heatlbodlesvva a Si
The g t%‘gqe%?rs‘%n rfz{?f ﬂ'\%%@)’{dgg l{rv%aiw%is cel qu‘ Cfoﬁ Ot’%%famp le
was1BedB8Acaldildte theormceftration of anti-RbBBes antody irnide reepnHBsINt

T L alBpln 96 well plates (Becton
p°'y’ll‘§9’f§%ﬁ§'oﬂqgﬁt\?ﬁ?g RO USA). Fifty m of the antibody

solution were m xed vvlth 50 mMl of erythrocytes
At o Heaish 184104 the Pryesaps POAB0 FReRsUre Eorinf P@ﬂ%?@%@@% 14,
corrb¥foB@ing 36@n @nti-RhDB03F ahtibddBTonckerBidh of3.8480.5 y/mof the polyclonal

on B0 QSRR Ly 2R (RSP no
antibettyeshrpde wae hoG Bl eTrasdtHeesnti- %TDW5@nf‘b¢dY3@PW§WtS PHE% of the
| £8ib¥BS &nashed in PBS, 1% BSA and in FacsFl ow

poly%%g? onl MI:\)fs{:kl nson, Belgium (300 g, 2 mn), and

resuspended in 200 M FACSFI ow. The sanples were run
EXABIPLELSFACSCal i bur (Becton Di cki nson, CA, USA) and data

anal ysis performed using Cell Quest Pro and Excel. As
Theiﬁpgs\@!ﬂt {eﬁmjl:dlg HH%&?ateQ&esdsg e Eht‘? ﬂf‘cgtygé Eéﬁfd@@&eldér&lfp s 20

@{) ositive ery % es was observed
antibed e rFPEHEE EIHOPHPREFIOIANNG %@a PP JeoRdiRtearipa Py iquid ion-

exclRIHFERA O MZEgrBeHi€ bested Ly reodraBih dethol yitloh EDanpiF RID biettbodf.
many anti-RhD anti bodies was due t o parti al

A recgmlanblan tﬂ)o?y%lo%)&(ll #%?R% Eﬁ{t{?d?%%)mgo%dr z?'sif'ﬁ?v {j@alta FAD antibodies

n
wasrsegar@tﬁeisbvwatlphr@xmngﬁ c'a“ﬁmatqqﬁ@hdrﬁnﬂ Kbeifragiosp |W@T?1'é&“é§ted Each

frach@r?w'aﬂe%rﬁ‘ﬂbd BR:ITSW 3l thO&Hr8e ah@ﬁcﬁcﬁt?@@ﬂ@jtﬁ)és (as described in

Exa%q%_ édgloﬁ/e\l; ?t:]t'hg(_;’p;et%%éé the iuiar)& g?%@gadﬁlrng‘( in each fraction.
An olealepof teichirangptsgmapl wish d@rﬁjﬁ/’sdatg peiThfraecert emme@jbéi@WGd that
thls% f'ngd B IB@l\.(ée'aQo Hehfi Wlﬁ@ibldﬁé\ra'nﬁp&ﬁesr |ﬁ%‘ &rr‘tsPchefr fFa'&ﬁon (F|g 12).

produci ng such "proteins, P |
Thup oY ETERAEE (46 3 °Ft@§&’ekﬁ‘ta pastiedlar e éot'ﬁh\FéI%‘} Si}aﬁtt 'F BRse to
mak¥ €semicguaatitatine assedirvérd wa thenmmypesision bf smnmexpmbditaien $f bomologous
t heir encodi ng sequences, said procedure conprising
proteins . . X
anal yzing aliquots of said sanples by one or nore

protein characterization techniques and/or by one or
EXAVPLE ggeneti c

Ensuring compositional stability is a key issue when manufacturing polyclonal proteins for
medical use. Specific peptide-ligands capable of identifying individual protein members within
a complex mixture of homologous proteins can be used to monitor the compositional stability

of a polyclonal protein during manufacturing by extracting media samples during
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anal yses of the protein-encodi ng sequences. 2. The

procedure according to claim1, wherein said genetic
W@ pabyems3 are sel ected from RFLP, T- RFLP, m crPEr/DKER005/000504

anal ysi's, quantitative PCR and nucl eic acid

sequencing. 3. The procedure %ccordlng to claim1 or

2, wherein said sanple is a cell culture fraction
fermeatapion st tiffetdme gerdrhorofims abidtscaridt applyingiquahitatiye deteairnemethod
such’ GRE & S kgth%héhegc%ﬁequ{xghﬁlesﬁ' d protein

aracterization tec nlques are selected fromi)

chronatographlc anal yses ar a prote
In SRR Great RGP B AeBL AR LA R ER 19 Ll T sy e D162
202 @hd Boﬂbemioﬁiescwdragmitnametslncafpdrlhleloh(ﬁﬂ!rmeogﬁcms pmcetseofnaspWCB
producmé x@&ﬂnl%l ?gmoﬂgil an%e&]'l'l'jgg\ﬂb'agy @&ﬂpés\ékj o?‘ﬁ@uMﬁhé anti-RhD

speC| cules for onngo F
antippcigse FigGTe 15 Iysieates BeaRin @tRe @5 i SEndl i podies (anti-
RhDWEE I ®i2rngaiod) ehaierarin® glilayion tmrwﬂ;qmeslurm Basedtation, with G8

S C an size. 6. The
CO”B%BEQB%F§Q§’ésﬁarW°g¥§%€ﬁg n1§ %Feln an i ndi vi dual
chr omat ogr aphi ¢ anal ysis i s based on physico-chem ca

exaPpOPesties selected fromi) net charge, ii)
XAﬁ gpophob|0|ty, iii) isoelectric points, and iv)

nlt roce ure accardi n ne of . .
The@reéﬁﬂtse@n}%e '@“St{?ﬁ‘fgﬁ‘ BiMF '%ci?i g ﬁ'}‘? Fgﬁﬁogpﬁi%l?s naryees” particular
antieRh® Feibbay mes callscuitu raunixiate nimns e erarhpleha oYdtisgroapkiing &, two
dlffe-lrgrﬁ ap\E Bgmguc@r?gc&]mqanQWEQaﬁél emuémg‘@nearnﬁl-lalowb@ peptide and flow

proteol ytic digestions of the honpl ogous
Cvtoﬂ?f%ltyeplh@et}?%t'oﬁerf ormed in order to isolate N-term nal
mar ker peptides or peptides with characteristic am no
Twoaﬁdildldﬁéltiaatlm antfbadg bicdlneihg tail lirgs, AHTE 63rapdeRhpP282, were mixed at
defi qcraclgl grgle %rc%lné}gge & ﬂéﬁ\%er{rﬁjﬁ)z%% 913%?9‘3“;\ hgpidakect or

are an I otype peptides or ant|-|d|otype
anti bodi es. 10. The procedure accordin

Biotigiytatesi pepside 30 KPER208 PR ip&semale o ﬁTQUbFH}gd{ %@ycoerythrm
conﬁ@éﬂeb@@ﬂépﬂa&dlﬂ iSA-eBdoifgtnt peptide tetramerat Thertetrthmers were incubated

W|thbté1|e|cell Pﬁegrln ﬂr%t% ornZOO r@x%dag%%dctﬁel ls'vae ?rtﬁp{#gﬁg%naa‘: CS CAlibur

procedure according to any one o
flowt ¢yeorndtar @cmnd?lcmnsoo) Lellghesidiefos meoteb“amfsewe ggkad; agetgpicted by

R1 Mﬂjma S5 Inaftdub G fniseP ediNREa Were thdasufdtPadPRECETINe A and B).
according to any one of the preceding clains, wherein
said characteriz

A feﬁB,P'% s o1 H@ arE;r Igl?lgﬁﬂ%bogy pggcﬁflnﬂéel?ﬂrﬁelélygkhe ;g‘gse%@g ofPboth antibody
expsaaeitig ace sompatdEmly expressingl callamyithin theZell fithge T'gra(gg@g tipgashare of

PEP%&? P&s‘&h\{égceh?maé‘%];)&[?:% e t'blfb@ nGl'h%@leé*' e&gr&l‘) ﬁé E@I.s neesElioe

two anal yti ¢ techni ques

det%{ﬁh’l‘%ﬂzén Eis @<a§%| vg_%ass&!@ed t'ber En’,aéﬂ a? g%é%sg&goqeusgm tBe mixture of
Rhigle2iafy RAD20M easiine emee anialRD202 bkobiTigueuldhaveprest @pgessed by

douﬁrefs . arﬁﬂtgecgfl tﬁg I%r‘%thelggﬁbg%ﬁd e ‘f% 5%0%9 (R&Gpe%rrﬁecﬁ' ABwever, the

anot Icte que’ I's a genetl
resmgih;ah@gatgd Hecerigicingss of e gewtmn The percentage 0O RhD202 cells bound

by PEP202 tetramer in the mixes was calculated from the percentage of cells in gate 6 (R6),
as shown in Fig. 14.

The percentage of the RhD202 cell line in mix a) was calculated according to the following

equation, exemplified with the measurements for mix a.

%Gate R6 mix(x)  14.12

%RhD202 cells = -
& O = y Gate R6 RhD202 3142

%100 =45%
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15. The procedure according to any one of the
precedi ng clains, wherein said sanpl es are obtai ned
wo eararsss ngl e pol yclonal cell culture at diffRCEDK2005/000504
time points during the cultig tion and the relative
proportions of said individu honol ogous proteins
and/ or encodi ng sequences are conpared. 16. The
TaMpﬂ@cedure accordlng to any one of claims 1 to 14,
T el T () nidi fferent
‘ ”““fﬂpﬁ&‘i“arﬁ ?("Bz%ﬁ i E'%ag Fe? &Z(’a'?'t“.s%%m r tinme point
059 elative prop h#Pi ons of said inAdi vi dual
| 6p®¥s proteins a169or encodi ng seduences are
‘cofiparieds 17. The progedure according tljo any one of
Wpfoﬁdlng cla!ns ywgerein the different honol ogous
ths—having different—variabte Tegions are
reconbi nant proteins. 18. The procedure according to
EXAMIPEE il 17, wherein the reconbi nant proteins constitute
a reconbi nant polyclonal protein. 19. The procedure
The %@&@ﬁﬂéﬁ%dlé3|lla§tyat@§ﬂle<1fsetoh eeanma@azﬂmrtg a@ke’sblﬂﬁe digtrdugbmof the

mdw&tqlg F%seé e%%%ﬁlgelasrege%gm P f1e|orr]u§.s ¥vh lal ]9% e))r g{%{%ﬁulture

regions. 20. The procedure according to any one of
Thec¢edininse Is based 8n thehegasence diferghecsamang the ingivisyeligntibody encoding

nucllcOlcRl AgudiR¥s. riﬂJe%ftf\@f/ﬁfEty YRfHeaRd @ dli£ @hetttyaiheoding 8dduences a
receptors with

iy ROV BRVB oD B PR R P Sha R 1S e i each
merhis@| rapriesemtedhidl/ tbe pdigtienaticalhtine irasérabiydond efuiak CPIROIEQDHS, CDR1,
CD@rtﬁ'%ﬁéﬁng SRl fbln% |d?mgytfl:1le%all4ar?ﬁxlobel MR prederablys ﬁneoéDR3 region

nensi onal romat'ography in the separation of

is sqleryed, fof dgsiornng F%WMﬁﬂlpé?ﬂﬂ es with respect to their

diversity froma pol ycl onal anti body or a m xture of
Oligopinstidaaksignt i bodi es. 23. Use of nul tidi mensi onal

chr omat ography in the separation of individual T cel

The p‘?‘?nee% ereoquJ Fa‘B W‘@Qﬁwpl‘ic‘aﬁ Berd - 95/ RiiGddiMes are

receptor or a thUI‘

f
obtamqg:b@p@ﬁagossrble erimef Q@%@ﬁso?@ Agg{nse}@\s%é’?rpm PEﬁner anneallng in the
FR3Gkhigh Bﬁihleﬂ@aﬂf oMNidhe Eﬁalﬁl alarlaﬁﬂafeg;&)nh ehethegenast pricausetaling in

the Fé‘gg%lpﬁlr?éﬁf% Ap qt?/{an er sroge@lﬁ!: fog~ gg ?ﬁ%ﬂﬁe E:%ﬁ' rg!fﬁgﬁ thfEh differs

betwieer thre WEIIVI@}JautT@thES ofehe d@r@p@op"éfﬂﬁ@m\é*ﬁ a‘gﬁ"?‘?oreélﬂnd's designed for

cacH BBnEBE Redesaccording to claim24, wherein said change
is perforned by site-directed nutagene3|s of the

oL B et U SRS Ay L QAL B porossing e
folltiangight antpRind entiediesmayniee designed @s invitiataccheigw. manrber s
of a polyclonal protein. 27. The nmethod according to

ForfE¥ #/08ersd fifn&! Bl BB cidfest © 26, wherein said protein
I's an antibody or a T cell receptor 28. The procedure

Fw aﬁn%g%d' ngq;c%,:o E&%TTﬁAO&TGCJrc?& B OgPgndgnt thereon,

Rw primer: TTG GTG GAG CCA CTC GA (SEQ ID NO 25)

TagMan probes for all the individual clones are shown in Table 17.

Table 17

-y PPN P [N ‘11“"‘ “m ! f’ I i ‘“’,:“i “‘( teng o
RhD # i .TaqMan probes T R R LT R R LI S
4917 /' | AGA AAT TTG TTC GGT GAC TAC GAT CTT AAG TCC (SEQ ID NO 26)
196 | AGA GAA TTG AGC ACG CAA CGT GGA TAC A (SEQ ID NO 27)

1201 ", /| acA GAG AGT ACT CTA TAT AGC AGC AGC TGG TAC A (SEQ ID NO 28)
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chr omat ogr aphi ¢ anal ysi s based on net-charge, wherein
proteins exhibiting charge heterogeneity caused by
weywbiogmss on of N-term nal gl utam ne residues BCEDK2005/000504
subj ected to the nethod of clégi ms 24 to 27. SEQUENCE
LI STI NG <110> Synphogen A/'S <12 0> A PROCEDURE FOR
STRUCT RAL.CHARACTERI ZATI ON OF A RECOVBI NANT
CLOBAL cBRENELN, CR: AndChe/ChONAL cCHIsEQ LNk <380>

PCI00 G160 185 154 (05 2PALENLEE ¥ Efs8h O R0 301210> 1

ED Smie SIT N G M I NG SRR
31921150 DBGA C) STAER 669 TAT AGA PG APGTOG 55GISER TR0 32)

|32dequsnt eccAG0 T TE gera dTR @6 SgtQOENG deac 24 <210> 3
<211> 20 <212> DNA <213> Aritficial <223> Priner
An adieqpgine @rirg00esign togtagyleeayy ichait agatint spagence? tonstitute a forward

priniet hhreatiflg 728X, IR &dod artd telbiGk kimer in the constant region, and the
TagMan probe in the J4-C junction as described in Rasmussen, T. et al. 2000. Exp.Hematol.
28, 1039-1045.

Real-time quantitative PCR

MRNA or genomic DNA is extracted from pelleted cells. If mRNA is used as template it is
reverse transcribed to generate cDNA prior to the real-time PCR. A number of real-time PCR

reactions corresponding to the number of clones to be analysed is set up.

The real-time assays are optimised with regards to primer concentrations and TagMan probe
concentrations. Reactions are performed in triplicates in 96 well plates sealed with optical
adhesive covers. PCR reactions are done in commercial PCR mastermix and performed in ABI
prism 7000 (Applied Biosystems) with subsequent analysis using the ABI prism 7000 SDS

software.
Analysis of the diversity

The C; values of the different clones are compared to each other, and the distribution of each
clone in the polyclonal cell line is calculated. The method may be applied to assess batch-to-

batch variation as well as clonal stability over time during an individual production run.

EXAMPLE 12

The present example illustrates a method for evaluating and demonstrating the polyclonal
nature of a polyclonal cell line (e.g. a pWCB) capable of producing a recombinant polyclonal
antibody by means of DNA sequencing of the variable region of the heavy and/or light chain

antibody genes from single-cell clones derived from the polyclonal cell line.
Single-cell cloning

An ampoule of the pWCB is thawed and cultured for a few days in complete medium to
reconstitute good cell viability. Subsequently, single-cell clones are obtained by limiting
dilution, where the cells are plated in 96-well cell culture plates at a density of 1 cell/well, in
complete culture medium. The cells are incubated at 37°C, 5% CO, for 10-20 days, and the

plates are then scored visually for wells with single colonies under a microscope.
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<223> Primer sequence <400> 4 accgatgggc ccttggtgga 20

<210> 5 <211> 8 <212> PRT <213> Honp Sapi ens <400>
woaslo/ovas3 G n Leu Val Gu Ser Ay 1 5 <210> 6 RI/DE2®5/000504

<212> PRT <213> Hono Sapi ens_<400> 6 Gu Val Gn Leu

Val Gu Ser Gy 1 5 <210> 7 2211> 7 <212> PRT <213>

Hono Sapiens <400> 7 Gu lie Val Leu Thr Gdn Ser 1
Alterr@iligely, Singhet-gell Gonea frosn HRIPWOA gte crhé@mecsa@n@ﬁ@\%%@@&scgter Viable

pwcﬁs&llé lar%sggtéh Med soHRid ifdoMeSREN Blates e BfedOwit? 146> pi7conditidred
complete me&num aljcblrrcoelI]SW(QII ?‘Re cells are incubated and scored for single colonies as

described above.
Nucleic acid sequencing

When the single cell colonies in the wells have grown to confluence, aliquots (10-20 ul) from
each of a desired number of wells (for example 100) are transferred to new 96-well plates to
be used as template in DNA sequencing reactions. The sequencing is either performed at the
mRNA leve! or the genomic level using between 1 and 100 or 1 and 1000 celis, respectively.
In the first case, a PCR fragment covering enough of the variable region to distinguish the
different antibody heavy and light chain genes present in the pWCB (typically at least the
CDR3 region) is generated by standard RT-PCR technology e.g. using the commercially
available Qiagen one-step RT-PCR kit, following the instructions from the manufacturer. The
cells are lysed prior to the PCR reaction. The resulting PCR fragment is gel-purified using e.g.
Qiagen Qiaquick Gel Extraction kit and used as template in a standard DNA sequencing
reaction followed by analysis on an automated DNA sequencing machine such as ABI Prism™
3100 Genetic Analyzer (Applied Biosystems). Alternatively, DNA sequencing is performed on

genomic DNA as described above, except that the reverse transcription step is skipped.

For characterization of the anti-RhD recombinant polyclonal antibody, the following primers

are used:
PCR primers for VH amplification:

RhD#001: 5'TCTCTTCCGCATCGCTGTCT (SEQ ID NO 34)
RhD#007: 5'AGGAAAGGACAGTGGGAGTGGCAC (SEQ ID NO 35)

PCR primers for VL. amplification:

RhD#005: 5'CGTTCTTTTTCGCAACGGGTTTG (SEQ ID NO 36)
RhD#008: 5’AAGACCGATGGGCCCTTGGTGGA (SEQ ID NO 37)

Sequencing primers are:

VH: 5’AACGGGTTTGCCGCCAGAACA (SEQ ID NO 38)
VL: 5'CCGAGGGACCTGAGCGAGT (SEQ ID NO 39)
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35

<400> 9 Asp lie Gdn Met Thr An Ser 1 5 <210> 10 <211>
7 <212> PRT <213> Honp Sapi ens <400> 10 G n Ser Al a
wahewebmss3xEad n Pro 1 5 <210> 11 <211> 13<212> PRICHBK3005/000504
Aritficial <223> synthetic peptide <400> 11 Ala Cys
Mt Ay Tyr Gy Pro Arg Met s Gy Ay dy 1 5 10
<210> 12 <211> 13 <212> PRT <213> Aritficial <223>
ELISAyant st/ celfseptigdmtiddiotype P2pifdes Cys Pro Gy Asp Gy Pro
Arg Met Cys Gy Ay Ay 1 5 10 <210> 13 <211> 9 <212>
As aRBppiedtattoAhk hiikisit akid sddencmy Ntrkeldnal @iidsiEien of 8 Gatxilise of

antib%{ﬁ p’l\*/c%uc%gycel-‘}/ éuc(l:nga\s/ a%o?yc%rngl v'\\//ct)er&in%yc%“ %ar%( c<a2n1b%>as%élssed using an
anti-idiotype peptide ELISA.

The sorted single cells are cultivated for approximately 14 days, thereby generating isogenic
cell cultures from the single clones. The supernatant from these cultures can be analyzed for
the presence of specific anti-RhD antibodies using anti-idiotype peptides in an ELISA assay as
described in Example 7. This will provide information with respect to the number of clones
producing a particular individual member. If the amount of an individual member is compared
to the total amount of antibody producing cells (e.g. by measuring IgG on all isogenic cell
cultures), a quantitative measure for the fraction of cells producing individual anti-RhD

antibodies in the polyclonal cell culture can be obtained.

EXAMPLE 13

The present example demonstrates the use of cation-exchange chromatographic analysis to
estimate clonal diversity during down-stream processing (DSP) of a recombinant polyclonal
antibody.

Down-stream processing

An anti-RhD rpAb sample, containing 25 individual members, from a developmental
bioreactor run was purified using the following DSP steps:

capture of the antibodies using a MAbSelect column

virus inactivation at pH 3

buffer exchange using a sephadex G-25 column

anion-exchange chromatography using a DEAE-sepharose column

virus filtration using a Planova 15N filter, and

hydrophobic charge induction chromatography using a MEP hypercel column
ultra filtration/diafiltration using a milipore biomax filter

Nouhkwbhe=

Analysis of clonal diversity after individual DSP steps

Cation-exchange chromatography was used to analyse the clonal diversity during DSP of a
recombinant polyclonal antibody composition. Samples taken after step 1, 3, 4 and 6 during
DSP of a anti~-RhD rpAb was applied onto a PolyCatA column (4.6 x 100 mm) in 25 mM
sodium acetate, 150 mM sodium chloride, pH 5.0 at a flow rate of 60 ml h-1 operated at
room temperature. The antibody components were subsequently eluted using a linear
gradient from 150 - 500 mM sodium chloride in 25 mM sodium acetate, pH 5.0 at a flow rate
of 60 ml h-1. The antibody components were detected spectrophotometrically at 280 nm and
the chromatograms were compared (Fig. 15) to detect the potential loss of clonal diversity
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<211> 13 <212> PRT <213> Aritficial <223> synthetic

peptide <400> 14 Ala Cys Met Pro Arg Asn Pro Leu Qu
w@y®eBsEy Ay 1 5 10 <210> 15 <211> 13 <212CPBK2005/000504

<213> Aritficial <223> synthetic peptide <400> 15 Al a

Cys Ala Pro Arg Asn Pro Tyr Qi C&ys Gy Ay Ay 1 5 10

<210> 16 <211> 13 <212> PRT<213> Aritficial <223>

duriryPsi eh kice ﬁ%@édt@&aﬁﬂ@@?wi@de%cﬂws@ﬁﬁedf’nﬁné\tgmﬁSﬂcﬁ’&r@ePhe

chro 3:1 @{%rt logalydl\gréf 2111 s BsseRtisiklfrndngedaliding bspeR3d 2>
L.clal 3> synthetic peptide <400> 17

reco Qa@%°¥f na‘D?'bt'led H| s Pro Leu Asp Gys Gy Gy Gy 1

5 10 <210> 18 <211> 9 <212> PRT <213> Aritficial
EXAMPLE 14

IEX analysis of more than 40 antibodies against RhD has revealed that a substantial
number of the individual antibodies display a “3 peak pattern” as shown in Fig. 16B.
Carboyxpeptidase B treatment, as well as carbohydrate analysis have indicated that this
charge heterogeneity is not caused by C-terminal lysine clipping or presence of sialic

acid (data not shown).

The present example demonstrates that the charge heterogeneity is due to PyroGlu
formation, and how site-directed mutagenesis can be used to obtain homogeneous IEX

patterns.
Expression and purification of antibodies

Stable cell lines (obtained as described in Danish patent application PA 2004 01133 filed July
20, 2004 ) each expressing a distinct recombinant anti-Rhesus D monocional antibody from a
specific site on their genome were adapted to suspension culture in serum-free Excell 302
medium (JRH Biosciences, Andover, UK) supplemented with 4 mM L-glutamine (Invitrogen)
and anti-clumping agent (Invitrogen) diluted 1:250, expanded and banked at -150°C using

conventional freezing procedures.

The supernatants were harvested from the cell cultures prior to banking, and the supernatant
were filtered prior to purification of the anti-RhD monoclonal antibodies using affinity

chromatography (Protein A) essential as described in Example 1.
Strong cation-exchange chromatography

The monocional antibodies purified in the previous step were subjected to strong IEX
chromatography essentially as described in Example 1. The IEX column of Table 18
summarizes the number of peaks present in the IEX profiles of selected antibodies, such IEX

profiles are also presented in Fig. 16.
N-terminal sequence analysis

N-terminal sequence analysis of the separated peaks from the IEX analysis of 2 selected
antibodies (RhD198 and RhD307) was performed in solution, by Edman sequencing
using a a Procise 494 Sequencer (Applied Biosystems, CA) operated as described by the

manufacturer. The sequence analysis demonstrated that the charge heterogeneity was
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<223> synthetic peptide <400> 18 Cys Ala Pro Arg Asn
Pro Tyr Gu Cys 1 5 <210> 19 <211> 13 <212> PRT <213>
WORM0600T5RI <223> synthetic peptide <400> 19 APGI/DK2005/000504
Thr Thr Leu Leu H s Phe Leu s Gy Gy Ay 15 10
<210> 20 <211> 13 <212> PRT %213> Aritficial <223>
synthetic peptide <400> 20 Ala Cys Thr Thr Leu Leu Ser
due RhgartielcyCyzatiGhyof Ghg NSteyminah Glipokthe(1C pseelable-18)3 Thpg, Ane first

peaki?%-lrgta%&ég ﬁ&@i‘% @ftﬁki@ﬁéﬁloﬂ(ﬁh%&f*rﬁmﬂq@/ RE 'trﬁjeeHé‘tg{PN%é&mml of
the 15C hevecd Tharaey; serons pesk <orrespoprd kpanBbodias WhereAne of the N-
termﬂ%géMatvt@E'b%dQ@@f(tm ié@:%ﬁu FAnAIHE A% ASRhaQe),Leid the third
peak most likely represente%lantlbomes \zhere){he N-terminal GIn of the HC were
unmodified (the N-termini of the HC have 2+ charge). Cyclization of the N-terminal

glutamine residue to PyroGlu renders it refractory to Edman sequencing.

A number of other anti-RhD antibodies likewise displaying such a “3 peak pattern” or a
“1 peak pattern” were analyzed by N-terminal sequence analysis by subjecting the
antibody to SDS page which was electro-blotted onto PVDF membranes. The HC and LC

band on these blots were subjected to Edman sequencing.

A few antibodies harbouring an N-terminal Gin in the HC (RhD162, RhD240) was shown
to be to totally blocked in accordance with their IEX profiles ("1 peak pattern”), while
antibodies (RhD196, RhD305 and RhD306) with the "3 peak pattern” were found to be
partially blocked as expected (see Table 18). The interpretations are based on sequence
yields as well as the relative percentage of the different charge variants (0, +1 and 2+)
in the IEX profile.

Table 18

RhD # .| Seq anaIyS|s HCa L }‘;Seq analy5|s LCa 1 IEX . v(:}*g Comments Sl ,;‘fj “

B R e Y 'pattern) . 5 u

162° QVQLV no seq DIQLT DIQ 1 peak Total blocked N term|n|
SEQ ID NO 40 SEQ ID NO 42 of HC

196° QVQLV; QVQLV n.d. 3 peaks | Partially blocked N-
SEQ ID NO 40 termini of HC

306° QVQLV; QVQLV EIVLTQS; EIVLTQS | 3 peaks | Partially blocked N-
SEQ ID NO 40 SEQ ID NO 7 termini of HC

240° QLQLQ; no seq.‘ DIQMT; DIQMT 1 peak Total blocked N-termini
SEQ ID NO 41 SEQ ID NO 43 of HC

305° QVQLV; QVQLV n.d 3 peaks | Partially blocked N-
SEQ ID NO 40 termini of HC

198°¢ P1: QVQLVY; no seq.® P1: DIQMT; DIQMT | 3 peaks Total blocked & partial
P2: QVQLV; QVQLV P1: DIQMT; DIQMT blocked N-termini of HC

are seen in pl & p2,

SEQ ID NO 40 SEQ ID NO 43 respectively.

307°¢ P1: QVQLV; no seq.® P1: DIQLT; DIQLT 3 peaks Total blocked & partial
P2: QVQLV; QVQLV Pi: DIQLT; DIQLT blocked N-termini of HC

are seen in pl & p2,

SEQ ID NO 40 SEQ ID NO 42 respectively.

afxpected and obtained N-terminal sequences are indicated in regular and bold font style,

respectively. ®Data obtained from blot. “Data obtained from isolated fractions (peak 1 & 2) from
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15 10 <210> 23 <211> 9 <212> PRT <213> Aritfici al
<223> synthetic peptide <400> 23 Cys Thr Thr Leu Leu
wok@eMimssieu Cys 1 5 <210> 24 <211> 21 <212> DNA/BR1®35/000504
Aritficial <223> Prinmer sequence <400> 24 cacggctgag
tattactgtg c 21 <210> 25 <2183 17 <212> DNA <213>
Aritficial <223> Prinmer sequence <400> 25 ttggtggagc
IEX rabysis denalyzad in<splu@on )2 &yeization E3he-tarmirpNNutapipresidue to PyroGlu

rend¥si it fekrgbtaly 15 2dman RigueRingS BAYGRE etsrAlifby 26 agaaattt gt
tcggtgacta cgatcttaag tec 33<210> 27 <211> 28 <212>
13> Aritficial <223> Prinmer sequence

Site- irectég mutagenesis

Site-directed mutagenesis was used to remove the charge heterogeneity from a selected
antibody by changing the N-terminal GIn to a Glu, The expression plasmid RhD189 encoding
a full-length antibody with an N-terminal GIn in the heavy chain and an N-terminal Glu
residue in the LC chain, was used. The VH region in this plasmid is flanked by an AscI site in
the 3’ end of the signal peptide coding region and a silent Xhol site in the J-region.

Mutagenesis was performed with the following primers:

RhD189 forward: TGGGCGCGCCGAGGTGCAGCTGGTGGAGTCTGG (SEQ ID NO 44)
RhD189 reverse: GGAGGCGCTCGAGACGGTGACCGTGGTCCC (SEQ ID NO 45)

Ascl site in the forward primer and Xhol site in the reverse primer are underlined, while the
Glu codon (GAG) in the N-terminus of the VH region is shown in bold. The RhD189 plasmid
was used as template in PCR reactions with the above mentioned primers. PCR reactions
were performed with the Phusion DNA polymerase (Finnzymes, Finland) for 25 cycles
according to the manufacturer’s instructions. VH band of approximately 400 bp was purified
on a 1% agarose gel, incubated with BioTaq DNA polymerase, repurified on an agarose gel
and cloned into the pCR2.1TOPO vector (Invitrogen, CA) according to the manufacturer’s
instructions. Clones containing the VH insert were verified by sequencing. The original VH
fragment was excised from the plasmid RhD189 with Ascl and Xhol and the mutated
fragment from the pCR2.1TOPO plasmid was inserted instead. Endotoxin free plasmid
midiprep (Macherey-Nagel, Germany) was prepared from a positive colony from the cloning

and sequenced to verify the presence of the correct fragment,

The antibody was subjected to SDS-PAGE analysis, electroblotted followed by N-terminal
sequencing of the HC band to verify the replacement of GIn to Glu (data not shown).

Exchanging the N-terminal Gln to Glu of the HC of antibody RhD189, displaying a *3 peak”
IEX profile, resulted in a significant different profile with only one peak (Fig. 17). Thus the
charge heterogeneity had been eliminated successfully by changing the N-terminal GIn

residue to a Glu residue.
Binding assay

To asses whether the N-terminal mutation affected the functionality of the antibody, the
native antibody, RhD189, as well as its mutated Glu counterpart, RnD189E, was assayed for
binding to RhD-positive erythrocytes.
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<400> 27 agagaattga gcacgcaacg tggataca 28 <210> 28
<211> 34 <212> DNA <213> Aritficial <223> Priner

WG empaeomses <400> 28 agagagagta ctctat atag cagcapCr/DE2005/000504
taca 34 <210> 29 <211> 29 <2%> DNA <213> Aritficial
<223> Prinmer sequence <400> gatggtctcc tatagcagca
gctggtacc 29 <210> 30 <211> 29 <212> DNA <213>

Erytiroicytes iesd prep@3u filgm whole bagd ehtaénedfo0e hg@thyatpagmcaiter informed

condSht 59968 BB L RAL Rig%rgz—%sﬁga]roﬁl( 3V Keshikg tRO brodd Zrebhifhes in PBS

Aritf 22
(CighoREEw e g TR S 26 g b BSgs Siama-

AldricR1@ernTANA) . <TPd By tArdcy et @iead resuspended and stored at 4°C as a 10% solution
in ID-Celistab (DiaMed, Switzerland).

The binding capacity of the antibodies was measured using RhD-positive erythrocytes at 5 x

0* cells/ul in PBS, 1% BSA. Dilutions of the antibodies were made in PBS, 1% BSA in
triplicate in 96 we[l plates (Becton Dickinson Labware, NJ, USA). Fifty pl of the antibody
solution were mixed with 50 pl of erythrocytes and incubated at 37°C for 40 min. The cells
were washed twice (300 g, 2 min) in PBS, 1% BSA. Eighty pl of phycoerythrin-conjugated
goat anti-human IgG, (Beckman Coulter, CA, USA) diluted 1:20 in PBS, 1% BSA was added
to each sample and left at 4°C for 30 min. The samples were washed in PBS, 1% BSA and in
FacsFlow (Becton Dickinson, Belgium) (300 g, 2 min), and resuspended in 200 pl FACSFlow.
The samples were run on a FACSCalibur (Becton Dickinson, CA, USA) and data analysis
performed using CellQuest Pro and Excel.

As shown in Fig. 18, no significant difference in binding capacity to RhD-positive erythrocytes

was observed between the Glu variant and its native counterpart.
Summary

The heterogeneity observed in IEX profiles of many anti-RhD antibodies was due to partial
cyclization of the N-terminal Gln residue in these antibodies. Exchanging the N-terminal GIn
for Glu residues of the HC in anti-RhD antibodies eliminates the inherent N-terminal charge
heterogeneity, presumably without affecting the binding potency to RhD-positive
erythrocytes.
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<223> Primer sequence <400> 32 agagacctac aagggt at ag
aagcagctgg tac 33<210> 33 <211> 22 <212> DNA <213>

w0600 7T85RI <223> Prinmer sequence <400> 33 ccgBCOBKRE05/000504
ttggagtggg cc 22 <210> 34 <211> 20 <212> DNA <213>
Aritficial <223> Priner sequ@%ce <400> 34 tctcttccgc
atcgctgtct 20 <210> 35 <211> 24 <212> DNA <213>

Claidsi tficial <223> Priner sequence <400> 35 aggaaaggac
agtgggagtg gcac 24 <210> 36 <211> 23 <212> DNA <213>

ﬁklpﬁ—cgdegh@tfofgf?a:s?ctgrrilﬁ'&%a Z’Tﬁlsiﬁé@@%r&& HoeHdldbblié pitoteins
hawp\g i(gj{aff'ae? %é([arlatglg regions or the ceIIs pr cing suc proteln[g[,\léuchzt%aanformatlon is

obtained with respect to the relative proportion or presence of the individual members of said
proteins or their encoding sequences, said procedure comprising analyzing aliquots of said
samples by one or more protein characterization techniques and/or by one or more genetic

analyses of the protein-encoding sequences.

2.  The procedure according to claim 1, wherein said genetic analyses are selected from

RFLP, T-RFLP, microarray analysis, quantitative PCR and nucleic acid sequencing.

3.  The procedure according to claim 1 or 2, wherein said sample is a cell culture fraction

comprising the cells of said culture.

4.  The procedure according to claim 1, wherein said protein characterization techniques
are selected from i) chromatographic analyses which separate proteins according to physico-
chemical properties, ii) analysis of proteolytic digestions of the homologous proteins, iii)
“pulk” N-terminal sequencing and iv) analysis using specific detector molecules for the

homologous proteins.

5. The procedure according to claim 4, wherein said chromatographic analyses is based on

another physico-chemical property than size.

6. The procedure according to claim 4, wherein an individual chromatographic analysis is
based on physico-chemical properties selected from i) net charge, ii) hydrophobicity, iii)

isoelectric points, and iv) affinity.

7.  The procedure according to anyone of claims 4 to 6, wherein said chromatographic

analyses are performed as a multidimensional chromatography.

8. The procedure according to claim 4, wherein the analysis of proteolytic digestions of the
homologous proteins is performed in order to isolate N-terminal marker peptides or peptides

with characteristic amino acid side chain functionality.

9. The procedure according to claim 4, wherein said specific detector molecules are anti-

idiotype peptides or anti-idiotype antibodies.

10. The procedure according to claim 9, wherein said anti-idiotype peptide or anti-idiotype
antibody is utilized in the determination of individual protein producing cells in a polyclonal

cell line.
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<223> Primer sequence <400> 37 aagaccgatg ggcccttggt
gga 23 <210> 38 <211> 21 <212> DNA <213> Aritficial

W 208007163 mer sequence <400> 38 aacgggtttg ccgPCHDEA®5A00504
21 <210> 39<211> 19 <212> DNA_<213> Aritficial <223>
Primer sequence <400> 39 ccgggggacc t gagcgagt 19 <210>
40 <211> 5 <212> PRT <213> Honpo Sapi ens <400> 40 G n

11. vdhe @rocedwe agearding$o agy gne afthecpliiss & ox2 103, wRgreiaspRbsample is

derivle@orbantinsItcd0pedhdtat.n Leu G n Leu Gn 1 5 <210> 42
<211> 5 <212> PRT <213> Hono Sapi ens

12, The procedure according to any one of the preceding claims, wherein said
characterization is based on analysis of one or more sentinel proteins or sentinel nucleic acid

sequences present in said sample,

13. The procedure according to any one of the preceding claims, wherein at least two

analytic techniques are applied to analyze said samples.

14. The procedure according to claim 13, wherein one analytic technique is a protein
characterization techniqgue according to one of claims 4 to 9, and another analytic technique

is a genetic analysis according to claim 2.

15. The procedure according to any one of the preceding claims, wherein said samples are
obtained from a single polyclonal cell culture at different time points during the cultivation
and the relative proportions of said individual homologous proteins and/or encoding

sequences are compared.

16. The procedure according to any one of claims 1 to 14, wherein said samples are
obtained from different polyclonal cell cultures at a particular time point and the relative

proportions of said individual homologous proteins and/or encoding sequences are compared.

17. The procedure according to any one of the preceding claims, wherein the different

homologous proteins having different variable regions are recombinant proteins.

18. The procedure according to claim 17, wherein the recombinant proteins constitute a

recombinant polyclonal protein.

19. The procedure according to any one of the preceding claims, wherein the different
homologous proteins having different variable regions are antibodies with different CDR

regions.

20. The procedure according to any one of claims 1 to 18, wherein the different
homologous proteins having different variable regions are T cell receptors with different CDR

regions.

21. Use of an anti-idiotype peptide or anti-idiotype antibody for isolation and/or

determination of individual protein producing cells in a polyclonal cell line.

22. Use of multidimensional chromatography in the separation of individual antibody
molecules with respect to their diversity from a polyclonal antibody or a mixture of

monoclonal antibodies.
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15

<400> 42 Asp lie Gn Leu Thr 1 5 <210> 43 <211> 5
<212> PRT <213> Hono Sapi ens <400> 43 Asp He G n Mt
wWahe6/007853x210> 44 <211> 33 <212> DNA <213> AriPET/DK2005/000504
<223> Prinmer sequence <400> g? t gggcgcgcc gaggt gcagc
tggtggagtc tgg 33<2 10> 45 <211> 30 <212> DNA <213>
Aritficial <223> Prinmer sequence <400> 45 ggaggcgctc
23. gggg@@@pﬁﬁlr@wm@gltQﬁc@ma@graphy in the separation of individual T cell receptor

molecules with respect to their diversity from a polyclonal T cell receptor or a mixture of
monoclonal T cell receptors.

24. A method for eliminating of N-terminal charge heterogeneity caused by cyclization of
N-terminal glutamine residues in recombinant proteins, comprising changing said N-

terminal glutamine residue to another amino acid.

25. The method according to claim 24, wherein said change is performed by site-directed

mutagenesis of the nucleic acid sequence encoding for said protein.

26. The method according to claim 24 or 25, wherein said change is performed on one or
more individual members of a polyclonal protein.

27. The method according to any one of the claims 24 to 26, wherein said protein is an
antibody or a T cell receptor.

28. The procedure according to claim 1 or claims dependent thereon, which apply a
chromatographic analysis based on net-charge, wherein proteins exhibiting charge

heterogeneity caused by cyclization of N-terminal glutamine residues are subjected to the
method of claims 24 to 27.



