Reconbi nant nmethod for the production of a nonocl ona
anti body to CD52 for the treatnent of chronic
woyophaewsi ¢ | eukem a FI ELD OF THE | NVENTI ON:  PO®/1B2006/001356

present invention relates to the reconbi nant net hod

used for the production of soluble form nonocl ona

anti body that binds to CD52. The procedure describes

the de novo synthesis of the nucleic acid sequence
Recembidint meathod f6Eh6 Drodudivmf dfranmbnaedomd] ankibodw bs CiDS2tfed the

nucl ei ¢ aci dr&tadansihronicly@phpeitRyTeukasiacr i a and the
sub-cl oni ng of the sanme into nmammal | an expressi on

vectors for expression of the desired protein. DNA

FIELEPORTEHE ISVERABOHNSI Ng the control el enents associ at ed
mntﬁ Eﬁg gene o? I nterest has been disclosed. The
nucl eic acid sequence of interest has been codon

The QBT SRR o SRR e B arptucton of

solubmwrdzﬁpﬂioﬁﬁclaﬁaq aAtiBGH f}x thaf bRME tb WDEIE THY SFr&eBdud@RcAbes the de
antigen (such as a foreign protein in a gern) enters

novo shiathege gl theheudlgiel wd@ﬁ@l@nnatemcalunamu -6bdb 2 gransfofmgen of the
constﬁ%@%(d"ﬁécl#: ac;cla; orﬁt dco%ipu efen %%Qtﬁ}éaq 3%@ léea gltlﬁ-gl%?nn%ngf the

sameAftd hmﬂirﬁ&anoéxprélimmo@cﬂﬁy |fd)ﬂ1§xpr6@mr oS thet AR Pydtein. DNA

chai ns |inked together by disulphide bonds and two
constrqcéqﬁ:ozgwéqlp& theccoafiol q:l@xm:nté ﬁés,qqm[geg W@h [thengeng af gntgrest has been

v

dxsclcgsggipﬁﬁ an‘gﬁ@lae:[begéég sg nge varlq{g é['ék Fﬁgé %@erp 9?% }E?r {}8@\23 Permit
expresyion imthetseitaldé maomstlanthostarets.ns (CH , 2, 3). Each

| ight chain has a variable domain (VL) at one end and

a constant domain (CL) at its other end, the |ight
BACRGROUND DEDIEE #OVBNTION: t he heavy chain (VH) and the

i ght chain constant domain being aligned with the

first constant domai n of the heavy chain. The constant

t and. he chain
Aarit R S el Bt Yo S R PE AE a5 R potein
in a grelmem \eafdrﬁﬂieeaddgme%dsafmzﬂ@g hlaa@alranﬁbochlbgm fighitChgABRAY }t. These
Ins (Fab) formthe antlgenblndlng site. The domains

antlb%ﬁiie% eash ihtheanrfigraaind ewel s fnadestraptions Byroug dmeruge system.

AntiboldfedCtdr %Qﬁ!lnggﬁ%hlg@ m%'oﬂq ‘I‘fggp{vélcisq% {?pucfhafr{saﬂﬁi@@c{ ogether by
regi ons, whose” sequehces ‘are re el y conserve

dlsulpiudm bcm@schnldywb ﬂmgh‘echanmpéz@hélghacham being linksl t@@DRspectﬁFdnheavy

. four,.f r k re I.0 s Iar adopt a pet a-shee .
chain B (il ol Egon T Hope BuhRecrrg, doupn (VED
follow8d $9 'Eemﬁﬁ'l%?%f fc@ﬁéﬁrﬁgioﬁﬂa'iﬁs (Qle th @) byefcA-15ME8hain has a variable
structure. CDRs are held in ¢lose proximty by the

domafin £Menat lone @gdmé sapehstant tdomabe (UDRat ity othet lhad,othh drght chain

veriaf8 TR T he 4T Wt TR e it deein | feime

ahgnéd) wothwinhe ﬁir&%ﬁn@tﬁnﬁd&n%'o‘ﬂtﬁé Hed € Thé Lb6RstatSfomains in the
5-497) reported the successful fusion of spleen

light E@i heavy chains{ka arqwmal prvpdeddirentlnin bindingdhe autibrdy: & anjigen.
of a nurine nyeloma line. The resulting hybrid cells,
termed hybridomas, have the properties of antibody
The parixbiec tibmaind exfieaeld phirasf gt ewd Iealy hains (Bdb)clonthi the ensigen-
; r owmt erived fr the el oma _cells. Each hybridona
blnd@% ﬁlttﬁglél} aé%org grrlghgarvagqh@,mgﬁ@y% apg ggneral structure
particul ar detern1nant of the original antigen. To
ensure that all cells in a culture are identical, i.e.
that they contain the genetic information required for
the synthesis of a unique anti body species, the
hybri domas resulting fromcell fusion are cloned and
subcl oned. In this way, the cloned hybridomas produce
honogeneous or nonocl onal anti bodies. The immortality
of the cell line assures that an unlimted supply of a
honogeneous, wel | -characterized antibody is available
for use |n a varlety of appllcatlons |nclud|ng |n
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used for the expression of reconbi nant anti bodi es.
O ten, conpl ex vector design, based around

wommasnaglésbul i n gene regul atory el ements, is requiIB®de/001356
and final expression |evels have been reported which

re highly varjabl.e (Wnter et al, ture, 1988, 332
and oggh. %Wm herrisca o) fraregark Tpgions, Ngosezemusa@s are Telatively
, , 3
cons Bl B RRERMARARAY 154089 GO Bl avon

regior taegeintadopt wzbnmheamoeﬁcpmgem end §19<s &R ﬁmmrﬂabps connecting,
fered by. the use

and i i léfnlng Cases efng%\g (llaﬁt cﬁégagl)(e& :ﬁge E%ngl%g bf% &iﬁﬁ{% are held in close

proxiphi§dug tthe nfr@hewadkd fegibtanind, | Wih Ohe SEMRE afrohhicap@if idomain,
proteins for research and clinical use (Kauf men et a

Contrlrb&}te todhg fopmetion gbis antigenstinding ¥80; and Zett! meiss| et
al , Bi o/ Technol ogy, 1987, 5, 720-725). There are,
homever, very few i nstances of the use of these cells
for the expression of antibodies and the |evels of

A mBHAPstes Shroard beditrddnia 1THIWieah Eshleepad Mathtdi® (Mafuee, avgs, 256,
| ow of the order of 0.01-0.1. mim_ (Widle et al,
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ant1g%rl9 S}@lltjha?cellg f! Zhlalnugﬁg l%’l)}%%lgﬁ%y 1Y "glg]eg)lﬁs{) ﬁﬁgglg&nd cells termed

hybr1dsmaﬂ)$1am tlferpmpembfeof ditibody peidustiémddrivad fgonh bﬁeen cells and of

henopoi et i cells, the antige escribed. b

contipgius W) 3@ Soihs’ yeigm.asid. Bah b it bmiget and

secret%@ tal sl?ﬁ’élb! aﬂﬁﬁocﬂﬁléefl Q%Qulgﬁﬁ@m%n%“ cﬁllhé %rl%ﬁﬁ? ﬁtl%nt 9o ensure
later a rat nonoclonal antib

that 8h C6IHL in ”&h@ﬂtnls@ aref idehtied, aert ihbbdleescqnttamlthm igemdtic mformatlon

requife g k. Ao RnF oSt SRt N R fegnfong Trom

cell ﬂl@ﬂ)nTaﬂeYﬂBﬁ&l? ¥h@ Ssubdlbné® | InSthid AT Yhe $lonBB AydBAaMIAs .produce
and tissues of the male reproductive systen1

The
homagpaeusor mmwﬁlqnéham@pé%sm%manm o @f Hrretedl licagpsures that an
mll“?%é'g?ﬁ@% totf%f%og?dgeﬁ?o Chr et Cafflaeﬁ%l%c ?il)gﬁl;f lso Valrlnlllge for use in a

variefyB-ofL hpplicatiensarihélbdicy ﬁarpmaﬂarbellag&esis f add tineadrioftgrapy of
atients 0 e be n treated w th al kylating agents
patholjgie Hﬁ% [Frg yhwR eIy agRos q%a@trb@fi&ﬂﬁvelﬂrwé FEMebHgeiul in
a chm&mtseﬁnlg%nﬁé SWekly HmbpEel ll‘;ﬁﬁléadé%lanl%HFBf‘ h¥@hh AtiSnouse
framework and constant regions,
antlb@d;nqal whicht may tlytecfeteewmﬂlnihngtpye@ me fallergia omuimimene complex
h e% ,% nocl onal antibody. The anti body has an
yp % XPrat e nol ecul ar wei ght of 150 Kd. The present
i nvention would permt the production of anti-CD52 in
To gdRRIAB L HRiAX PAIBLOOF élﬁﬁ)l)g% fRYRIREhRN 4488t is desirable to employ
I ncorporation of the reconbi nant vectors conprising
an efﬁhentrmmrebmamx@msqm SyRt&s. %nomhwﬂlgmamllp odpyesent 4 dawral host

speci zteaggsénrlﬁmfly %Bo%ﬁé%rij:g[{d se{;rreglg{l Gsl gef g%rmegﬁlroen %IDBSG have been

used fdﬂﬂiﬁ @Qp!ﬂels:ﬁoﬂl e kRBhdirhs Mtldais. OfeB-ddulplexI iet@ddsip@d Based
al so be used to treat patients ‘that have al r eady

aroundelmw lin gengepgulatrsy clegeptsnsaaquitede prbfing gxpression levels

have Pudaﬁogﬁl nggﬁl&T#g%aélﬁ d%l)?éw nq%l ésl%l’??%glteﬂg%&l’r%n’ 323-327;

Weidleoet-ahd@igle] 1987 6P 2050 1 6t Nekitamird: ahBis@eehmidgyi h98ME, 805-810;
di seases, kidney graft patients. In a further aspect
the anti-CD52 antibody wll be used for treating
humans wi th cancers, - part izcul arly |ynphomas, or for
i mrunosuppr essi on pur poses. DESCRI PTI ON OF FlI GURES:
FIG 1. Pair-wi se alignment of the non-optimzed and
codon optim zed versions of the DNA nucl eotide
sequence encoding the Iight chain of the anti-CD52
anti body. FIG 2. Pair-w se alignnent of the
non-opti m zed and codon optim zed versions of the DNA
nucleotlde sequence encodlng the heavy chaln of the
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FIG 7. Restriction digestion of the pBSKII/ ALZ-LC

clones with BanH for distinguishing the clones
woanicaiéictg ALZ-LC insert from the cl ones cont aCmiBzH06/001356

the RTXLC. FIG 8. Restriction digestion of the pBSKII/

ALZ-VHC full length clones to confirmthe presence of
and Oinldies reg ealt BipGeghndegy e @89, al.i @’9191%%) oAnt #ltersaiivie- @BRONalian
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use df ith@,‘ét@ﬁs Mué dpEHIes e 'H_'Bhﬁct@ﬁ $£Olargk @\h@.ﬂﬁ@s bﬁ séJ&f—Mﬂherapeutlc
hlighted in blue. FIG 10. Restriction

proteg@ owﬁ¢aﬂ¢lwldA@_lzn<La<tua¢wﬂ<é}3@mﬁNet dr Mal g4t |3}ﬁ1 38&%@ dﬁ50 1759;
t
ond Zefindil ot LR M E A0t SRR TR0 Tast TS ho dbter fory fow
instatiqeandfthe maatof themst alisi fog thdexprassiort of katibalids e the levels of
clones tested a fall-out fragnent correspondlnggto t he

expregsion of pnyrHs amtipodies snortse dg dategeenw ofdle ersepl 81-0.1. pml
2. I
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13. Restriction dlgestlon of the pCAID) ALZ-HC cl ones
CD5ist dtroBglytxpadiedE6:0 Rirtually alld@fianfly®gho@tesaindtmenocytes, but it is
transformants_containing the insert. For all the

abseny| f5p1B otheasleed seiisamelusing theagmanoiedisr viem roei thg angigem deing

s BIATE. IR o R R Aty ves

developed iYIHED. D yvhidiiAisnapetidiotto deD S quib tedéma rat thowelonal antibody to

r rs 246, 523 .angd . 45) were used
CDs§ GrTtE A8 S R Gt iod eht RHBIC S Hes TR due to
anﬁgﬁ%uﬁﬁﬁﬁgxﬁ%?Ch to the tenplate sequence (C2). SEQUENCE
LI STI :

SEQ ID 1. Nucleotide sequence of the
anti-CD52 anti body of the light chain SEQ ID 2.

CDSZ%ILII e}§p(%t ﬁef r(])nggb \l‘%g%@o‘f’fAlt}ﬁqﬁlg?glfﬁ 81%%%2 ﬁ% rt|1%(plltorc]}(letes NK
cells,anbmoctds 2mactbplpdy, fpdpiskbs OSEQ Ihﬁlellfepréﬂildiﬁfe%@]!stém The present
sequence of the anti-CD52 ant bod%bpeptlde SEQ |

mVeDé’@Héﬁla@ﬁttfi’ ﬁmzeé@ds@b%wca@ afibpgipthah bindetoso DR A s wéwteéffor the

treahhﬂg Aaﬂnltg PE%%;@ antﬁﬁ’@%lg? of l&%g&ﬂaegg;dlé ai ne%@ﬁ/ﬁ/ﬁc&@@ﬁﬁlm be

used ToiEtredtivigNTdtEMs Whe hpvee beant tréeaiek mtithoalkylating ngettednd ovho have

i t ransf or mation clejic.acid seque n
filed AR e 13 RO e GRS ERAR b KB ruman
variabR &R 2ha go@aﬂt Q%l&%r@nd & HBOIRABIIBDG I ons from
vectors nore preferab into cells’for the sta
a UERY (@@sm@mpcéﬁnai h@tﬂmlﬁ/dTh@ atiody dias an tapmodynatmaxdmmlargzvelght
Oflsg%%?n aspect of the invention there is provided the
ei ¢ acid sequences encodi ng the heavy and the
l'ight chains of the anti-CD 52 nolecule. According to
an further aspect. of the invention there is provided
The preserto ipE8HOMH dWﬂ@ldan;t db¢ dpredustiencel @neda@% b fregmalian
r
e e o B o Bipo B ok e AR ecits flfrising the
nuclei@adid bécplen@gwncmim)g t}telpeulylpepd\vdﬁs osketdingg thiegbtivighaf antie€DS52.
the anti-CD 52 nol ecule. Further disclosed is the
construction of the vector constructs wth the nucleic
aci d sequence of interest, transformation of the
vector constructs into conpetent bacteria and
subcl oni ng of the anti-CD52 chains into mamal i an
expression vectors. DETAI LED DESCRI PTI ON OF THE
I NVENTI ON: The procedure outlined below is suitable
for the production of bioattive, reconbinant sol uble
anti-CD52 anti body. EXAMPLE 1. de novo synthesis of
the cDNA of anti-CD52 anti body woul d include the
foll ow ng conponents A Kozak consensus sequence
(cirw(xg 3 followed by an initiation codon (ATG
Three "protecting” nucleotides at the 5 and 3' end of
the cDNA Suitable restrlctlon S|tes at the 5 and 3
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expression vector. Nucl eoti de sequence encoding the

light chain of anti-CD52 anti body has been represented
wOnowHEGd6® 1. Nucl eoti de sequence encodi ng t he ReauB2006/001356

chain of anti-CD52 anti body has been depicted in SEQ

ID 2. The _codons in the coding DNA sequence of th i
The apé£)5% prtiheds fwibl el usebio tigat BissHyhravia Lmenhocyiie fpukemia also
knowd? a5 %589 12°TiRAL bRy LA S0 QR 18T A ARCRE AR lready
ensur e optimal reconbi nant protein expression In
receive@ af@lor advecdilredponésl ustheracnCi@hkinotdrehpylEugo@. sThakylating

agents, cRRESHHTq N SHeND ¥:0mise Heh AR ZondoeRee nphoma,
treamg%migﬂlég%}g%esTﬁﬁn%eéﬂaﬁ afidntt he mammal i an

expressi on vector for the expression of reconbinant
anti- CD52 antibody can be based on one of the

i RS B b o SR oL BT B L s
partichRrly M piiindsh6r foB lihRihbeaiphRAbivh Peiposéslll ti pl e cl oni ng
site for insertion of the cDNA encoding the |ight

chai n and heavy chain of anti-CD52 antibody along with

| peptide. The Iight chain and heavy
DESCHIPTIBNOR FIGURRR.

n-of anti - anti body will be cloned into two
separate plasm d DNA vector with different selection
‘mar ker, The des%&n of the vector_ can al sp accompdat

FIG TarPaiinvisp etigament of thei nonriiingiyed pexsoodan optipized versions of the
- ' . | ' | . e

DA FRCRIRACRSL00: e 35, 981351 1o PR BIG ORI

FIG 2Xairwysk ahiguacnioof thamat-eminsicedanddodan eptinizdé perstmstof the

SNCEHETONE e
FIG 32lA08mbeht &F thé 8 gahinedonStaBN@mALPSS Afi-EBAVBEEDGYy (Retuximab)

novo synthesis of the variable domains of anti-CD52
and agiGINGAntiPhdy (Gagipatidnd heavy chai n vari abl e domai ns of

D . ; : .

16 EAGSRRR I B A, R LR i

Gﬁﬁngﬁhb$mniﬁﬁ$CEfﬂaMﬁEfMﬂ¢%g@ﬁﬂ§lant domai ns; Lnsteadtthe
appa. an const an TRi NS _Were excis r

FIG 3 Resiisipn difinedy ROKTHGARAIV LS e d) o SR REx-LC

(lane FEF]{O_ %’s' Sith E@ﬁt B§ik\)79f 13R¢ bGP DRIK 1R@dy to generate

engt h~anti body chai ns. The constant donmmi ns of
FIG 6.HRestmdtionGligtian toif oo p BSKAL/ a7 CD2Ionemn with ddiglllaarsl HeoRd for

. simlar. Wile the kappa .constant donmaein of anti -
identifigaligsteh/he Gaasiony 8 ot 7 OER e R deRed  fad-out
fragnRBBYr&EPRIdInERNAE 3BE o MRBAINZ M 418168 4 FragmBMGH BAVsEiesd.
The twonhucl eotide change | eads to a valine to_al ani ne
FIG 7 HRestpiction digsstion ohthg pBSKEK MNFLE Cuclomsrysith BemHbdoof t he
distinguishing ¢ngy¢lbndseanipinng ALIZgh€ indesi frem die déoresganiaindmsthe RTX-
LC. anti body The vari able domains that were synthesized de
novo were cloned into pBSK vectors containing the
FIG §. WektricBB8 Hipesiitn of CREHBSKII ROy VIRV lamdh blogbd tocddating the
presenEoMBt iABke domains of the anti-CD20 antibody were
exchanged with the variable domains of the anti-CD52
antibody to yield the full-length anti-CD52 anti body
fragments. The variabl e domains of the anti-CD52
anti body were obtained as cloned fragnents in pBSKI
and the resultant construct referred to pBSKil/
ALZ-VLC. The DNA was transformed into DH Gb E. col
cells and plated onto LB agar plates contai ning
anpicillin. A colony fromthe plate was inoculated in
liquid mediumand a DNA nihi prep was carried out. The
sequence of the two variable domai ns was confirned by
sequenci ng. Construction of the full-length kappa |ight
chain of anti-CD52 anti body. The pBSKII/ ALZ-VLC and
the pBSKI I/ RTX-LC (construct expressing anti-CD20
anti body Iight chain) clones were digested with Bgll
and BsiW restriction enzymes (FIG 5). The insert of
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domain fromthe latter were gel purified. The vector

and insert were ligated to yield the full-length
wanvic1CBe anti body kappa |ight chain. The col 8araB2006/001356

obt ai ned on transformation of heat shock conpetent

PG T RS T o TR S B i e

antl—dinZ ﬁﬁfﬂo’d?th'e% %aﬂ?ﬁ 12 'P{(f)cﬁ'loﬂehs% IRAGNGHe Afredib® mutagene51s
| eng ['1"ght chain of the anti-CD52 anti body(FI'G

The (B&tO Thehahgere shdvouhighipgiged inddudy restricti on di gestion
were al so confirmed by sequencing The pBSKII/ ALZ-LC
clones were also digested with BanHl restriction

FIG 1ONRY$HcHG digbsiéd Aaldes BiiBed ABZCILOBRS pCAMK Fbili oﬁlrzadnan
insert fromthe clones containi nﬂ the RTXLC. This

FIG ldss Bestrigtiondisgstéen efifbe pEAANY ALZriC| dbongssvitls Bellhand ﬁéoRI for

identifigatiay ofishe kipusfernaants ¢coménitimx theGnpest. &or alhéhesdones d¢sial afall-out

fragnehficoéspohdinaLi- e, sizEhef thes ALIZeE Comtibody rfeagpat evas observed

(~700bg)f ers between the two |ight chains. Wile pBSKII/
ALZ-LC cl ones when digested with BanH wll only

FIG 121 R@ﬁhbﬁ@n biesteBad %d‘l ?E}Tffed—ﬁ}LZLHG%dWAID%oY Bgaion reaction.
fall-out fragmsnt o 00 bps (FIG 7 The cl one

FIG 13U E%?ﬁll jio d Aﬁﬁ?( ﬁbo H%h

identi atlon (o] C onesz%es I- out

fraggg F i %% On 1 %(%‘leﬁ S ﬂzts Hepify WaS observed

(~14 11/ RTX- HC cl ones harboring the anti-CD20 anti body
heavy chain were di gLest ed wwth H ndlIl and Nhel
FIG e dbe clome SrofaCAMHE ALZFRHE waseoniirgped by Z8NA 2gclsptidg segiencing.
Threet ﬁé‘fefrmtnmmalﬁd(WZ% ci2r and (L8450 nueranused dienithe fseqrencing
reactibhelheawhele sereacgehs found fo mdtchTh thevtexmphite sqdencagER}.
were ligated to yield the full-length anti-CD52
anti body 1g@ heavy chain. The col oni es obtai ned on

SEQUENGET9s RGN of heat shock conpetent DH O cells were
i noculated in LB Anp nedium a mni prep of the DNA

SEQ Igﬁs ﬁga“&)t %ea@c&%ftgggﬁ@g ﬁ%g@f)ﬁ%ﬁ gﬁ{ ‘%ja i on
SEQ Iff 2?{%%5?%@&%%5?? PUbe B indBPey bt @g%wo%#’%r .

al so confirned by se uencin Site directed
SEQ I3 -ysiwsacid gquetts o irC ﬁé%ap@%iym@h%e const ant
domain of the anti-CD52 anti body heavy chain fragnment
SEQ I 4.f Amend acidrsaquencgritf ithe«CDROCRAR iabdohdyireatige chai n
fragment in the constant domain by two nucl eotides. A
SEQ I} ®rwedon bpnidet gedueace/alf tha bhie Cii2ainfibody dfthe Sight chalpb?2
anti body spliced with the constant domain of the
SEQ B6.] cotbi Gp@iided Qetuc&ayithE Qﬁtﬁ-@]ﬁﬂa‘%ﬁb&%ﬂé‘ﬁﬁ@ Beavy chain
verifi catl on was subjected to site directed
nmut agenesi s. Material and nmethods: Enzymes and
SUMMaREOE THE INVENRIONdel i ty Taq Pol yner ase
(Stratagene) Dpnl restriction enzynme (Stratagene) DNA
tenplate PBSKII/ ALZ-HC -clone (a) Prinmers All
The pr¥RhhBivERtE isAPRbIEH EPtHedRRFORM SISV M MR Z&dd Bdquehé@Mncoding

The synthesi zed ol i gonucl eotides were purifi ed twce
the pelypepiiderang-6)SSiiptoecommetent hreiewes pedl theosubpleningeafttha game into
The ol igonucleotides listed in the table bel ow were
used for the PCR reactions. Mutant Strand Synthesis
Reaction (Thermal Cycling): The foll ow ng
conponent s/ reagents were added to a sterile 0.2 m PCR
tube in the order indicated below. The final volunme of
al | PCR reactions was 50 ni. Step Final cone. PCR #1
Water - 32.0 ml 1OxPCR buffer Ix 5.0 m dNTP each 1.0
m Forw. primer 125 ng 5.0 m Backw. prinmer 125 ng 5.0
mM DNA 2 ml (25nQ)




Final volume 50 m 50 ml PfuTurbo DNA pol ynerase 0.05U
1.0 M Cycling Paraneters for the Quick Change
weivmARbosect ed Mut agenesis Method: Step 1 (1 egThB006/001356
950C/ 30 seconds Step 2 95C/ 30 sees Step 3 55C/ 30
sees Step 4 68C 7 ntnut Step 5 to _step, 2 and
manpREAREEX P FRE10R, TP MY Btie ergply i sﬁgfﬁartells ferghe siable gypression
ofthet%ghﬁﬂi%dlf) ?ﬁﬁﬁ Products 1mM of Don |l (1OQU M) was
e anp |f|cat|on reaction the reaction
m xture. The m xture was gently and thoroughly m xed,

d d 37QC f C .
Accof i3 G rPTebrP O DAY OB HTEL & AEo Vi 218 lic acid sequences

encodu'i@'ﬂ%f REFB drANihba e %B£1h§ dr @dét arﬁﬁCDeg@ eeAaed DdcokdiBg to an
manuf act urer (Stratagene) of the PCR reaction

furthexeaspess of tltecamV@mtamsﬁl@rematpmndedqag \wotrsspopSmguramive-acid sequence
enco Eﬁ%q M of E e.anti-CD20 antibody heavy chain
(% E%l AP RHHFEIUSHPS D52 ant i body heavy chain
(ALZ-HC) clone subjected to site directed nutagenesis.

The CAto TT change is shown highlighted in bl ue.
A pagiglps mseed| <i>fgt%ﬁewtveltﬁont Tedatesntq ﬂ@Dé@ ngHg iSyBidgsin @A e variable

regmH{:@f tﬂeég{\é {1@ th\;Ml t Eﬁ?ﬁbgpﬁfe Q%Mg&ﬁé( %Y disclosed is

ne subj ected to site diTect
the cnnﬂtagﬁnms:fsﬂxelxtectmscdmetemnts eyithe fenhwdeic rackd @eqt@nce of interest,
ub- cI on of t he anti-CD52 anti bo chai ng i .
trans W ot FoTySE 0SSP e PBAGER ploniageof the
anti-@D52 Ql?a%[s ﬁﬁﬁﬂlﬁmﬁ{h@bﬂegﬁ%sﬁﬁ%&drght and heavy chains
were cloned sub-cloned into manmal i an expressi on
vectors pCAIN and pCAI D respectively. The pBSKI I/
ALZ-LC clone and the pCAIN vector were digested with
Bgl Il and EcoRl and resultant construct is referred to
DETAB HISANEYAURTION JhaHRBEVENTHON: bp) from the forner
and the vector backbone fromthe latter were gel
purified and ligated (FIG 10). The ligation mx was
C AN
Tho fhREP Efel efbys P by ERRCtor AT RAER oLt el Sefifbinant
solubldwnts€Dé2 tantibodynt i bi otic. A few transformants were
pi cked and a DNA mini prep was carried out. The cl ones
were checked by restriction enzyne digestion (FIG
ExAMPLERe pBSKI I/ ALZ-HC SDM clone (1.4) and the pCAID
vector were digested with BanH and EcoRI. The
resultant construct is referred to as pCAl D ALZ- HC

de B BREr Wit E I A TREPE2 GRHORly, PR MRS dogpine

confpohénts 12) . The ligation mx was transforned i nto heat
shock conpetent DH Ob cells and plated onto LB agar
Pl ah dsozebsnecaisenisig seqsines I(GCEP&CX BefoHewed tycan initiation codon
an%:ﬁt tic. Afewtransformants were picked and a DNA
m ni pr'ep was carried out. The clones were checked by
b eSTHrb& thrfecEh T%Yﬁ&léﬂitlﬁ@sﬁt'tﬁ&"i Fin@ 3> £3d of RADREgUENCi Ng
and anal'ysis; final clones of ALZ-HC and ALZ-LC
el cha@blentestrisGon Ditandt teAt Nundadivand af te pPdks it glone into the
vecgprgs&%§§1%tlvely wer e sequenced and their sequence
acct Pééy Confirtmed.  The al i gnnents of the sequence
Nuclégiley séquchey eerdeding r ger ¢ighintobdin bifeami-OMES2b adfibqigAll been
ALZ- HC was confirnmed by DNA nucl eoti de sequenci ng.
represgiteck iyPERI D ht primers (canp246, 523 and CHCB45) were
used for the sequencing reaction. The whol e sequence
was found to match to the tenplate sequence (C2). 6.
Purification of anti-CD52 antibody: Anti-CD52 anti body
is a humani zed anti body, which is secreted into the
cell supernatant. Subsequent to the establishnment of a
contam nant-free cell culture system as per the
gui delines of the regul atory agencies, that
over - expresses the desired reconbi nant protein, the
purification of anti-CD52 anti body protein can be done
using a series of steps




invol ving dialysis-filtration and col um

chr omat ogr aphy procedures involving affinity
wohownaéwgr aphy. The el uted anti body will be recoaeeeo0o13se

to maxim ze in vivo activity. 7. Assays for in vitro

and in vivo activity of anti-CD52 anti body: Bi oassays

for detecting in vitro binding activity of the

NS SRR AL MO SR SFSITE0 ) 1EPR o

in SEQ4ADI2.1 ynphocytic | eukenmi a cells (Karpas 422 cells)
The anti-CD52 antibody in vivo efficacy studies have
been carried out_in human patients with B-cell chronic

The cpdenstindha peding DREheaueRceCel the ravshehnen peami-Hid atispdy that
t t t t a I

have bregl"i‘ 1 %%rr] WJ% ¢ ﬂ!ﬂﬁlhfg‘airlg g?o?gﬁ% ﬁn‘%fhglﬁﬂcgrrc{cgéhs &9 ensure optimal

recorrﬁmaint pivkein dgbrassidpini marsmbiiancediflines sodh asa(fH@rKl and HEK 293
pr ocedur Subsequent to.the establish

The rgSpRFiBAGEHH OBTESE TUPERSFS DAY RREB ORI FReR ) PSTRAD 4 and 5.
recomrended functional / binding assays nenti oned
above, efforts will be nade to optim ze the

EXAMPLEI2cati on procedures. The purification strategies
will aimat processeconom cs, speed to nmarket,
scalability, reproducibility, and maxi mum purity of

CHOICE OF QHE EXPRISSION SYR@EtMst abi [ ity and structural
integrity as the major objectives. To this effect, a
conmbi natori al approach with both filtration (nornal

The d%ﬁgpg)?%e&taﬁ@lnah QY els.izi&{ %dt&n%or Zﬁ'ﬂide LRt SHeBM Winant anti-
WO be éxplore e process qualIticatlon

CDSZzembbdﬁ afﬁﬂlbesbaedi oﬁ@ﬂe pf ﬁﬁmemmdrmnjz avaalahlﬂal wvestons (elg: beDNA or

onducted on 3 batchegs. Accordin cur rent
PIRES i IO Sagua BHECFURolPRe M b T igp o include the
follovoub efdngat.i on process: a. Initial clarification using
0()CIEK:/ ﬁék(:/ 0.45 mdepth filters b. Concentration
e usindtiplPedlbniag mt&LfoBiimmi{orBGf ktida cOMA: efdoding ﬂwr liglatsddlin and

on tangenti al |It |on C. r.ono

et E ol it s, bt Rign b freupattye Rignal,peptide. The

S‘ngﬂfncﬁﬁﬁe&d( %eaz("yf 8heah dfaérftl ephY fﬁr{n%%} )w141 BEG1dedSRIb two
for serumfreé culture supernatants. d. Chromp step

- spparafsmiasmgd DAtA wertexcwitl difarerd gelpctipn ISkagé phar ose e.

CHR It B MRS 0 SO oo

MERESThedifted thRxpRERYRbS e sBREfiorE Rlatkep FRT RN Shedlitht chain and
nucleic acids. f . Virus renoval using size exclusion

f ithe heavy shaiand Ieached proteln A using Cell ufine

er Endot oxi
uﬁlflﬁg&esw%h%fsﬁl i ohTbt P e roE b e R T epdent o
FQjigtehat) TR Y¥nddi@tbdto-ExpréftorPsfiiods thedfghpelep@bndedvly chain of
vivo biologically active anti- CD 52 monocl ona
arfofifdag2 @@tﬁﬁ)fiqumg wiffeths matyeal signakpepgidef De novo
synthesis of the light and the heavy chains of the
anti- CD52 nonocl onal antibody A step of construction
of the full-length kappa |ight chain of the anti-CD 52
anti body A step of construction of the full |ength
I gd heavy chain of the anti-CD 52 antibody A step of
construction of vectors conprising the nucleic acid
sequences encoding the light and the heavy pol ypeptide
chains of the anti-CD52 nol ecule. A step of
subcl oning of the anti-CD 52 antibody chains in
manmal i an expressi on vectors for production of the
bi ol ogi cal |y active anti boly




nol ecule. 2. A nethod according to claim1, wherein
t he nucl eoti de sequence encoding the |ight chain of
woOheoeanédes CD52 anti body has been represent ed i RCEERQ0DE001356

1. 3. A nmethod according to claim1l1, wherein the

nucl eoti de sequence encodi ng the heavy chain of the
EXAMHLE 8D 52 anti body has been represented in SEQ I D 2.

4. A method according to claim1, wherein the am no

aci d sequence of the light chain of the anti-CD52
De n@votsyhtltbyisiishdoentalie domiagts ofanGECQDED adtibbdy A et hod

according to claiml1l, wherein the am no acid sequence

of the heavy chain of the anti-CD 52 anti body has been
The 1%@1@%?1& Gl cBER vhatle BmathsTHE QRQC%Q%@'DQ&}I WRré bleM for de

wher el n the vect or conpri sing t he nucl eli’c aci
novo Symgenamto Enoch dibsgUB AeThe amti-CEYHQi antibddyt ¢hainsrvere @%Wn‘tlsﬁsmed
etedtosted ct.ed mut
with 3SR ! BeaGPar AEREDT Shised g HOR excised

from &t 4mtiCOD20 haabodyadinsi b tligatedi with eheevabigble doidihsoshti-CD52
i nto manmal i an vectors pCAIN and pCAID respectively.

antib@ly tn, gepemtsdubrlenstiopribody shaids. an in vi vo biologically
active anti-CD52 nonocl onal antibody conprising steps
of transform ng a host cell with a vector construct of
The ddvistatt Nomaazdof sied aﬁﬂx-ﬁﬂ)f@ahﬂib@rd@dmﬂ aﬂﬂi-@’i)%)ahmlﬂudyt are very

B T R ST MO S T
anti-&YRY Qﬁtl‘tg;dg a{(gﬁ:' &?%éha%[‘ LoReRY 18RdintaiRBRMTRL Rt G ales YT he two-

accept abl adj uvant or carrier,” wherein sa
nucleatidé Hoayge legdptord Valiad td alanmmhmelaapom‘ed)ri 24Q@rown in

cul turesequence | i sti ng canpath 23-05-06 SEQUENCE
LI STI NG <110> Avest ha Gengrai ne Technol ogi es Pvt. Ltd
EXAMyEmal a Patell , Villoo <120> A nethod for the

production of a nonocl onal antibody to CD52 for the
treatnment of chronic | ynphocytic | eukem a <130>

Consbrfishitn 3 7 tle 2R Y 350 heBi ins BP0y ARy COSE Manfgy,

<213> hono sapi ens <220> <221> CDS <222> CD (702
The varpble domeigs dept Weyg gthesiged de enoap evere clened Wg PESE- vectors

contagﬁ ﬁg% il tler%‘ﬁ‘?l a%ﬁtC]%ﬁ) Bﬁﬁb%y héf{x}?/ ad 1%)415 ghﬁuﬁsl *(l:"ﬁe Leliable

domaﬁrescoig&re atteCbag aatibodyc e/emagxdlgmgadcmthghe argﬂahie gloagés of the

ant1-(%§§2 ogértg'k}%gfg,e f@gﬁ)@@i épgg 615Th r n S er gr g . Se r

ate ace tgt aaa gca agt cag aat att 144 ser VaT Ay
Asp Arg VaT Thr lie Thr cys Lys Ala Ser Gn Asn He 35
The v@iablesdomains of the anti-CD52 antibody were obtained as cloned fragments in

pBSKII and the resultant construct referred to pBSKII/ ALZ-VLC. The DNA was
transformed into DHI10b E. coli cells and plated onto LB agar plates containing
ampicillin. A colony from the plate was inoculated in liquid medium and a DNA mini
prep was carried out. The sequence of the two variable domains was confirmed by

sequencing.



gac aaa tac tta aac tgg tac cag cag aag cca ggt aag

get cca aag 192 Asp Lys Tyr Leu Asn Trp Tyr Gn Gn
waypsocAre6STY Lys Ala Pro Lys 50 55 60 ctg ctg BCE®I1B®06/001356

aat aca aac aat ttg caa acg ggt gtg cca age aga 240

Leu Leu lie Tyr Asn Thr Asn Asn Leu G n Thr GIy VaT

Pro Ser Arg 65 70 75 80 ttc age ggt age ggt age ggt

Cons@'ﬁ‘étl%?)f h{ecfug_rlgn%cka@g l%h? c@ﬁﬁ 0 ﬂﬁtl?ﬁﬁngﬁt@g&y Ser 85

90 95 etc cag cca gag gac ate gcc ace tac tac tgc ttg

he SESKATAL 1R ond, e ity RISPLC ronsiater yadseing cpi-CD20

b 1i@%9cHal) H6fesCREr s@&?w@tﬁgB lgl‘idda £l
anti dggf 1%& “A 19 Pro SA? g e'?'(%ge Phe GI : @S%WF r‘ES%ECJCVaTenGZymes

(FIG ). ITh@ m;mt Af gizg 194 1hps faorg the fprgteg agétt ega@ptmca kappa gomstant

domaly o) e iferife BipficaRfhe SRIERG Ltk A2R e\ ela he
full-lds@th 18@i-E3521408B6de NkSHphl Sligihﬂgcl(i‘aaﬂ'pal"ﬂ’b 2p16Beboaided on

tct gga act gcc tct gtt gic ctg ctg aat aac ttc
transfpgpaticoidgat &wk sempetpRt L%%?O p¢lls vepre ingeulatedrindyly Apgmedium,
and aalngféh gféi) &5 WA Tk d%){l@ 21 were cee?c%e@gg ?sglgctg)&fdlgestlon

cag at aac gcc C Ca
for the2@edkmge GfIthie Ahl&ldng&l Mgﬂt " Bain 37 theLa&ﬁl UE‘BZ%]p'bédy(FN}aﬁ). The

n ser 165 170 175 aac tec tc

cloneafﬂamg SgiYg baa%st%a@nada@esa% waealsgeonfized by s fndag
Gn Glu Ser Val Thr Glu G n Asp Ser Lys Asp Ser Thr

Tyr 180 185 190 age etc age age ace ctg acg ctg age

he PRBSKYLAlgat G dongayemaalsealigtRd Seh BauHBeestiSgronTénzyme for
Th 95, 2
dlsun§b‘§h’§1§2{h‘°g u Serong%%mg ﬁ@zggg IB%/E:&T ggléll'{}}%i\élso&lgsgcog%aanl@gg e RTX-

LC. B¢ wag @sf&lﬁalgb&aﬁs,%&héwsmi/ RIpX-IA &va&\isedhdlthéadeciod backbone
Leu ser Ser Pro Val 210 215 220 aca_aag

and they REX D GHLoRG ome G2t o ot lylwOSLAIC. ke Semighng enzyme

50 GBS 1. B3 080 UL Pl v

digested (viidid BpmdHOOH chlptigeagige thegeB SIH/ RGX-BCelatee wall givet cfall-out

fragmqng f@@ l%wﬁé?ﬁ%ﬁ* aloge Hmﬁ%%%&;%ﬁ%%@éf

cac tec cag gtc caa ctg cag gag age gqt cca gqt ctt
gtg aga 96 Val Hs Ser Gn Val Gn Leu Gn Gu Ser GIy
Conshruetionf tee/filblEngthglgG1 heavy chain of anti-CD52 antibody

The construct pBSKII/ ALZ-VHC harboring the anti-CD52 antibody variable heavy
chain and the construct pBSKII/ RTX-HC clones harboring the anti-CD20 antibody
heavy chain were digested with HindIIT and Nhel restriction enzymes. The insert of size
426 bps from the former and the vector + IgG1 constant domain from the latter were gel
purified. The vector and insert were ligated to yield the full-length anti-CD52 antibody
IgGI heavy chain. The colonies obtained on transformation of heat shock competent
DH10 cells were inoculated in LB Amp medium, a mini prep of the DNA was done and
the clones were checked by restriction digestion for the presence of the full length heavy



20 25 30 cct age cag ace ctg age ctg ace tgc ace gtg

tct ggc ttc ace ttc 144 Pro Ser G n Thr Leu Ser Leu
wohooe@perédhr Val Ser GIy Phe Thr Phe 35 40 4 5prataB1as/001356

ttc tac atg aac tgg gtg aga cag cca cct gga cga ggt

Chalnp? 12 ;Eg)ﬁé%t ay(l%%ge To%‘gﬁ-rr cfb‘rag%{tlye( tbyalfeﬁtnctlon

dlges@&@w%%ls%%nﬁ%he@ﬁ?s&ﬂ&n&ﬁ'g aca aca gag 0 Qu Trp
lie GIy Phe Iie Arg Asp Lys Ala Lys GIy Thr Thr

GQu 65 70 75 80 tac aat cca tct gtg aag aga gtg

site fetghuipgertih oI e RESKRARZHGHrR, 07 85 00

85 90 95
aag aac cag ttc age ctg aga etc age age gtg aca gcc
gcc gac ace 336 Lys Asn G n Phe Ser Leu Arg Leu Ser

The cBastaradonddin ofiithe Ahtd-CAEY2 atibséy iengecHairs fiag@entadipfatshfrom the
05- 0 105 11 g gtc tat tat .tgt a aga gag.

anﬂ-céz;?& Qubod 8@@ ?regrpﬂ%w flgonizat dpmaipaly tp nyclagfides. A

clone %ﬁtaﬁhl% tﬁ%g/aﬁal!)le Wofdath & the IMi-ON 2 AhiBody %IP e wéﬁlﬂ:hé- éonstant

tac tgg ggt caa ggc age etc gtc
domatreef the entléli)%(bmtmgy 48vyTohamirTaffer GbqueBin V@iiizcassgn w;ae l$11bj ected
to sit @ glngal ser Ser Ala ser Thr | _ys 130 135 140 ggc
0 SUGUILCIEMYRENSIS ccc ctg geca ccc tec tec aag age ace

tct ggg 480 Ay pro ser val Phe Pro Leu Ala Pro ser

ser Lys ser Thr Ser @y 145 150 155 160 ggc aca gcg

.tgc ctg gtc aag gac tac ttc ccc gaa ccg

Matelg%%n%ﬂ%ﬁ{ré'Al a Ala Leu Ay cys Leu Val Lys Asp Tyr
Enzyipbearrmagntsn Pro 165 170 175 gtg acg gtg teg tgg aac

Pf“h{%gfﬁ‘%gﬁ/ ?%Cgpﬁgge%gg(%gﬁag%ﬁ(? gtg cac ace 576 val Thr

Tyr
ggg
pr o
ser

Leu Thr Ser Ay vat H s
Thr.180 185 190 tt
Dpn ¥t pgumg PehignE

Ser Ser Ay Leu
DNA? fg ace gtg ccc
PBSKI@’CAEZ-Q{CC GoRd@) 672

hr G n Thr™ Tyr
c aag ccCc age aac ace
Pmn&sac 720 val Asn Hi s Lys

Tyr
tec
Val
lie

cys

eta
Phe
Ser

ttg
Pro
210
gac
Asn

get
e gtg
Ser
age
Thr

tea
Val
195
cag
Ser
gtg
gtt
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tec
Al a
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Ser
220
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Leu
age
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Pro
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All  symhdties oligon®leetides o 225 930he@38d 249 é‘dé‘rMAt Thogt @axtheSIZed
oo S5 SREICSEE ol YRECD S5Sih B EREs o o

Avesthh@enPr TheGoliomtoR86s B5ed GhCthe tiablgJeelggawedudcdaf@ttte PCR
ttc etc ttc ccc cca aaa ccc aag gac 816 Leu Leu Qy
reactighyy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270 ace etc atg ate tec egg ace cct gag gtc

aca tgc gtg gtg gtg gac 864 Thr Leu Met lie ser Arg
Thr—Pro Gjro Vat—Thr cys VaT val Val Asp 275 280 285
PRIMER SEQUENCE

Campath-mut-sense

5" AAGGTGGACAAGAAAGTTGAGCCCAAATCTTGT 3’

Campath-mut-antisense

5 ACAAGATTTGGGCTCAACTTTCTTGTCCACCTT 3’

10



gtg age cac gaa gac cct gag gtc aag ttc aac tgg tac
gtg gac ggc 912 vVaT Ser Hs Glu Asp Pro Glu val Lys
woehercAg6068r p Tyr VaT Asp GIy 290 295 300 gtg gagTaB06/001356
cat aat gcc aag aca aag ccg egg gag gag cag tac aac
960 v G,ly yal H's n Ala Lys Thr Lys Pro Arg G| wu
Muta%straﬂgélyﬂth‘???ﬁ logdgheripl §¥8lin®H age acg tac cgt gtg

The f&'i(?\mﬁg %oﬂlb@né?ﬁ&re@ﬁ&t@%re%cﬂe& &fa §t%ﬁleg@§ mIGECH %8R ia8he order
val Ser val Leu Thr Val Leu Hs Gn

Arg Vi
mdlcalb@bbe'hb\p %ﬁlm@omﬁﬁt aftadf R{R repgionsayasfdplt ac aag tgc
aag gtc tec aac aaa gcc etc cca 1056 Leu Asn GIV LVS
G U Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 340

Wc aaa gcc aaa
Step ggg cag ccc cga 548 Po4sequéfi®éliisting canpath

Ser Lys Ala Lys

Water Gn pro Arg G tu 355 3682885 cca cag gtq tac ace
é%’iﬁf&b €cc cca tec egd*gat gag ¢ l'ace aag aac 1152 Pro
Forw. merVal Tyr Thr LeyspPro Pro ggr; Arg Asp G lu Leu Thr
Backw‘f_é‘ HAsn 370 375 38QsqA0 gtc ag lctg ace tgc ctg gtc
DNA daa ggc ttc tat ccc age gac AligsaP0 G n Val Ser Leu
Final vélile Cys Leu Val Lyso@d y Phe TspnuiPro Ser Asp lie 385
PruTur39 ONAPbly4é&ike gee gt 00fgag t gg gaquiage aat ggg cag ccg

ag aac aac _tac aag ace 1248 a Va lu Trp Glu Ser
Asn Ay Gn Pro Glu Asn Asn Tyr Lys Thr 405 410 415
acg cct ccc gtqg ctg gac tec gac ggc tec ttc ttc etc

Cyclihgci’a?ﬂlﬁeﬁggfo]r?tﬁé _P-mék eilgn & SitdDlrdefdd MiiiagenbsiéMethidd:
Phe Leu Tyr Ser s 420 425 430 etc ace gtq

gac aa age agg tgg cag ca g aac, gtc ttc tea tgc
18%ep 1 YFFFr) VaT Asp Lys9§%|:/%2?r M Gn Gn Gy Asn

V | Phe Ser cys 435 440 445 atg cat gag get
c aac cac tac acg ca etc 1392 Ser VaT
sGIuAIaLequs Thr G n Lys Ser
450 455 460 tec ctg t gé aaa tga 1413 Ser

LStlepSE go B Qe ind yepedbbe déps %ZIBPI Gtimad 1> 470 <212>
PRT <213> hono sapiens <400> 3 Met Ay Trp ser cys lie
lie Leu Phe Leu Val Ala Thr Ala Thr Ay 1 5 10 15 Val
Hs Ser Gn Val Gn Leu Gn G u Ser Ay Pro Gy Leu

Dpn M@igeéﬁ&l AGhZAnHlifichonBodtdte Thr Leu Ser Leu Thr cys
hr” Val ser Gy Phe Thr Phe 35 40 45 Thr Asp Phe Tyr

1y qﬁé@pmlsﬂ 0%V i) vk addesl tgjthe appbfigrtionapasetinp gtheyrgactioy megtusy The

m1xtu6rec:) was gently and thoroughly mixed, spun down and incubated at 37°C for 1 hour.

Transformation of DH10b competent cells:

The transformation was carried out as recommended by the manufacturer (Stratagene).

4 wl of the PCR reaction was used for transformation.

Results:



G uTrpl i e dy Phe lie Arg Asp Lys Ala Lys Ay Tyr

Thr Thr A u 65 70 75 80 Tyr Asn Pro Ser Val Lys Ay
waéngoedasosThr Met Leu Val Asp Thr ser 85 90 95sequaBmes/001356

listing campath 23-05-06 Lys Asn G n Phe ser Leu Arg

L S S Val Thr Al a Thr 100 105 110 Al a
Sequepgt SRRy ok i SNECIPG P ICRFayY LI AL RTAC A G anti-

CDszTeﬁm?l o8p h%%@ cée ( ?ng fith Clrid% sﬁoyﬁsé} 1%3 %éédl?&g da%Htagakesm The

CA toSET chalgeRhehddmohigldiphéddainPlwe. Ser Ser Lys Ser Thr ser

45 150 5 160 Al a . Leu s _Leu .
Sequegiy afiggmAEom BheCBr 2 Podphevy Seiy G RE AT i e anti-
CDSZVQ{tlb%@ h-gé @ﬁaﬁng 1.7G19) Slode Lsﬁbbegt@& 18 8ite @ir)éctyé“md'fhgenems It

Thr 190 he Pro" Ala Val” Leu G n Ser Ser
hasbie@uemyserg@lrml_l’dﬁ 9er ser Val 195 200 205 Val Thr VaI

Pro ser Ser Ser Leu Ay Thr Gn Thr Tyr lie Cys Asn

210 215 220 Val Asn His Lys pro Ser Asn Thr Lys Val
Sub-cleing \of they snt-41D332 dutibpdy chams it Gnddmaldh ekpyresson vestors

Asp Lys Thr H's Thr Cys Pro Pro cys pro Ala Pro G lu

245 250 255 Leu Leu Gy Ay pro Ser Val Phe Leu Phe
The fBHQet%tH ahMSCIS D aIIHY&)dMa Qhﬁﬁ@tnﬁ%@dy-rhéht%ﬁid lli@tvywhﬁms were

ser hr Pro G lu Val Thr cys Val” val Val Asp 275
cloneg s@b-zmed/mto samnpjlian @xpugssierp verters GOAINaH pGAIDRigapeagifely.

Trp Tyr val Asp Gy 290 295 300 Val Glu Val H's Asn

Ala Lys Thr Lys Pro Arg Glu Glu G n Tyr Asn 305 310

he pBEKIB2AL36IC Tlohe hyd tHy C KB wWetor Hiefe M@éstécEwltHﬂBgII\l’aind EcoRI

Leu Hs G n Asp Trp 325 330.335 Leu Asn Ay Lys

and rqsy,ltap_g/gor@ggctw gefggpd s R%IN%LZ\TI@ LB mséyt g‘%}p ‘gpl)5from the
forme%saglﬁqaﬁ %Q{[Sr i)égﬂ)& gﬁﬂ@&ﬁwg éeges é&ﬁ(ﬁ@}%d%a I Fedcqgg 10).

The ligﬁﬂofli fibx Rae tr@lslfofd&ld 1i[yorhe'£hsfhob1e uoﬁpaeﬂrIOHi;@i‘f ceﬁsgmé@ilntﬁ onto

euThrLsAs 70 375 38Q G n.\Val Leu
LB agad sy cqujAd Wélﬁwﬁ siegpn aatbblpﬁ“‘e% Sttt were

plcke&%dAA @N‘/@lmlﬁi bfégT\K/& &artibd §§f TRNc16he% W8 c%ééke@ %re@ﬁﬁztlon
Asn Tyr Lys Thr 405 410 415 Thr Pro Pro Val Leu

enzynSedigasipon@dRIGsét). Phe Phe Leu Tyr ser Lys 420 425 430
Leu Thr Val Asp Lys Ser Arg Trp Gn Gn dy Asn Val
Phe ser cys 435 440 445 Ser Val Met His Glu Ala Leu

The 515§Kﬁ§ nAl':.kﬁ{a—-%'Dl\Ihcﬁorg '@Iélr)y SndGhe "p@AID vector were digested with
BamHI and EcoRI. The resultant construct is referred to as pCAID/ALZ-HC. The insert
(1429 bp) from the former and the vector backbone from the latter were gel purified and
ligated (FIG. 12). The ligation mix was transformed into heat shock competent DH10b
cells and plated onto LB agar plates containing ampicillin as the selection antibiotic. A
few transformants were picked and a DNA mini prep was carried out. The clones were

checked by restriction enzyme digestion(FI1G. 13).

DNA sequencing and analysis:



450 455 460 Ser Leu Ser Pro Gy Lys 465 470 <210> 4

<211> 233 <212> PRT <213> honp sapi ens <220> <221>
WORRbIRE6& 222> (1)..(233) <400> 4 Met Ay Trp BET/IB086/001356

lie lie Leu Phe Leu Val Ala Thr Ala Thr Ay 1 5 10 15

Val H s Ser lie @ n Met Thr G _n_Ser Pro ser ser
The i clses AF AIZOTRLebASZ L Q:atoneiyiniaspCAIY avd PCHN pgimalian

| ' |4i . T
expregégén %ﬁo#ﬁ%s@&ﬁv% nRve Qergﬁ%§%ed:§r%gatgelg gicf/ign%s gccbﬁr/ag:y Lo;ééﬁrmed.
The afigninbnte Of tielketp@anct ahalgsidhdveAREn TdpiesdatedAsn Leu G n Thr

Gy Val Pro ser Arg 65 70 75 80sequence |isting
canmpat h 23-05-06 Phe ser Ay ser Ay Ser Ay Thr Asp

The cl?me bIof pEAEDTALZLHE W& coifiim8® b9Q)195 hlledddd sEiRnEing. Three
lie Ala Thr Gn Hs lie ser 100

dlfferimsprlmersmcgmpﬂﬁ A%/Zé ﬂpldrCIgé&@ yerg wped for fher segyencing reaction.

V Pro ser
he it tosefbdvd Buidlo e o € erke By ddeB 10" T3
140 Lys Ser Ay Thr Ala Ser Val Val cys Leu Leu Asn
{ 0_145 150 155 160 Arg Qu Ala Lys Val
6. P“G watr% 93“@?53631&1 hedy: Ala Leu Gn Ser Gy 165 170
175 Asn Ser Gn Gu Ser Val Thr Gu Gn Asp Ser Lys
Anti-8BS2 sarbath 1swhun1weﬂ8@uh@ty mcme geSeted detp ththeell spernatant.

sl D 48 i LR A o e

guidefiaes RIfothYategdbfor? 15gei?121@s Thiat dw¢B-eg@essPhahdsdesiéd) rédombinant
G u cys, 225 230 <210> 5 <211> 702 <212> DNA <213> homnp
protegiag}edﬂgl icatignppfantbopPs2 gy@(glzﬂgtemgan be(dpgg )usmg a series of steps

involving dialysis-filtration and column chromatography procedures involving affinity

chromatography. The eluted antibody will be recovered to maximize in vivo activity.

7. Assays for in vitro and in vivo activity of anti-CD52 antibody:

Bioassays for detecting in vitro binding activity of the anti-CD52 antibody will be done

using:

e Anti-CD52 antibody ELISA assay.

e Complement mediated lysis of B cell lymphocytic leukemia cells (Karpas 422 cells)

e The anti-CD52 antibody in vivo efficacy studies have been carried out in human
patients with B-cell chronic lymphocytic leukemia (B-CLL) who have been
previously treated with alkylating agents and had failed treatment with fludarabine

based on currently available data.
Optimisation of purification procedures:
Subsequent to the establishment of reproducible bioactivity in accordance with the
recommended functional / binding assays mentioned above, efforts will be made to

optimize the purification procedures. The purification strategies will aim at process
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<400> 5 atg ggc tgg tec tgc ate ata ctg ttc ctg gtq
get acg get acg ggc 48 Met Ay Trp ser cys lie lie Leu
woheoslieens¥at Ala Thr Ala Thr Ay 1 5 10 15 gt gPCatiB106€001356
gac ate caa atg ace caa age ccc teg tec ctg tec gcg 96
val Hi s ser ASE ie Gn Met Thr G n ser. Pro Ser Ser
econquigs, sieedte, mykels sggability, geprogucibifie aggmgrimys pusity of the

produ%: gfl@gﬁnﬁ;ﬁﬁaﬂ g @ﬁfa@%@%alﬁﬁlgegé@fa%ﬁ% %@hr 90)\401/\56@ To this

effect] i 22 oybimat®idl | iprowghc mﬁthabhchﬁltﬁﬁioﬁG (rﬁﬁméD 48 gagerdaly flow

ﬁltratgfgé Ctg 2@% tzgtggraﬂa}y L% ulaz eg(p%’-gd Gq]ﬁn c%sg ?g?x%hfégatlon

requiteYhehisin@latcdPiiich ¥aterd sﬁﬁw@%lﬁtb% cohducddPort 26a@RLs. act
aat aac etc cag ace ggc gtc ccc age egg 240 Leu Leu

Accotdirglfy theAsurrephrinyentionsenvisageGitlre ToltovGhy stepls @r theSpurification
Arg 65 70 75 80 ttc tec ggg tec ggt teg ggc ace gac
PIOC%Y'c ace ttc aca ate agt tct 288 Phe ser Ay Ser Gy
Ser Gy Thr Asp Phe Thr Phe Thr lie Ser ser 85 90 95
tc}; caa ccg gag gac ate %cc acg tac tat tgc ctg caa
a.c afnifiplcleyificabon upiag COHRCPAI G [j0-AS p depth fafteys Thr Tyr
b. Y EofbhitrkEdh 1@1% ﬂlﬁcéﬂ ﬁL%ﬁBmeQ 90 %{% b 0rrGHRr 5EEd 92
. ace ttc ggc cad ggc ace at € aaa agg ace
384angag1d?m“ﬁﬁlgraﬁhm Phe GI y G n GI y Thr Lys Val Qu

o1 v Wi LoMEs chitngamaganSariore SaoUlGoRdum

Al gasBll 82 SClctay edif Eé}ﬁml fFeSHenERoRH Y A 86r LRRkn Fel ctlte
Leu 130 135 140 aag teg ggc aca gcg tec gtg gtg tgc

et@p@ﬂ@tm aac ttc tac cct 480 Lys Ser Ay Thr Al a

VaT u Leu Asn Asn Phe r 0 145 150
& Yoy 5558k ot GREiESEa g BSepbiothe aac
e. gcchfohg) ﬁqg— 101 Flggahfd8h Bﬁﬂ:d@h{éné\bﬁohkéﬁcﬁéﬂ'gre@uﬁh a5 p
Lys VaT Asp Asn Ala Leu G n Ser 165 170 175 aac
t c@elélbfgleg(é@a edlyloge haspdanefigmy fy ﬂ@@al@lra)g@l efdysteall pgisins
ac n Ser Gn GQu ser VaT Thr Gu G n Asp
Se%l{ﬁ}deiggméér Thr Tyr 180 185 190 tec eta tec teg
f. acmm!; genanal adigle sieg exdgsigeiltgeion had legelgdgagtetnl vSig
Seﬁ]}[ Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
‘ifgl%“ alfg5 200 205 aaa gta tac gcc tgc gag gtg
g aC8Afl fi1p@GoPIC €etc tea teg cct gtg 672 Lys Val Tyr
Ala cys Gu VaT Thr Hs Gn Gy Leu Ser Ser Pro VaT
h21Bnd&16xif 20mavd usiag edtlytr Rengtona Eetiglinaglg€ chmpnatographyy
Tth.L s Ser Phe Asn Arg Gy G u Cys 225 230 <210>
2413 <212> DNA




<213> honp sapi ens <220> <221> CDS <222> (1) ..(1413)W
sequence listing canpath 23-05-06 <400> 6 atg gga tgg

woebosligeneatt ate ctt ttt ctg gtg gca acg gcc aeeTaBmosid13s6
Met Ay Trp ser cys lie lie Leu Phe Leu VaT Ala Thr

Ala Thr Gly 1 5 10 15 gtt cac teg caa gtc cag etc cag

W C%g. tec ggc cca ggc ctg gtg agg 96 Val H's Ser G n Val

© ‘Leu Gn Glu Ser Ay Pro Gy Leu VaT Arg 20 25 30
ccg tec cag ace ctg agt ctg ace t ace gtt tec ggg

1t t Eheg peocessc off pveppying dervid wtmica_lgfuacsme angly GRr 5Z ypnoclonal
Thantibafly Sempi@iyg tiestePhr Phe 35 40 45 ace gat ttc tat
atg aac tgg gta egg cag ccc cca ggg cgc ggt ctg 192

Thr AspAR® diyDe heto HsitheEispof\thd 1ifhitand the RegryRihainsl of the anti-

Arg G yChsp nfRoBBnfGneBedt 99 ate ggt ttc att cge gat
aag gcc aaa ggc tac aca aca gaa 240 Au Trp lie Ay

phe ldi epAA%g, SR nketdhedS £ Yen ka EI%B{ Cfglllfl o@ ﬁ1e7291t1 CD
75 80 tag, ﬁ)tod CC age gtc aag gg

gta gac acg agt 288 Tyr Asn Pro Ser Val Lys Gly Arg

Val Thr u Val Thr S5 aa aac

tte 5gt§h$?b‘§§%n thpe&fa& f@f% g@e‘ggé e@‘@f 6§ the anti-CD
336 Lys® h Phe ser Leu Arg Leu ser Ser Val Thr

Ala Ala Asp Thr 100 105 110 gcc gtc tat tac tgc get

cgc JaaAdgirp eheongiuctipmcofeecters gompeisipgcth® aclajcaacih isequences
Tyr Tyrenspdingl the Arght @Ghd tEb yhekins pdlypeptide ¢ainsPoD tiehenti-CD52
Asp 115maéROulé25 tac tgg ggc cag ggc teg ctg gtg ace

gtt tec agt gcc tec aca aag 432 Tyr Trp Ay Gn Gy

Ser lseuAMARdp dhEubédnime of S8 ai-&T5 8D a_ﬁﬁbock-}b’ ehaliR® inl dmmmalian

140 g0t exgRdsstoBCveédbdys Lol [F6Gutiol Sicghec q?ﬁol Fsc;ﬁgalﬂ)gtac@\‘?&g antibody
agt acengge,g9c 480 Gly Pro Ser Val ro Leu

Pro Ser Ser Lys Ser Thr Ser GIy 145 150 155 160 ggc

29CR Q&do CC o2 [5501%% Z}N‘gm%t C thay geg ta%qt he CC%odlng the
Asalgelfwﬁ%ﬁ thfs t g e ey Gl YA
azg aat tec C gcc ctg ace tec ggg tg cac aca 576
3y WOW&PC 7P (slaign | Swheremy the| auic Q@udertsﬁq@@pe empoding the
varamy shaip of tg@ntigtD 59 @ntlbwﬁydm bgeyregrasetd it SGAIBA.
tec ggt ctg tac tec ctg tec teg gtg 624 Phe Pro Ala
4val thetho@Gancdsdinhg stercldity 1] ederbit tikeimin®Uache ke@ehce/al the light
19%haz06F tRO ntG T 52CALIBOEY Keibebl Ge@@t&d FUSE@UD Pgc ace
cag aca tac att tgc aac 672 VaT Thr VaT Pro Ser Ser
55€K th@HoEh¥collihg @ Rlalfl 1, Wherbin®hObmid cid Wqdehee 94 %he heavy
9t GafRGF tﬁé‘&ntggg) S£GnileB8y ARl bAa%iepR%Sh %E@f‘fD gag aag
gtg gag ccc
6. A method according to claim 1, wherein the vector comprising the nucleic acid
fragment encoding the heavy chain of the anti-CD52 is subjected to site-directed
mutagenesis.

7. A method according to claim 1, wherein the full-length anti-CD52 heavy and light
chain have been subcloned into mammalian vectors pCAIN and pCAID

respectively.

8. A method of preparation of an in vivo biologically active anti-CD52 monoclonal
antibody comprising steps of transforming a host cell with a vector construct of
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Val

Asn Hi s Lys

VaT du Pro 225
WO0ae06aee)68 gC CCC

Cys

Asp Lys Thr

Pro Ser Asn Thr Lys VaT Asp Lys Lys
230 235 240 aag tec tgt gat aag acg
cct tgc ccc gcc cca gag 768 LyeT/AHBI006/001356
H's Thr cys Pro Pro cys Pro Ala Pro

CHB bbb GHIRL8h 0Re8 aefid o v

c 816 Leu

Leu GTV Gy Pro ser VaT Phe Leu Phe

Pro Pro Lys pro Lys Asp 26b00O 26b5 27Z7/0 ace ctg atg

9.ath pharmageigicak eompasitigmacaynprisaieg)a tthgrapgugicahyyelgeagivg egnount of
864ti-THI5A emtiMaty lahé SghadnapeThicallyr eca@ptabMaldili¢nt, @ggivant or
Vahrrieatwhéadin Asid adilboR 80 pafhied fromt raemanatiagegsgaewn i culture

gag
H s
Gly
ccc
Al a
315
ctg
Val
aac
ctg
Ser
aag
Al a
pro
ccg
Tyr
370
ttc
Leu
400
aat
Gn
ccc
aag
Phe
age
Thr
ser
aac

gtg aag ttt
Glu Asp Pro
290 295 300
agg gag gag
Lys Thr Lys
320 tct ace
cac cag gac
Leu Thr Val
ggg aag gag
ccc 1056 Leu
Asn Lys Al a
ace ate age
Prolie Glu
Arg G lu 355
tec agg gac
Thr Leu Pro
375 380 cag
tac cca tec
Val Lys Gly
gca gtc gag
tat aaa acg
Pro Glu Asn
gtc ctg gac
1296 Thr Pro
Leu Tyr ser
cgc tgg cag
Val Asp Lys
cys 435 440
cac tac aca

aat tgg tat gtc gat ggg 912 Val Ser
G lu VaT Lys Phe Asn Trp Tyr Val Asp
gtg gag gtt cac aat gcg aag acg aag
caa tac aac 960 VaT G lu Val His Asn
Pro Arg Glu Glu Gn Tyr Asn 305 310
tac cgc gtc gtg tea gtc ctg act gtc
tgg 1008 Ser Thr Tyr Arg Val Val Ser
Leu Hs Gn Asp Trp 325 330 335 ctg
tac aag tgc aag gtg teg aac aag get
Asn GTy Lys Glu Tyr Lys Cys Lys VaT
Leu Pro 340 345 350 gee ccg ate gag
aag gee aag ggc cag cct cga gag 1104
Lys Thr lie ser Lys Ala Lys GIy G n
360 365 ccc cag gtg tac aca ctg ccc
gaa eta ace aag aac 1152 Pro G n VaT
Pro Ser Arg Asp G lu Leu Thr Lys Asn
gtg tec ctg ace tgc ctg gtt aaa gga
gac ate 1200 G n VaT Ser Leu Thr Cys
Phe Tyr Pro ser Asp lie 385 390 395
tgg gag tec aac ggc cag cca gaa aac
1248 Ala Val Glu Trp Glu ser Asn GIly
Asn Tyr Lys Thr 405 410 415 act cct
age gac ggc tea ttc ttt ctg tac teg
Pro Val Leu Asp Ser Asp GIy ser Phe
Lys 420 425 430 ctg aca gtg gac aag
cag ggg aac gtg ttc tec tgc 1344 Leu
ser Arg Trp Gn Gn Ay Asn VaT Phe
445 agt gtc atg cac gag gee ctg cat
cag aag tec ctg 1392 Ser Val Met Hs G

lu Ala Leu Hi's Asn Hi's Tyr Thr G n Lys ser Leu 450 455
460 age ctg teg ccc gga aag tga 1413 Ser Leu ser Pro

Ay

Lys 465 470



