1 Title: Methods for ldentifying Candi date Cytotoxic Antibody
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Some [PSCs, like hESC, express Oct-4 and other cell surface markers, such as Tra-1-
60/81 and SSEA-3/4, However, IPSCs are not identical to ESCs, as shown by a slower
doubling time"", differences in the global gene-expression patterns® ® and DNA
25 methylation status®. It remains unknown whether nuclear reprogramming is complete'?,
and thus whether IPSCs follow a similar pathway to hESCs during differentiation.

This important breakthrough raises the possibility that celiular therapies using patient-
specific input cells may be a reality in the future. Unlike hESC where there are ethical

30 concemns and possible issues of immune rejection, IPSCs can be generated from a
donor, reprogrammed, differentiated to the appropriate cell type and transplanted back
info the donor.

Prior to the publication of reports that IPSCs had been successfully generated from
35 human cells, we described the generation of a panel of monocional antibodies (mAbs)
against surface antigens on undifferentiated hESCs' in WO 2007/102787, the contents of




2 which is hereby incorporated in this application by reference.
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30 or destroy undifferentiated hESCs in a sample which may otherwise form undesirable
teratomas. Teratomas typically contain a mixture of differentiated or partly differentiated
cell types. Despite the potential of IPSC therapy, the problem of teratoma formation by
residual IPSC after differentiation remains and needs to be addressed.

35 Thus, mAb 84 can potentially be used for separation and removal of residual
undifferentiated hESC or undifferentiated IPSC from differentiated cell populations.



could then be useful in nethods for separation and renoval of
residual undifferentiated hESC or undifferentiated | PSC from
differentiated cell popul ations, as degcri bed above. The present
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gl ycosyl atBuspt candierseei Hat it ivsaiubiogdendifyt isolatet ay skparatetundifferentidied

i mportanc l.ecules to
PODXL. Th [‘?};?\?%Iﬁ'{%t?'@%@ (olie &‘%& %A‘Be B%QQH{‘ e%sq'mh%‘%?g%f S

non- cyt ot ciceuragard tbddfpramatecruo aajtiquigr tgqllylcmemmmay bag:aem@tthqamaﬁge
of di §f er aghisgLYSANS ren;mr% ok Hz\!ﬁﬂ%%ﬁéﬁ&‘é n@(@#o@‘éﬁﬁ QbRrtefs 1?{5}5' ure

cytotoxic antibody nol ecul es boun sequence of sacchari de
resi dues W Pﬁ'isr\’"fgﬂf%/%%%f’f thg eqfisingyefpijed fpwéferﬁwéwt @frage diffeeniaiethginepat

there was theswl diffiréniealcef 46 RESNGR tHefapyne bi nding of cytotoxic and
non- cyt ot oxi ¢ anti body nol ecules to this commbn sequence. Hence the

inventors found that candi date cytotoxic antibody nol ecul es can be
sel ect ed 2bdzmsash Imrsceh ghat thabd kiatisel o Bemtiy BHHOAMTELRTIY @i Aiditign the

: f th t j h
i scdder ed i pEH alarbeleg Sraiont arpr Do T RO P R e TR
their abi |douid then i weefiy inyroathsdscfongepastioy afdeabyaiEd b8laBEdRvniiddd | n
30 parti Culsllo ol GnBIARREH 1P SU R0 Al gélfp%%ma&a%, DB ot
mol ecul es can be Selec as candi dat es T or aving ¢ OXl C act|V|ty
agai nst a cell which expresses podocal yxin-like protein (PODXL),

and/ or ag arﬁéﬁire@ﬂt :HMﬁsBﬁ 8fo80 L5 atredtRk Hﬁd@@[%eéﬁc\ﬁﬂé gr%ént iResek N
their _abili t bi n Péga cans_ conprisin cal-2 1-3d al Ac81. 4

mol ecdl es 18 'E?ﬁﬁ&l?%f& e Eamrwanterytwwm%ﬂ?ﬂowf Gviolepds ARd nat-cel |
vvh: Ich exgr@mdﬁmf dmaadﬂ@;wméh waé:klhia@;ﬁ ﬁﬂfﬁmﬁpedxpl Wﬁémécﬂfﬁemﬁhﬁt?]

ce , an 0ods 0O es oyl ng. a .cel, |1 C resse an or
o it FERCGRs S ahEeR IS il R vetior e E RIS DF et rTgros
aspect of beefcqmymemforthammrignfmhmw madedqulfes o HEODXA. Tad moehtod

sel ecting m%@ﬁécp;ﬂg@@é mﬁgEﬁS to@R afld ﬁ&?&b&goca %od%ﬂ]\é!elggleg ato |?3(ainc

act|V|ty agal nst a expresses
(PODRD), viHewsoansitaraagn @fbhﬁjayemﬁlyew g hblirrv@stomd thamtqmcmmﬂ non-

conpri si n%ﬁd@ué&rﬁ’@%ﬂ%leédléscwrﬂé"td 26orhiBn Qéd?léhé@of%fac&al?@p?é%ndgéé‘ﬂhm

anti body nol ecul e ycan onprising Fucal- 3dalAc wth

the bi ndi rRygPs- SWB’Pﬁ"&%}X &WY@’EWEJ'O%MW H&F%WF'? %é\ﬂ?*f %nt diffgleace iy a
gly g _613 conpé bmtng oF&Wnﬂéxlaﬁiﬁ?d ok @@t@)&é é’;ﬁibo@ﬁﬂoél‘fﬂié@ﬂo&ﬁi& g&ﬁmaﬁ séqubence
candi date ¢yt o o>uc ec al i ng .anti y
ol ecute. RS HBGErTiEp ltRd el et oiotSls GriBPohaReareB e o St
ti meg5gr ediesed brmmelrsallmj to bind giycatooanimigDXe cbnmdn sgquante.body

nmol ecul e. 15 I n anot her aspect of the present invention there is

provi ded a nethod of selecting an anti body nol ecul e as a candi date
for havi ngBwymenoxfitbe iyventibny agai nst an undi fferentiated pluri potent

stem cel | JHME&@én?mEQﬁor@%b@&%v%’dw QnIﬁdd?%éytgfwe(hm%btoB%s@ﬁ Qé’d

conprising t 20(1 ) conpari ng gf
PODXL- bi ndfi?ﬂj‘f%w Stﬂ?b'H‘ﬂIt%Elnﬁ slvs@%ompyélawucm%a B1-3GIcNACR1.

30 particular, the present inventors have discovered antibody molecules can be selected as
candidates for having cytotoxic activity against a cell which expresses podocalyxin-like
protein (PODXL), and/or against an undifferentiated pluripotent stem cell, based on their
ability to bind glycans comprising Fuca1-2Gai31-3GIcNAcR1.

35 Methods for selecting candidate cytotoxic antibodies, based on their ability to bind
glycans comprising Fuca1-2Galf1-3GIleNAcR1, uses of such glycans to select antibody



conprising Fucal-2Gal f11-3G@ cNAc with the binding of a non-cytotoxic
PCODXL- bi ndi ng anti body nol ecule to a gl ycan conprising Fucal-2Gal1l1l-
3GLcNAc; and (ii)selecting as a candi dqt e cytotoxic anti body nol ecul e
a sai d PODXL-bi ndi ng 25anti body nol ecul'e that has a rel ative binding
to said glycan of 30 or nore tinmes greater than said non-cytotoxic
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3GlcNAc; and
(i) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
25 antibody molecule that has a relative binding to said glycan of 30 or more
times greater than said non-cytotoxic PODXL-binding antibody molecule.

In another aspect of the present invention there is provided a method of selecting an
antibody molecule as a candidate for having cytotoxic activity against an undifferentiated
30 pluripotent stem cell, the method comprising the steps of:
0] comparing the binding of a PODXL-binding antibady molecule o a glycan
comprising Fuca1-2Gal31-3GIcNAc with the binding of a non-cytotoxic
PODXL-binding antibody molecule to a glycan comprising Fuca1-2Gal31-
3GleNAc; and




glycan in the top 10% as a candi date cytotoxic anti body nol ecul e.
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met hod of selecting an antibody nol ecuke as a candidate for having
cytotoxic activity against an undifferentiated pluripotent stemcell,
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20 ) contacting the sample of antibody molecules with a plurality of glycans
comprising Fuca1-2GalR1-3GlecNAc;
i) selecting an antibody molecule having an absolute binding to at least one said

glycan in the top 10% as a candidate cytotoxic aniibody molecule.

25 In another aspect of the present invention there is provided a method of selecting an
antibody molecule as a candidate for having cytotoxic activity against an undifferentiated
pluripotent stem cell, wherein the antibody molecule binds PODXL, the method
comprising the steps of:

(i) measuring the binding of a PODXL-binding antibody molecule to a glycan
30 comprising Fucal-2GallR1-3GIcNAc; and
{ii) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
antibody molecule that has a binding to said glycan greater than that of a non-
cytotoxic PODXL-binding antibody molecule.

35 In another aspect of the present invention there is provided a method of selecting an
antibody molecule as a candidate for having cytotoxic activity against a celf which
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gl ycan and the anaidody nolecule in (i) to the binding of the said

| ycan and agHon- OX] gpggl“- gl i | ; -

ai ?sel ecti ng(lgn a%‘%@h%éé gr‘rtc)F)ecu e&hg&gifuﬁgn@%&%@% ?/ie Si%n i‘ﬁ%x%?'”%’ag or
nor e t i medntibRgt Melecyle that hase PIBRING (ot seicoxyaan ROEIEr-thamiiateg the

ant i body ol ecul es6 cyaotsAB BOBXDIRARYERbOY Foddlid, body nol ecule. In
anot gﬁr aspect of the present invention there is provided a nethod of

sel eCting an anti body nol ecul e as a candi date for having cytotoxic
activity dganhoisér sspedtrofibelppssent ihadrgion ety is pRivRIalH ash@mCe skelectiMyamei n

the antib Oémibw nﬁ“glgéu‘?e Etl)SI Q gasndli:‘oca]%(f!af hévri]n% cr;r(?oticpx?cdactivity against an undifferentiated
pluripotent stem cell, the method comprising the steps of:
)] comparing the binding of a PODXL-binding anfibody molecule to a glycan
25 comprising Fuca1-2GalB1-3GIcNAc with the binding of a cytotoxic PODXL-
binding antibody molecule to a glycan comprising Fuca1-2Gal1-3GlcNAc;
and
(ii) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
antibody molecule that has a binding fo said glycan greater than that of the
30 said cytotoxic PODXL-binding antibody molecule.

In another aspect of the present invention there is provided a method of selecting an
antibody molecule as a candidate for having cytotoxic activity against an undifferentiated
pluripotent stem cell, wherein the antibody molecule binds PODXL, the method

35 comprising the steps of:



25conprising the steps of: i) contacting the antibody nol ecul e
with a glycan conprising Fucal -2Gal1111- 3GLcNAc; i)
conparing the relative binding of the glycan and the antibody
nolecule in (i) to the binding of the said glycan and a non-cytotoxic
PCODXL- bi ndi ng anti body 30nol ecul e; iii) selecting an anti body

mol ecul e haviing agg; a?ix%}ﬂ% dw}@'d?g %Dﬁoblﬁcﬁmggﬁtﬁnlow %EC&Q%%@% odh®

sai d non-cyt ot oxi c i ndi ng_ant1 body no can at e

cytotoxi ¢ anti bod§PriRseEE fuext-2@alt1 ﬁGBENﬁﬁWéfh thestieding offa qyiptoxis REIBRE-
invention there igsn@fiPxitBedy RoRBlE M Qfcanelofpsing Fath 1B dPRIcNAC;

nol ecul e as a candi date for having cytotoxic activity against an
undi fferentiated Pl%ripotent stemcell, the nmethod conprising the

st eps5of : (i)  seldctiePas aeéﬂd‘t@t@cﬁﬁﬁm SbedPmblebAe ¥ sHRIFETINLEhidifd a

gl ycan conpri sing aring the
rel ative binding %ﬂt'%f’%’emﬁif’f/gaﬁ' é'r‘ﬂf %%ﬁolsﬁ‘@oﬂ}ycﬁﬂlgéeéiﬁ @‘qnﬁm(tlofg'ﬁ

t he bi ndi ng of thaidajtctoxjt POBKXL dirdirg antbedy\hadéaid. ¢ PODXL- bi ndi ng
ant i body nol ecul e; iii) selecting an antibody nol ecul e havi ng

a relative binding of 30 or nore 10tines that of the said
non- cyt ot driaootP@Expet iohthiepgesant intsaéign theteds ptoeidad aanadtaouicif delegling an

t otygxi
Chvert on Thpedaleit &bt fhada BERRG o/ BERE Sl SaRsH] EA5on
nol ecul e ﬁpfé?swg& avifegsin W&Wh@d&wmﬁc@% hin%cft@@ﬂt Jheamether eoraprisiap|

whi ch 15exps sepess: PODXL, wherein the antibody nol ecul e bi nds PODXL,
the nmethod co risin the s i) contacting_t

anti body nol ecl e a%i‘“@Iﬂiﬁ‘c%wb%rfﬁ?'?@l'%ﬁ“%Elé(Pa"Q‘E%"ﬂ'i'ﬂg FS@STC%@@“‘

i 1) conpariGigNadie b| ndi ng of the glycan and the anti body rml ecul ein
(1) t he 20bi.nding_of th XICP i,ndi ng
ant i ttI)gdy nol ech| gor%pa”"g?h FF’; g%‘?égﬁp%aﬁgﬁ g&ﬁ?'{?ﬂ?&ge tfbé’ 'eﬁ'éﬁl”'hg
a bi ndi ng {8duthe bfrtdmrofgmd@lydahand ainab-cpbioixied>Glaldbiogib@amibbdy

PCODXL- bi ndrh,g]gcﬁéitl body nol ecul e as a candi date cytotoxic anti body

nol ecul e.
iii) selecting an antibody molecule having a relative binding of 30 or more

times that of the said non-cytotoxic PODXL-binding antibody molecule as a candidate
20 cytotoxic antibody maolecule,

In another aspect of the present invention there is provided a method of selecting an
antibody molecule as a candidate for having cytotoxic activity against an undifferentiated
pluripotent stem cell, wherein the antibody molecule binds PODXL, the method

25 comprising the steps of;
i} contacting the antibody molecule with a glycan comprising Fuca1-2GalR1-
3GIeNAg;
()} comparing the relative binding of the glycan and the antibody molecule in
(i) to the binding of the said glycan and a non-cyiotoxic PODXL-binding antibody
30 molecuie;

iy selecting an antibody molecule having a relative binding of 30 or more
times that of the said non-cytotoxic PODXL-binding antibody molecule as a candidate
cytotoxic antibody molecule.



251 n anot her aspect of the present invention there is provided a

met hod of selecting an anti body nol ecul e as a candi date for having
cytotoxic activity against an undiffergntiated pluripotent stemcell,
wherein the anti body nol ecul e bi nds PODXL, the nmethod conprising the
steps of: i) contacting the anti body nolecule with a glycan

.ol t ' ' y mNe . i ¢ th
G yban: and" Efand Rt bithe pitgdififon hir iEBENAE) Rihel o pARRE o ' "
gl ycan andnibesytrenlepklecasromxdidpierfoi iryingsyiotsaigyactidly @gaingt;angetifferentimjedin

ant i body eiahstdla b Walof] . greater than
t hat of t@@ai d cytot g%%”%hﬁfaﬁ?rﬁg‘:dﬁge %ﬁ?? fode; nol ecul e as a
é

candi dat e cyt ofloxi cCB%RHNY BSaRdidaie actipody molgeyin with sighisan sgpriisingdiucehe
present | pmMiImciAere is provided a nethod of selecting an anti body
nol ecul e as a candi date for, having cytotoxic activity against an .
undi fferentiat & pl ERTRRSNE Hte relelvR %ﬂ%vq okthe.aheanand f%ﬁa}%%i Fglesitein
steps of : (i) to the bindin} ot hBisaiiidiyegn and anh-Babexia PODQMNIRY Stibbd W th a
gl ycan co;gp{l%cﬁeng Fucal- 52Gal B1- 3d cNAc; ii) conmparing the
bi nding o € gl ycan and the anti body nolecule in (i) to the binding
of the said glyigan seiectiag ey botihody soRCIXlhebing direlgtiverindinydyf 300t @owl e;

Hi ) sehect iy L i . i.nd] al_to_or
1) S92t ARl GBS BBEA R e
nmol ecul e &¥tolpxisanibatitreclegient oxi ¢ 10ant i body nol ecul e. I n sone

aspects the present invention conprises a nmethod of selecting an
anti body nol ecule froma sanpl e contai ning such nol ecules, as a

candi dat e ' BRORIFSPRF elthe Pisere! meptien theredgarmomded amethingi of selpding pat ed
pl uri pot emhtitsddg Mdieule aswh@ingidatel ihenaAiiyicPRtkic Bt Wh8indGhid dmidRODXL,
e B oS SRR, WA 5B 208 el s b 5 B o
Fucal- 2Galidgte@@IfcNAC; H)sel ecting an anti body nol ecul e having a
direct binding E)i nt Qé:ﬁtécﬂﬁg {]h%(@n?rgoc% molecule with a glycan comprising Fuca1-2Gali1-
3GIcNAG;
ii) comparing the binding of the glycan and the antibody molecule in (i) to the
20 binding of the said glycan and a cytotoxic PODXL-binding antibody molecule;
(iii) selecting an antibody molecule having a binding equal fo or greater than
that of the said cytotoxic PODXL-binding antibody molecule as a candidate cytotoxic
antibody molecule.

25 In another aspect of the present invention there is provided a method of selecting an
antibody molecule as a candidate for having cytotoxic activity against an undifferentiated
pluripotent stem cell, wherein the antibody molecule binds PODXL, the method
comprising the steps of:

i) contacting the antibody molecule with a glycan comprising Fucai-2GalR1-
30 3GIcNACc;
ii) comparing the binding of the glycan and the antibody molecule in (i) fo the

binding of the said glycan and a cytotoxic PODXL-binding anfibody molecule!
iii) selecting an antibody molecule having a binding equal to or greater than
that of the said cytotoxic PODXL-binding antibody molecule as a candidate cytotoxic
35 antibody molecule.



candi date cytotoxic anti body nol ecul e; and, optionally; 20H )testing
t he candi date anti body for cytotoxic activity against a cell which

expresses PODXL Met hods of the presentginvention may al so conpri se

one or nore of the foll ow ng steps; (a) determning

bi ndi ng between the candi date anti body nol ecul e and the glycan

25conpri si cal-2 1- 3G ,.GNAC:. d/ or . C acti ng

non- oyt ot RS HEERpETBLE R o e eroyps a et Fupiihe 89
Fucal- 2Galantiledy @Giabehis asancindidate for havingcytottaicerctivityiagainitiandindiffeleetiatein
a non-cyt gl ycan conprising
Fucal- 2Gaﬁﬁl€ég{éﬁﬂﬁ%%em%%&g§g?%§&gln tacgl é\%ﬁa cytotoxic

PCDXL- bi ndi ng ol ecotndadiing B candjtaje antibodyrplesulagith a glycan comprising Fucat-

Fucals 2Gald33iz135a GAKe: and/ or (e) determ ning binding between
a cytotoxi c PODXL-bi ndi ng nol ecul e and the gl ycan conpri sing

Fucci 1- 2Ga1111iBG crexepariag dyedyinding of the glygan agd theaaittibedy m@iec%wm & 1be

ant i body et e ééﬁdgﬂyc%n%hé!%% wacqfomkuﬁlﬁﬂiﬁ SREREPhoRLNS;
Fucal - 20al 131- 3@ GNAc and ecting an anti bod

nol ecul e havi n§? an 5%%‘3““91?8 aBﬁ'br‘PHY Aglecyled gﬁs!a bfIRg £qURIHe P'h@e?t%th%@%
as a Canditlﬁhb&ih@)shﬂtomotcﬁnoa?(bmmﬁiydlﬁ@bﬁtﬂi@bﬂ?molecuIM%BEQﬂﬁda@étebW@toﬁbesent

I nvepntion nprise the step of testing the candidate
5ant i%)ody alrnrgl?/o c",’ﬁ 3?08% 'c activity against a cell which expresses PODXL

and/or against an undifferentiated pluripotent stemcell. Mt hods of

cand dat o bt Ty BRI B el e iR of il A ek
i nvention rﬁaﬂw@d@m a§émalﬁ>cont5wwg isaeh waleotles, g a@aeqbgatdécg@awb@eymemeu n.
el ecied ﬁ‘éj@%ﬁﬁj}fﬁﬁ@ﬁﬁjﬁfﬁfﬁ%ﬁ*g'?”‘é“°‘%ff%%l“i‘”& RS G
prising the steps of
) contacting the sample of antibody molecules with an array of glycans
comprising Fuca1-2Gal1-3GIcNAC;
ii) selecting an antibody molecule having a direct binding in the top 10% as a
candidate cytotoxic antibody molecule;and, optionally;
20 iif) testing the candidate antibody for cytotoxic activily against a cell which
expresses PODXL

Methods of the present invention may also comprise one or more of the following steps;
(a) determining binding between the candidate antibody molecule and the glycan
25 comprising Fuca1-2Gall31-3GIcNAc; andfor
{b) contacting a non-cytotoxic PODXL-binding molecule with a glycan comprising
Fuca1-2GalR1-3GlcNAc; andfor
(¢) determining binding between a non-cytotoxic PODXL-binding molecule and the
glycan comprising Fuca1-2Galt1-3GIcNAc; and/or
30 (d) contacting a cytotoxic PODXL-binding molecule with a glycan comprising
Fucat-2Gall 1-3GlcNAc; and/or
(e) determining binding between a cytotoxic PODXL-binding molecule and the
glycan comprising Fuca1-2Gal31-3GleNAg; and/or
(f} contacting the sample of antibody molecules with a plurality of glycans
35 comprising Fuca1-2Galf31-3GIcNAc andfor



Neu5Aca2- 6Gal pl- 4GLcNAc61- 6( Fucal-2Gal61- 3G GNI Ac01- 3) Gal f 3-4Glc;
Fucal - 20a1131- 33 GNI Acf 3;

Fucal- 2Gal pl- 3d ckl Ac61- 3Gl pl-4Glcl3; m20

Fucal- 2Gal/ 31- 3@ cNAcf 31- 3Gal NAc;

Fucal- 2Gal f 31- 3@ GNAci 31- 3(Gal [ 31-4G GNAO131-6) Gal f 31-4Glc;

EE g :]1': g g ll |6 é EL E)’ gélc%%iﬁ 3 léng%n%ééy?’nli éiééull:eu ﬁ&%ﬁgBQH%b%to lluécb:l'r?’ M ng) %;asla%lg_lfc% W
Fucal- 2Gal tpd tc@GI0ENAcH dar@ Mateacyi B reuardibeRGadi6dwad G cNAc131- 2Manal -
256) Manf 31- 4GLcNAc[ 31- 43 cNAc6; I n sone aspects the glycan is

sel ected fromthe group consisting of:

Fucal- 2Gal "athaiEad lpxaBasepEavendion 4Gy @kg-c8p@rise the step of testing the candidate

;Negg’*s 355@%%1@?%@%%@%% &émafichlexp e B hiBb Al CanSP 21

Fucal - 2Galvrgifemnfigiphplyrirades sesncelGic 13- Sp10;

Fucal - 2Gal f 31- 3G cNAcpl- 3Gal NAc- Spl4;

Fucal- 2Gal fS%-%g NAcl 31- 3(Gal f31-4d oNl Acf 31-6) Gal i 31-4d cé_%pﬂ;
Fucal- 2Galf&4he f@}%ﬁﬁf-néw%m@@maxeﬁa&amgﬁ@h eRO61ESH)ICRP FAFINRS c- Sp
21; 35 FucalibaigadrlBiDBGhiakihdic6- Sp8; or 11

Fucag{- 2Gal | 31- 3d cNAc81- 2Manal- 3( Fucal- 2Gal f 31- 3d chl Acpl- 2Manal-

6) Ma 931- 4G cNAcpl- 4d cNAc5- Sp20; In some aspects the glycans
used i n net¢tbalis aithet fresept msatiibn may eninpose anyeopametiorf ofdie stepsadestiifed

gl ycans. I, 5Qme aspects the glycans are inmobilised on a solid

support. I'n some aspects the present invention conprises a
PCODXL- bi ndi ng anti body nol ecul e with candi date cytotoxic activity

agai nst anp Bf@érﬁé‘dedsﬁ&itt% fe@ilchh HohRRke Bl cohbR F&ldycandhieQEd foth #le0Xi C

actiyity against a ce t hat expresses PODXL, obtalned, i1dentified,
sel edPed OURpr oduced by any of the methods described herein. In

e e P o o e ot o
cel | o)l:/)t ai ned, h%&é’h?qu%/%%gﬁééﬁgéaghg@PGﬁr‘%%%@t‘égt?&gﬁ‘ﬁ{]%&aaﬁ%@crret hods
descri bed hereiFucatt8GalBt-3GIcNACE;
= Fucat-2GaiB1-3GIcNACB1-3GalR1-4GIcp;
20 *  Fucai-2GaiB1-3GlcNAcB1-3GalNACc;
»  Fucal-2Galp1-3GIeNACE1-3(Galp 1-4GIlcNAcR 1-8)GalB1-4Glc;
*  Fucaol-2GalB1-3GIcNAcB1-3(GalR1-4(Fucai-3)GIcNAcR1-6)Galp1-4Gle;
s  Fucai-2Galp1-3GIcNAGR; or
*  Fucai-2GalB1-3GIcNACB1-2Mana1-3{Fucal-2GalR1-3GIcNAcR1-2Manai-
25 8)Manf1-4GIcNAcR1-4GIcNAGR;

[n some aspects the glycan is selected from the group consisting of:

v Fucai1-2GalB1-3GIcNAcB1-3Gal31-4GlcB-Sp8;

*  NeuSAcu2-8GalB1-4GIcNACB 1-6(Fuca1-2GalR1-3GIcNAcB1-3)Galp-4Glc-Sp21;
30 »  Fucal-2GalB1-3GIcNACR-Sp0;

*  Fucal-2GaiB1-3CIcNAcB1-3GalR1-4GlcB-Sp10;

= Fucal-2GalB1-3GIcNAcB1-3GalNAc-Sp14;

= Fucal-2GalB1-3GlcNAcR1-3(Galp1-4GicNACR 1-6)Galp1-4Glc-Sp21;

=  Fucai-2Galg1-3GicNACR1-3{Galp1-4(Fucai-3)GleNACR1-6)GalR 1-4Gle-Sp21;
35 »  Fucal1-2Galp1-3GIcNACB-Sp8; or



In sone aspects the present invention conprises a nethod of
destroying undifferentiated pluripotent stemcell(s) in a sanple
contai ni ng such cell(s), the nethod coggrising contacting the cell or
cells in the sanple that express PODXL'on their surface with a
cytotoxic antibody In preferred enbodi nents such cyt ot oxic

ant i bodi es are e ied .selec C by any of
t he net hods de ﬁ%@a'ﬂaﬁé%tﬂ Bﬁ&'aﬁ%’ H%@t‘igﬁc’[ﬁbgﬁgégﬁﬁt 53 Ation
conprises a mtﬁmmmM(yaﬂMmeﬁmbody mol ecul e as a candi date
for binding PODXL, the method conprising selecting an anti body

nol ecul e whi ch binds a glycan conprising Fucal-2Gall1ll-3G cNAc. 25 In
anot her adpeotg asmtqihesbcmsi usee imtmethodsaiitel wesenbinettiho dregfartsd be atrang
an anti bo CIH i L. Vi 00X ctivity
2gai nst o SR frBache GOl sy 4impBKIas Rl g okt

undi fferentiated stemcell, the nethod conprising selecting an

ant i body Wﬁ%@:ﬁ@%@pé@fﬂs‘tﬁ@ EQ%M?n\%nﬂJny&ﬁ@rlgwﬁbﬁkﬂ%lnd1ntg anttbod% molecule

Fucal -2Gal f11- In sone aspects t resent 1 nvention

conpri ses ¥ W&aﬂd'B?teﬁa‘Ptoé“C@&%%aQ?'ﬁﬁ a@ L@ﬂ%@ﬁt'i‘f@ﬁ‘rﬂﬁi'&qt@t@ stem cell and/ or

Fucal- 2Gald aotoxmcqmcagaasmeeluquéte&aésgesmxm bbBERLE G is6Bcted or
pref abl#é?/é the a known bi ndi ng |ntenS|ty The kit

of p phapy %Jéﬁﬁ)mﬁg‘Bd%d?ﬂ?f“Eﬁddﬁ“‘t‘f"cont rol nol ecul e whi ch
bi nds t he glycan with a known binding intensity. The kit 35of parts

may furth n ent 1 at detects bi ndi et ween t .

o ycan and® STORARESRIRREES et Bh S b S s T S B oy
be mAb84 mctivity aaﬁmsttmdytdﬁatﬂnnqed brigoiertstem call daireguidestiiiedtselEctediong
affinity 2BX LUBkRT sing Fucal-

2Galll1l- 3(5?%0 g gﬁ\géﬁg%@gihgﬁgb eqw '5/al ent cytotoxic activity to
cel l §5expreSS| ng PODXL and/or to und| fferentiated pluripotent stem

cel I s. ThenReme a¥ietoKé 9reeeﬁttlt\ehtamo%wkes ATRSRE ofRAGeyiAG uididitakady
havi ng subst an uji val ent binding affinity to 5PODXL and/or to

iall
a glycan tﬁ?Pfeg %r@a@!a)lmﬁeam% f@etam%ucaﬁat(@r the RS ROMRIIFINg
equi val entcontanartgwhebetmre:em:tmw sampne)theeéﬂpsesemme_somge@m?ébe amplgor to

undiffere te 0 s th resent
vent + on Wistt B, B° hElinsR' Spfients R sBEFe ARARSR ol it

sel e@@ i n igertified, selecind pbmdstucﬂadlbe@nv ef thi atethzida desdABBXheraind/ or i s
cytotoxic. In related aspects the present invention conprises the use
of a glycan as described herein to determne in vitro whether an

ant i body rBleRaREPackte PEsRMdWENtQ wimpisEoDRItiod of selentios pe antibiedy

det er m nath@B8cuys HandiRider b.htttﬁg RODXPORY I RO Pribifg SofbQhgshc to a

cel |l which esses or to an undifferentiated stemcell.
15 Descri pqni Eﬁ:[y olesulg gpu‘éelnm SHFEFRMprising Fucal-2Galll1-3GIcNAc.
25
In another aspect, the present invention comprises a method of selecting an antibody
molecule as a candidate for having cytotoxic activity against a cell which expresses
PODXL and/or against an undifferentiated stem cell, the method comprising selecting an
antibody molecule which binds a glycan comprising Fuca1-2GalR1-3GlcNAC.
30
In some aspects the present invention comprises a kit of parts comprising a glycan
comprising Fuca1-2Gall1-3GIcNAC; a non-cytotoxic control molecule which preferably
binds the glycan with a known binding intensity. The kit of parts may further comprise a
cytotoxic control molecule which binds the glycan with a known binding intensity. The kit
35 of parts may further comprises an agent that detects binding between the glycan and an

anfibody molecule. The cytotoxic control molecule may be mAb84 or an antibody having



The present invention is concerned with nethods for selecting an

anti body nol ecule as a candidate for having cytotoxic activity

agai nst a cell that expresses podocal yxin-1ike 20protein (PODXL). The
anti body nol ecule may be a candi date f havi ng cytotoxic activity
against an undifferentiated pluripotent stemcell. The det ails of one
or nore enb dlrrets of th nvetlona set forth in th
accorrpanyish'gsaﬁ ¥ PRtYagat '5?"89\/3 Y 8 qﬁ‘%ﬁf@(ﬂrftq %gbl%@rh‘?qn?”é‘f"gf ke hest

gode con]'E ezmilm—wicﬂﬁb;{nct/dﬂ&ubﬂumupé@nfawnt eAstH¥it ag{"f”"ﬁ’ cieh@exﬁﬁesemgl OR
way o arettoon illed in the art that
t Ke p)r/ ese %rfﬁ/?ré?] u%{;ar%rglabe%ac@qqu gt SiFT ﬁS’fﬁ S‘ﬁ‘ie r?PP'&YJ‘IOE’ﬁ'CtCB“tE% ese

specific dmiemdie;may be mAb8T tvean amtieodyi fawinig rsobsi:dﬁailyt dgivambbindihd affiniyfto

t he agpect d f cept,, wh ch a
conbi dat i PR e P 5 ot S FIeTF A G R aBe R E B o el

secti on headivaigat me;utot:etrcacnwartecéltsrexmegamu E@DKbmaulopmwdlﬁasnmq/ and
are not t as limting the subject matter described. 13
will be ag)pﬁﬁgﬁﬁp?%ﬂé ﬁo%se skilled in the art. Al docunents nentioned
in this text are incorporated herein by reference. Podocal vxin-1ike
protei n (REERke as&E&Qh@ﬁﬂe@éht%ﬂt:o%%Hﬁ)ﬂQ& thé u?@&%cg?}c)éﬁ a8 dlaédﬁﬁecpﬁé?&lﬁ' n

1 precursor herein referred to as Podocal yxin- protein (PODXL) is
gi ven?i n PP §elFd isvifregeapioiomolepuls it P%‘%%Q@ﬁ-@ﬂﬁ’@r iSrevigiaxies girefatefo.
000592 of dshectd\EB!prevent iRtantiGecpIRRes thatiabass @me@b@ea%wgtb

E Pub h )

CoL PO 5y oo i b s SR B, 1
wi |l be calytotmkicPObX|deteeniaatidnemay HeOwRERNtharatibhdwmokebde progthtsd to a cell
sequence gl a Rpa gzg&ﬁééxea?;mto%%ﬁ?%ere%atéc} Qﬁ%e{?e a natural l'y

occurring varia accor o 000592, Ris a
vari &dt for the Tat residue 62, and Sis avariant of the L at

resi due 195‘;;5(;[&(?{,&{ 85 Pt ted BmBodidfanie£si due gl ycosyl ated cell surface
pol ypepti de, whi ch residues 151-22 are a signal peptide, and

resi dues 23-528 represent the mature protein. Residues 23-431 are
bel i eved tihelredehEin@ntibiisebhetnadd \Wwieh hib@Bdsror $dMtting ah Bhtibody foleBSk dyas

432- 452

SeriTh 1 IROPRGIGAR I CTECR aGAY BRr SCHbeheig” ROTBRETE W ch

bi ndg80t o RGDXD (BODUE). thetdnbbalytmaemid mbpbe 2 egiditutofor RAING cytdiedc activity
exanpl e Waﬁgﬁ‘ﬂﬁli(atnh&d%%n?%d HUPE%%%#BQIEFEI? outside of this region. 20

Podocal yxi rotel he sial omucin protein
famly. PODXL was originally identified as an inportant conponent of

gl omer ul arTHACARRY bEshe JPRIAE ¥hBSAIRERs B BBk efidn £E @é‘ttf?]rﬂjf Raepi thelial

cells with interdigitating foot processes coverl n% e outer aspect

of the gl GIFEYTPAVINGsleasiiphen brivw inslkiding eperddic dstalls shihe bestdeadesopieriplagyd
PODXR5 25i gyl thislgvérittid H@@atrﬂn@oﬁf&l@fmﬁ@ﬂioﬁ rmtvmytbf@%mdu@m Wi bB apiarédito

o1 aying. & VBN ks a0 be rtesel 1Sl eEhe Fibelen wiand igtpiRg ©
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The invention includes the combination of the aspects and preferred features described
30 except where such a combination is clearly impermissible or expressly avoided.

The section headings used herein are for organizational purposes only and are not to be
construed as limiting the subject matter described.

35 Aspects and embodiments of the present invention will now be illustrated, by way of

example, with reference to the accompanying figures. Further aspects and embodiments
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podocytes of the Kidney glomerulus but was later found o be expressed on vascular

endothelial cells and early hematopoietic progenitors. More recently, PODXL has been
implicated as an indicator of tumor aggressiveness in breast, liver, and prostate cancers.
Human PODXL is located on chromosome 7q32-g33 and encodes for a protein of 528
35 amino acids. However, because the extracellular domain of PODXL is extensively
glycosylated with sialylated O-linked carbohydrates and five potential sites for N-linked
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decrease in mAb 84 and TRA-1-60 binding to hESC during embryoid body formation may
implicate the loss of SC-PODXL during differentiation.

30 In preferred methods of the invention, the PODXL is human PODXL. Human PODXL may
have the amino acid sequence of SEQ ID NO: 1 (Figure 6), or the amino acid sequence
of GenBank accession number 000592.2 Gl:229462740 (SEQ 1D NO: 2; Figure 7) or of
GenBank accession number AAI43319.1 G1:219520307 (SEQ ID NO: 3; Figure 8). Some
embodiments concern PODXL variants such as those disclosed in Figure 9 (SEQ ID

35 NOs: 8 & 9).



and formats have been described, see for exanple Pl Ockthun (1997),

i ncorporated herein by reference. An antibody nol ecul e sel ected by
the nmethod of the present invention, ther in 10nononeric, dineric
or multinmeric form includes an antibo fragnent An anti body
fragnent may be, or may be based on, part of a whole antibody. An
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Antibody molecules include binding members or substances having an antibody antigen-
binding site. The structure of antibodies and antibody fragments is well known.
Generally, an antibody molecule comprises an immunoglobulin heavy chain variable

30 region (VH domain or VH region) which is paired with a light chain variable region (VL
domain or VL. region) to provide an antibody antigen binding domain or binding site.
Antibody molecules may further comprise antibody constant regions or parts thereof. For
example, a VL domain may be attached at its C-terminal end to antibody light chain
constant domains including human Ck or CA chains, preferably CA chains. Similarly, an

35 antibody molecule based on a VH domain may be attached at its C-terminal end to all or

part of an immunoglobulin heavy chain derived from any antibody isotype. Examples of



10particul ar cytotoxic activity against a cell which expresses PODXL

and/ or against an undifferentiated pluripotent stemcell. An exanple
of an anti body which is known to have c totoxic activity against an
undi fferentiated pluripotent stem cel 18 s mAb84. The ami no acid

sequence (and encodi ng pol ynucl eoti de sequence) of the whol e nﬁb84

ant i body an L, chai ns of mAb84 are, known,
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human proteins. For exanple, an antibody nol ecule may bind PODXL with
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35bi nding or substantially no binding to other nmanmmal i an proteins,
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25 Preferably, a monomer is monovalent, i.e. it has one antigen binding domain. A dimeric
or multimeric (e.g. tetrameric) antibody molecule may comprise a pair of monomers which
interact to form a dimer. For example, a dimeric antibody molecule may have two Fv
fragments, connected by interacting dimerization domains. Preferably, a dimer is bivalent
(or divalent), i.e. it has two antigen binding domains. A multimer may have two or more

30 monomers and thus may have fwo or more antigen binding domains —i.e. a multimer may
be multivalent.

The antibody fragments of a multimeric (e.g. dimeric) antibody molecule may be of
identical amino acid sequence, or may have one or more identical complementarity
35 determining region (CDR) amino acid sequences, For example, a dimeric antibody

molecule with identical or substantially identical antibody fragments may be referred to as



Binding affinity and neutralisation potency of different antibody
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20 Preferably, the VH and VL regions of an antibody fragment form an antigen binding site

which binds PODXL.

An antibody molecule selected by the methods of the present invention will generally be
specific for PODXL. In other words, an antibody molecule may bind PODXL with a

25 greater affinity than other mammalian proteins, particularly other human proteins. For
example, an antibody molecule may bind PODXL with a similar, or substantially similar
affinity to that of mAb84. The kinetics of mAb84 binding to PODXL on the surface of
hESCs have been determined as follows: K, (association rate) is 2.5 x 10" M; Kp
(dissociation rate) is 4 X 10" M; ke is 2.9 x 10° s kon is 7.1 €4 M 57,

30
The antibodies selected by the present method may be called anti-glycan antibodies or
anti-PODXL antibodies.
An antibody molecule selected by the methods of the present invention may show no

35 binding or substantially no binding to other mammalian proteins, and in particular to other

proteins which are expressed on the cell surface. For example, an antibody molecule



undi fferentiated state. Under the appropriate conditions, ESCs can
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differentiate into a limted nunber of types. For exanple, the bone
mar r ow corBimdimsofran|aniimaly endlecsitecymietrdd 1y thdmbthgiy @estiilsei Hepeimlvith POOXL

Coll e o o i A oy BBl R VAR bR Rt B ROt e er b oran i

t he body contai ns them where they can 5rep| ace dead or danmged cells.

Met hods ofg;Glidy é‘ﬁlﬁ @rra'nﬁ' Qtragvgﬁﬂih G elné\f ﬁf’ c@‘g su zHo'ay H&Ecﬁl‘ég sel@08 b¥ the

i nclude the use o nal “assay

cyt ot ry, Mtaefs- %é@rmee@Pﬁn@nmoma@émnaw aﬂpmp@gte@andw@mmqt@@n% g.
PCR, RT-PG&mardesSout hern blotting. 10 Adult Stem Cells Adult stem
cells conprise a wide variety of types including neuronal, skin and
the blood form ng stemcells which are the active conponent in bone
mar r ow t r érsiptabiy; at atthodyl mbleesie skiatibe by ietidds of the bieRem iMiestionl imist he

o e e et SO S8 Bk At L ThE Sy e Shar
f unc£® onalFOdr en thp suifade of eddifferbhtiatedopsripatenhstagivetifsk seotadst nunber of
cell t ype%n’dﬁfe}ehﬂétéf ﬁE@XelEuce{?Y Qﬁ ciffdre Rl 19&]&9#!&9?@&’[ s?e% E&ﬁgcﬁﬂ

Pl urlpotent Stem Ce uripotent ste

abbr evi at é@tibrdynmieculs may gow M@drnmeresuastaytw@y B¢ bipring itcpajurmtené st@m

cel | arti fdespivhivh ﬁlwemhasrgfaﬁ@r&arélﬁfae@bmgld%P&matI&!el I, typically an
adult somatic cell, by inserting certain genes. |IPS ceI | s are

revi ewed and di scussed in Takahashi, K & Yananaka (2006), Yamanaka
S, eg5 al .Pré2aBK) an mmﬁgnﬁlec&lbselabted 6¥ Heihods of the present invention binds to

N-linked and /or O-linked glycans on PODXL.

Sample

Some methods of the present invention involve a sample containing antibody molecules.
30 The sample may be any quantity of antibody molecules which contains, or is suspected of

containing, one or more candidate cytotoxic antibody molecules. The sample may

contain any combination of antibody molecules herein described.

Siem Cells

35 The term “stem cell” generally refers to a cell that on division faces two developmental
options: the daughter cells can be identical to the original cell (self-renewal) or they may



25Maherali N, et. al. (2007), Yu J, et al. (2007) and Takahashi et
al., (2007), all of which are incorporated herein by reference. iPS
cells are typically derived by transfection of certain stem

cel | -associ ated genes into non-pluripot®ent cells, such as adult
fibroblasts. Transfection is typically achl eved thr ough 30vi ral

vectors, for exanple through retroviral r ogr amm_n Transf ect ed
genes i nclagdke PRESTHIRS: & mare %@We&tqeawg?sﬁ ity e stemsel isouf 51)

and Sox2, tﬁéréfem@nablb of@@u@@ﬁcﬁ@tﬁehaéth@w@rfuweétheaheﬂe@ irf Wfich one
efficiency.o ction

Er anct et 450 4 Y P be BBt R HEIS A BUFEER §9 MAGMBIORHSTERlY
sim |l ar t diffdrantivied et bresdtdantogedduse celiddi ather fyyey. cal |y i sol ated t hrough
nor phel ogi cal sel ection, doubling tinme, or 35through a reporter gene
and antibiotic infection. 21 IPSCs nmay be induced fromsonmatic cells
such as fiAsrusbtl asthis dogurteriteftenn istem velit barticidarlyrrefienrte pluripotentrsiqu ceil,

Myc. ana kEPH o, (ERFRLef &) RuaR M PERARIRRRE, ¥ ot ed wi th ot her

genes, including transcription factors and/ or marker genes. The genes
may be i ntgghasRdsisl Bgisa Stransposon system such as the Cre/l oxP
reconbi nati on” system or using non-integrating vectors in order to

prodike i F@E%qu‘e%teﬁ‘f(5§96b‘@%[§@y Pejse A g enedl massdidfled theon may

be achi evefthstsistowMth elthé/ﬁgg@csf%mbw&t& d&Se@ph&itW®h irliSantdiR oébiys may
be an anp ceI léﬁg? ve b e transfected, they

i C,_Virus
may e gr CF SR R HETTiEle S5 G oY xR I PodHTERE g P o5
medi um 10ndiise of RBESCemy be derived fromrabbit, guinea pig, rat,
nouse or other rodent, cat, dog, pig, sheep, goat, cattle, horse,
non- human primate or other non-human vertebrate or gani sm or non- human
manmd$ . | ESSisaere plugebtentistat ealia that hane the 8Tty & protiferate/iadefmitelyrinhdirein the
cells. 15 unﬁlﬁereﬁ{ dtSd G3Rf LUndbxnth% Qﬁprbﬁ%‘?@fﬁ Fiofi2 bcgﬁ%ds\s%@ JteRIRaRY

suitable cel|l type, includin ore asts
fi brobl astl%v'frkewéﬁ ‘%’d?t’@’éwp?ﬁ rseiaswfefyemf @Uathr%qqrr@ lavser(@eﬁecierrew

cell SI h?@ﬁﬂéﬁ‘e.&‘?%ﬁld e@@&éﬁrﬂ)c N%&ihbh@lchw tr@@ellihaﬁ@}ﬁéméélr ﬁﬁiy{o%lasm[c
neural stemcells erived so s and

e S i e PR VRS LTS e e B b g Skupp o
nousel or ghbgphatesantelomerdde ehe trelttanscription taRBre®tiidsariranady mEButidety, Sone
cases, t hq‘zE%%l Ar@ cﬁ%r?ct@%ed%g xg)?é’s%h off Eé?l s?t%%ﬁr%%rﬁg%ﬁﬁg}%@%c%a%cs

exhibit simlat expression an

the pr eselweﬁi!ﬁﬂ/%'an@nC amt@enmﬁ&ﬁ%émedﬁsaee@ trRg@sjegiopraptigerROBXL1-0H
their surfager, 28k %h t rﬁ{ﬂ@

differenti at e(f:Ia i nduglg‘g ur eééégtdggﬁtge é‘? %ﬁ%gﬂé HSF%a rytbgé?b%ﬁﬁ h?t(e been
t er at oma fﬁﬁ?‘ﬁ‘ﬁils|ycﬁﬁa‘[§9tefié€?ﬂ'aﬁﬂ'ﬁa‘ﬂ eRgrveealicapiiomad{BLY eddisent i at ed | PSO
Desppse this problem currently there are not many strategies

devel oped tq separate these cell po tions, 30Culture of StemCells
P In (f?\e seni invention, und?feren’uﬁe em ryonic stem cells express POD)%L on their

In

surface.

Piuripotent Stem Cells

30 Pluripotent stem cells are true stem cells, with the potential to make any differentiated cell
in the body. However, they cannot contribute fo making the extraembryonic membranes
which are derived from the trophoblast. Several types of pluripotent stem cells have been
found.

35 Multipotent Stem Cells



Any suitable nmethod of culturing stemcells may be used. Any suitable
contai ner may be used to propagate stemcells. Suitable containers

i ncl ude those described in US Patent Publication U82007/0264713
(Terstegge). 22 Containers may incl udé? bi oreactors and spi nners, for
exanple. A "bioreactor, as the termis used in this docurrent is a
container suitable for the cultivatjaon of otic cells,

exanpl e an@WH‘PO VU Sed S REgHiHE St C?:'l?l quca entﬁtedm’qoé;ri%teg é‘éﬁ“@e"
typi cal cudfttypeat Fomexemblelihe®bn@maggwlcattaifls mmrpeﬁﬁt@émlcelldlﬁét\g@enlsa@a m

and 500 mi T joreacgto onpris r | at ed bi or eac

it ch one. B Fe 1B oPbR HeBA R4t o(he st ofiec S Siebhstel R e Guna
exanpl e, cadpljeningd. tl zathopghﬂlmjleeery Degandretiefoody omasing thag varde they can
regul atin e known in the art. For exanple, oxygen
electsodegeha§§§gﬁo é%kgr %@%gen partial pressure. The oxygen
partial pressure can be 10regulated via the amunt and the

conposi ti afefbdd dieh ;tsﬁéiu?qut%%em &Egﬁﬁumt Uph irftug tHE Lg%%e of

air and/ or oxygen an trogen and/ or car IOXI itabl e
devi ces f of@ifBESIRSAYEIeHdS ﬁ@@msaqnﬁbesrsmeﬂ@wmmeml@ngaﬂerr@pté@mw are
descri bed fye&dr o dqle?af fchdi@risle®y POR, ﬁTrP(ﬁQ aRd'8HtREh b@&% neering
Fundgment als, second edition, MGrawHill, I'nc. ISBN O -003212-2
Hi gh P Educat i on, (1986)) or Jackson AT. Jackson AT. ,

15Ver f ahr eﬁmﬂteaférﬁldeug n der Bi ot echnol ogi e, Springer, |SBN 3540561900
(1993)). r.suitable containers . in .nners nner re
Fequl 2t ed AL GoIR 3P R % PR e et S ypenO B Rongh B4R 2 T g
vari ous adbtraitpstemeetimwbhisirare tbeisdtivasogparsst indohe agrbatiansplarntatipal | er
agitators, and other suitable agitators. The cultivation volunme of a
20spi nner is ti/ pically between 20 ml and 500 nml. Roller bottles are
r oundBcel | These fatteestemaskypasmene aiso the pritcinel fertugs efsuntilige| aap-derved stame
area of beée‘ﬂ@eﬂdl.ﬂt(};@erﬁleéhs?egﬁ%a@ﬂgbot-ﬁhﬁth%%ﬂo?at%%nﬁ'fﬂ tfhb\saayeﬁtoermﬁgnélhe

entire inner surface of these flasks; the cell's are coated wt

culture nE'HPrﬁr?PQ‘E%'@ﬁ%P‘?IEtH%P poughthg Pﬁcﬁgummsﬁf Beil typesds 'im%ﬁdaﬁw%fvpﬁe
bott| es ahsigtent biichossmn i ndi vidual axis. 25 Alternatively, culture
may be static, i.e. where active agitation of the culture/culture
media is not enployed. By reducing agitation of the culture,

aggr €fat esingfceddirpotra/Stbm Gdilsowed t o form Wi | st sone agitation may

b | , i
oSe?thgygﬂ?‘%‘%ﬁ g:!}f? @&Fﬁt%‘? bél?s%%&ﬁ’rhbrﬂ%a\?t{? E&’\é"s f?—fs éehg onB‘sE:H (e Toflleds
subst ant i alyRpoging ﬁtamtcelkea@gal@g@méed‘ @mtnpmlurtpdﬁn@z&ﬁm@iy anpowtt r pm
agi tation, senalic cél?%? ;n%@l%ﬁ%éé’deﬁrpé’%r%& trRS&eit B%nre%gwécpgﬂld &@6&3?&1 in

enpl oyed. Pro ation wt
conposi ti offka bﬁ Be@mMeapka %96)65%?”%(@ Sp&b@h@?%@ Wﬁrmg Mslef @] f&P07),

35dursng cubiaisiEN, skhe. (EBIHOAS. By, (2009] MR TeRBdsAUQ LS, @D0ToAtdf Miih are

passage. i%c::)’orporated herein by reference.

iPS cells are typically derived by fransfection of certain stem cell-associated genes into

non-pluripotent cells, such as adult fibroblasts. Transfection is typically achieved through
30 viral vectors, for example through retroviral reprogramming. Transfected genes inciude

the master transcriptional regulators Oct-3/4 (Pouf51) and Sox2, although it is suggested

that other genes enhance the efficiency of induction. After 3-4 weeks, small numbers of

transfected cells begin fo become morphologically and biochemically similar io pluripotent

stem cells, and are typically isolated through morphological selection, doubling time, or
35 through a reporter gene and antibiotic infection.



By "continual” or "continuous", we nean that our nethods enable
growh of stemcells in a fashion that enables themto be passaged,
e.g., taken off the plates or mcrocarriers on which they are grow ng
and transferred to other plates, mcrodarriers or particles, and that
this process may be repeated at |east once, for exanple twice, three
tines, imes, SfiVe times, etc n so ase thi s may Dbe
epeat ed_ARSCRTRBEE TokOR] fost Sorralf SlfHon &S THaGRRR oY GPYGHE0T H e 81 y
CeI s in mremaasdmmonbectdnssmr@é &Bef caNs 4rb rassibaictalin s/, sk, c-and
"split” ass o.tissue.culture

bcul t i
R et L RaSS A oM L et a5 RS
back onto tpmsmrlpndnrefacmrstamlmr m@rlteegauﬁa vk yenddrayy mmiptriicpdasaged back
t i I i .
0L 0 SO S 5h of AT oG4 S8 Brerbl S SHBAN GeBALbEFON AR mo
may gener afeblprsriepeter toprodise fr e dlexegenbngrearegenining gerss. dransfdction
cul ture, %aﬁ%ﬂeb&guénﬁbev SldctorS QTP & §'réfr09frus°ar'h[e'v%é thay B byt ng and

i nocul ating into nmedi um e passagi ng repeated one or nore
times. TheMAncHeRE Vikdgy Qrepfie colls baye hﬁﬁ@!@ﬂﬁ?ﬂ%ﬂ Yy thayrPegrowhen teeper
cul ture. Togs batbrSranfret BandIblMurd YRS, conpl etely, partially or not
confluent. The passaging nay conprise at |east some of the follow ng
sequé ce of 20steps: aspiration, rinsing, trypsinization, incubation,
di B : Od%l ggrgeqﬂscn@hia@ge defedSeatiabgt, @nme@baggmqtmcmge ofrﬁﬂerpbmeﬁ{ dog,
publ i she

Chttor 1/ el ohPa Bt bR B SE0P GHERE F ety Hien eriebettry e
di ssoci at edgansnaoynosthivmenlneammalndn prefecied ambodicieatsiticalPSais aendgrivad from
25means knpwn..igyd he art. The cells may be broken up by mechani cal

di ssoci at| on for exanpl e using a cell scraper or pipette. The cells
may Be dISSOCIated by sieving through a suitable sieve size, such as

t hrough 10Ps kil @BrPh t@ﬁavénugﬁ %y%b%\éﬁ\%‘ed f?aﬁeaﬁaﬁ‘édébxgm t?;?e $lddingMhg,
enzyrratl c di ssoci ation for ex anp treatnent wt agenase or

trypLE har'9&sfiafbrobipgs, cﬁkglsf@éqbﬁsit%hefﬁ*wcbtés cbdﬁPﬁlpé?gé’”tS?f Gﬁ%ﬁ PPER MaBeW The
di | ution n®ys, hepmbeyessy gsaiid @nhelizfitdis! p@breatlhieaiis &lelifal btBrritdags, &el |

o b s prioe e, Yl Srd A en S ar RS

1: 5 @b norderivéhiusy hemamnuelsk sr athyr hammpaks Egeferablyr thd iSasdiage: lamamoiire.

For exanpl I y i s
10 11 hpomeyeSTL i ‘leﬁ%%i’é’%ﬁﬁﬁ%p@ ‘%ﬁ% e‘%ﬁ?%ﬁ?%’i?'t it
passages Fetane ef QWﬁwégomw @feaen@Wpe tos5@s.als ﬂgemrem’tt ingerfiopf the el |
growt h. Stipmierhliste s RCBrRRPARIE bl tRéir durfade, 3. 4. 5, 24 6, 7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 23, 24, 25
generations or nore. Passages may al so be expressed as the nunber of

g el Igzski gbl ulau;agsc&mreemdréﬁeuﬂaﬁpm@at%@ pogAéestizted induced pluBipotént s&m}l ﬁeu%,

15, .1 7, 18.. 19, . 20, 2 :
cel | doubI e "Bl OB BRI sREterbRteg BRidReh PR e S o
The propadzaseife Sisqoien| cuneayy theteadre nelt mdrgesttategies devedsppatite seistrate thebe a
manmel i an (@ GoutdicR EI mate or human) stemcell. The stemcells may
retain the ﬁarac{ eristic after one or nore passages. They may do so
after a plurality of passages. They may do so after the

30 Culture of Stem Cells
Any suitable method of culturing stem cells may be used.

Any suiiable container may be used {o propagate stem cells. Suitable containers include
those described in US Patent Publication US2007/0264713 (Terstegge).
35



10st at ed nunber of passages as descri bed above. The characteristic
may conprise a norphol ogi cal characteristic, inmunohistochem cal
characteristic, a nolecular biological_ characteristic, etc. The
characteristic may conprise a bi ol ogi & activi ty. 15 Stem Cel |
Characteristics The stemcells may displ ay any of the follow ng stem

cell char r.i stics Stemcells ma | a ck ease essi on
o ot 4" nadrnRERY polys PBIeSTaf A S ot Bt o bR S ttn
sel f - r enevis ngpdrimhisddcepinanyt, |aasjmotmrenetdtabblfdnrtqukltﬁzaﬁmfmukatyabtm celis for

cell s whi f
mor phol Og;gl}ar%g@ arﬂ%ai %srgfs or F"’%H}?}#gg? \L,:V%Ié ﬁ.lrrh %glan% gr@scgfes %atﬁﬁé%ggui{wa%gn
m cr oscopl\z‘@lulmmlj@ remmmbiewmipbtmbetw@eeﬂﬂa:rébh@%ﬂ wpl ay hi gh
25nuckear/cytoplasnmc ratios in the plane of the inmage, prom nent
nucl eol i, _and conpact colony fornation with poorly discernable cell
j unct i ons.ThsthigieasiarimaywayPasesdragelataddicieactar ipadidhpne ppmessenididens
mar ker s a%aﬁfevddnﬁenédloﬁ ﬂoHﬁars@rfor@Eﬁqbie &syb@.wparﬁ& pFeseﬁr%S%ievieesOffor

Pl uri potencv Markers bi ol'ogi cal activity i s retai ned may

conpri se &MGHEHUg sauineg thsee sppdiigns aFe 'ﬁw@ﬁwem \F&F gxample, oxygen
35St age- s paairbiics mapbe/ QRH GordRydedastia %Ee.‘ﬁre aﬂ@e Q6B ipfdskGre@hin be

t nb tibo k
252. T o rodkiiry wa?rmq%ﬁa%mﬁo'@pﬁioiiof 5o Rg br SBD LA iR 0( BEPHRs da
Q hemixusedfair amokeygemaed/cetitegeabhdotsrivg distide)oduitsbletisicgntat ed

Ereﬁ 100 aRbhabt it (AR B Lo RO AR
cel I's are (ByifgycaFl Picssinicd Engigaeiings™LadamasEls. stcpubédiioneMcBie@-ditl Ihs
are typi cabhy o%%@@%@déduc%u& f(k%ﬁ%%éék‘s&mqf JeEUkaFEA?

pl ur| otent stem cel I'oss of
SSEATR, Trgrfahrspsteciiik 'rndar qo"&&“@ﬂ&*%%ﬂf@ﬂ?r JRBNBA4F849(18%Pr-essi on of
SSEA-1. pPS cells can al so be characterized by the presence of

al kal i ne sphatgse activity, which can be detected by fiXxj t he
cel I's wi t OSSRl GrTATe Hbhde SBRRETE HSRNaE AP R AURTgllEr  Re
as a s ubstbncaém:tora,surdc&mambb@gltdﬁyd ufieg nEou agntanfreusec(ﬁéeerhgrsuch as glass ball
Laboratori 0 ells a

typically a?;ﬁ?toljs e||ér%gﬁﬁ§’rs% dagﬁﬁg &Elﬁég(?@ RbE \s/{é @\V@r'%'rvg@ﬁwabé%l vity
can Be detS@mnﬁrne@prglithWChmtanﬂl 80p r@ls@@lger pattien &e raund celBoiligrecfimsks
266: 2011, QR piadfid SHYiRs RANMES BLiftrd Yred LRbLRBLEAMT dnd 20BORAZ B TMs XK

Tel oner ase
are cultivated along the entire inner surface of these fiasks; the cells are coated with

culture medium accomplished by a "rolling" motion, i.e. rotating the boitles about their

own individual axis.

25
Alternatively, culture may be static, i.e. where active agitation of the culture/culture media
is not employed. By reducing agitation of the culture, aggregates of cells may be allowed
to form, Whilst some agitation may be employed to encourage distribution and flow of the
culture media over the cultured cells this may be applied so as not to substantially disrupt
30 aggregate formation. For example, a low rpm agitation, e.g. less than 30 rpm or less than

20 rpm, may be employed.

Propagation with Passage
The methods and compositions described here may comprise passaging, or splitting
35 during culture. The methods may involve continuous or continual passage.



15Det ection Kit, Cat. s7707; Intergen Co., Purchase N.Y.; or

Tel oTAGGG TM  Tel onerase PCR ELI SA plus, Cat. 2,013, 89; Roche

Di agnostics, |Indianapolis). hTERT exprgssion can al so be eval uated at
the mRNA | evel by RT-PCR The Light Cycter Tel oTAGGG m hTERT
quantification kit (Cat. 3,012,344; Roche D agnostics) is available
commercialdy for research purposes. 20 An ne or re of these .

i ur§ pot oty corPRBrE Birieydi. 16 Thesnsiat dethelod Piade triwies st b
OCT- 4, SSkEAaghionTiRAtchablas drech thibe®dssagied, e grptakdreoft e alatescr yicrbdeeriers on
pr opagat e Ll.s. .25Detection of rkers e achieved th h
By moans MR fe ERan P eiR BB e, alBcat i G BRI, bt R0
Hi st ochemtaprosess minky repeadod elyieantenge, (dFACShple s, three Bheg, four times,
enzyne- | i nk i I

ingcyt QiR amPS AR SaAE chitl Hibimay e fibed fp! Efiter S, pr eramol
30i nmunohitdedaitednerdifinjelyf or exanpl e, of fixed cells or tissue
sections) may be used for intracellular or cell-surface markers.
Western bl ot anal ysis may be conducted on cellular extracts.

Enzyme- | i &8 %ﬁrﬁdﬁwiwvaﬁe Tigadihe pestrater qr fipsky aed, spifo SubgyHured or
product s §Res=ke by dilibnlifg tEREQ duffire Fdoiim &Y @pRiKPOSe, antibodies to
t he %uri potency markers as avail able from comercial sources may be
used.” 26 Antibodies for the identification of stemcell markers

gg(ék ugi ng Gdﬂ$gﬁumn§mtﬁja‘si mapy:ﬁrd_xﬁas@ﬁgeﬁzl bank blgeTSrti&ieaﬂldJré.l,(\E%Eﬂivélyalhdy
T 1 by My kTl R Rb Sl QBVERRIA! B pfife TRbuE SNt eroming on

| nt er nat i (ieigs manbe pasaseddndy pdikcle B)e. The i nmunol ogi cal det ection
of these antigens using nonoclonal antibodi es has been wi dely used to
characterize pluripotent stemcells (Shanblott MJ. et. al. (1998)
PNAS195:  110e g pesppoe’Sapganerally refer tethe pipcess pbigling appjxgobgf:a celi307 -
11312; Thous@s, didocBling tBb cellsE38BletePsi iy 28 dtinghd Trobdiding iR dRaH. f
B.E. et. ture Bi ot echnol 0%618: 389- 404; Henderson, J. K

. (2000) . ) .
et. al. 18'1(“?6%%35‘.9'@% Fpeateponeydneig imepdlhg aligucb fnay gpmpisgipirholy
Cel | Sci ente pbitish obtht@el) culfliiee Eiepehssithmaiiuof m@shecdiieaél | partfner not

products ¢ ct t th NA | evel. b rthern blao
el yai 5, BB ol erRaB e, ARy Bimrite U ERE soBF ShyBfulbBig Salbnde 1

t rang@ri ptsteps: dapiralicat debingo trypeinizadien,dirabatione disloéging, GRERJRORB), rerseauing
sequence- ik o Gndr I L f 4 Cait

Sequence danaqcfing) LS5 BB FILE ARG L2 BT IRy BT b e
can be obt(&linydiedrickisn.wosdepWPIARKEOSEEREW. as GenBank (URL

www. ncbi . nl m ni h. gov: /enr). See U S. Pat. No. 5,843,780 for
further detai

ils. . , . . .
e cel?s may be dissociated by any suitable means, such as mechanical or enzymatic

25 means known in the art. The cells may be broken up by mechanical dissociation, for
example using a cell scraper or pipette. The cells may be dissociated by sieving through
a suitable sieve size, such as through 100 micron or 500 micron sieves. The cells may
be split by enzymatic dissociation, for example by treatment with collagenase or trypLE
harvested. The dissociation may be complete or partial.

30
The dilution may be of any suitable dilution. The cells in the cell culture may be split at
any suitable ratio. For example, the cells may be split at a ratio of 1:2 or more, 1:3 or
more, 1:4 or more or 1:5 or more. Thus, stem cells may be passaged for 1 passage or
more. For example, stem cells may be passaged for 2, 3, 4,5, 6,7, 8, 9, 10, 11, 12, 13,

35 14,15, 16,17, 18, 19, 20, 21, 22, 23, 24, 25 passages or more, Passages may be
expressed as generations of cell growth. Stem cells may be propagated for 1, 2, 3, 4, 5,



Substantially all of the propagated cells, or a substantial portion
of them may express the 20 marker(s). For exanple, the percentage of
cells that express the marker or mar kers may be 50% or nore, 60% or
nore, 70% or nore, 80% or more, 90% or?4more, 93%or nore, 95% or
nore, 97%or nore, 98%or nore, 99%or nore, or substantially 100%

Cel | Vi abi The_ bi ol ogi act|V|t rise cell viability
after the % %e‘?d%@ 7§f1‘g§§s1§gé—§ 186&? 1;/8?4%?;"4 fx\EeHE Y Rred in
various wayere. P@ﬁsa@éﬁﬂ‘lﬁi{ glsbYe Ekprpsied Bk tie r&m:leu &f csa.m dodbliRgQt SeMlcefir
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bl ue and dgHRn22\23nk4 25Icell dRMBEitgswt Mope. 5 m nutes at room t enperat ure.
Pl ace.10 pl of stained cells in a henocytoneter and count the nunber

of viable (unstal ned) and dead (stal ned) cells. Calculate the average
nunber of Mairiend Pt Ete , and multiply by 2 x 104

to find : ] f
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or nmore, 998@%@5@5@ T&%%@rdoraarsﬁer& P& %eg@s?%h@f maP b so SRR

nore, 99% or nore, substantjally % arvatype The propagat ed
stem'@el | ss%nqrgtgeéloﬁp%%ﬁgﬁs,@@deﬁgwg@%\@ during or after propagation.
A "normal " karyotype is a karyotype that is identical, sim I ar or

substantially,sinml.ar to kar f a temcell om whi ch
The st om cdPEnFizSitifio ey Bmibed 8 miimelboid PRz s, MG sy
subst ant i aharmateristic, a Feieceleabiplbgicaltchemetesétcubtd, Tretchhacriyticgnays®mprise

10anomal i ansl ocations, |oss of chronosones, deletions,
etc. Karygatsb'%]g&?r%%ﬁ \é&assessed by a nunber of nethods, for exanple
vi sudfly under optical mcroscopy. Karyotypes may be prepared and

anal yzed agfeglestgrbedidnigideVVvhir et al. (2006), Hewitt et al. (2007),
and Gallinmpre and R chardson (1973). Cells may al so be 15 kai yotyped

using a st éﬁmcﬁsmd*wvt%wmhadtélorwﬁ%m'lschatact@&ﬁtgpscz| i ni cal

di agnostics | abs that prOV|de routlne karyotypi ng services, such as
t he Cytogepetics Lab at Qakland Cali blishe
(e Ot 0aetlceR APl k8l L oR0d, SOTRALES, Lo DL EBNEH
cel | 80may Stema:eﬁs mhm‘roamblf—kmewoigyw disitaysa dptengbeedicpdle naypdred Gdeor
nor e, O%C%TIsmEﬁareﬁ%’s%{reﬂwnﬁg 80% or nore, 90% or nore, 93% or

more, 95% or more; 98% or nore, 99% or nore, or
substantially 100% Pluripotencv 25The propagated stemcells may

retai n thesig@RaMH hiy 8iSpis) ddMREE RlokMogl NES Bhhnplelihgfe 68! ditib@ons of a

standard microscopic image, human embryonic stem cells display high

25 nuclear/cytoplasmic ratios in the plane of the image, prominent nucleoli, and compact
colony formation with poorly discernable cell junctions,

Stem cells may also be characterized by expressed cell markers as described in further
detail below.

30
Expression of Pluripotency Markers
The biological activity that is retained may comprise expression of one or more
pluripotency markers.

35 Stage-specific embryonic antigens (SSEA) are characteristic of certain embryonic cell
types. Antibodies for SSEA markers are available from the Developmental Studies



| i neages, i.e., endoderm ectoderm and nesoderm Methods of induction
of stemcells to differentiate each of these |ineages are known in
the art and may be used to assay the capability of the propagated
stemcells. All or a substantial porti%n of propagated cells nay
retain this ability. This may be 50% or nore, 60% or nore, 70% or

nmore, 80% or 30nore, 90% or nore, 93% or nmore, 95% or nore, 97% or
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stronmal feeder cel two or nore S 'may be

gr ow® on t%'"§§’ﬁﬁC§Uﬂf aces, such as particles or cell cont a| ner

surfaces, or on different surfaces. The different kinds of cells may
10 Feeder cells, as the termis used

be grown dlfferent %tlcles

in this d%?ﬁ%‘?w“‘f‘fﬁ;?e f alsa pipicaliielomesase Resitive sk OGF-4PegitiYs-ed f or
cu: tivati ?’reldnfermldcﬁwtyfcaa bduﬁﬁ‘ea?uaéﬂ udiyPERAP Bcivitg agRpliexi et of, Sdigiaecel |
cul ture, s, have the fu
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cultured in a nedi condi t'i on econltlo
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such as a HERryuanth bétfbnrm)(CQtGB 09aked RACEdDRGhSESES s Jw%)fﬁ:f!e ARGy
enbryoni ¢ _ski na{:cgl |'s that have been treated so they w Il not divide.

The ~20 fd¥dBTRL RUEPISEF-case nutrients into the cul ture medi um whi ch
are eequired for ES cell growth. The stemcells growi ng on particles

may t heref ch coated cont er .
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al so possipbbsphaase, QﬁéﬂaﬁﬁE/@# TRe-1688l dnsl Miabg4 bete,gnayvive rietairmse dy thm

condi ti On%&?ﬁaﬁe&@@ﬁ{c glls or stemcells. Media and Feeder Cells

Medi a for at1 ng a propagating pluripotent stemcells can have
any of several different forrmulas, as long as the cells obtained have

the desir eshicdiagn ahfkdE e &Hi@v&ﬁﬂﬂmugh any means known in the art, for example
immunologically. Histochemical staining, flow cytometry (FACS), Western Blot, enzyme-
linked immunoassay (ELISA), etc may be used.

Flow immunocytochemistry may be used to detect cell-surface markers.

30 immunohistochemistry {for example, of fixed cells or tissue sections) may be used for
intracellular or celi-surface markers. Western blot analysis may be conducted on cellular
extracts. Enzyme-linked immunoassay may be used for cellular extracts or products
secreted into the medium.

35 For this purpose, antibodies fo the pluripotency markers as available from commercial
sources may be used.



30be propagated further. Suitable sources are as follows: Dul becco's
nodi fi ed Eagl es nedium (DMEM), G bco#11965-092; Knockout Dul becco's
nodi fi ed Eagl es nmedi um (KO DVEM, G bcq#10829-018; 200 nmM

L- gl utam ne, G bco#15039-027; non-essertial am no acid 35sol ution,

G bco 11140-050; beta-nercaptoet hanol, Sigma#M/522; human reconbi nant
basic fibroblast growh factor (bFGF), G bco#13256-029. Exenpl ary
serumcontaining 29 enbryonic stem (ES) nediumis nmade with 80% DVEM
(typi cal | yAKDoDNEK)r, the?ﬁ%trﬁedﬂone:dstbmt@li rlaekersiaciading e (JtfE) Speeffic heat
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no | onger fore’use, hunman is a

a
final concz,?ﬁlpp)aﬂ\'éﬁ gcgf*w{]ﬁg'/w@% Bhamsen ef- ¢ al. (1888)oRcienne?82: 1145- 1147
| nt er nat i oRalbifeH BAt etPabiooost N@ture\f@at%&ér%%?% 39b10EhReftRMA JIR YL, al,
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G bco, G and I sl and, New York), 5ng/nl FGF2 (I nvi trogen G bco, Gand
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medi um cth Hbiﬁ?&ﬁ@blgmmwfét@md:mbﬂﬂm8® QGM)sis. AU IEBSse transcriptase
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fIasks(Co ting the ce er day with
trypsion, %téb‘?ﬁﬁ‘éaﬁ’ﬁgcé“ém@EtBQFt%@ﬁWﬁE’éﬁﬂafa‘fotlﬁﬁmlé?fmfekﬁfemméwI

| ayer, : cel ![:llﬁc!@é’lﬁe 8?1 b @ﬁéiﬁécﬁfor?bu?m%@ﬁa%a&é% éuBlthGEn@érfk' (URe Lgt i on but
permt synthesi nt facto man e ryonl c
stem cel | s%&i‘i@%@—e@@zﬂéﬁﬁé & ﬁ‘i%ﬁ% ﬁ@f%\éﬂ@er&ﬂ it e

pl ates (such as Fal con#304) are coat ed by |ncubat| on at 37 degrees C.
with 1 n 0 ' e I ovri l.ated, with 375

i at e UBARENAN B RHplBaled WAL B HRboo b BrRhET i e SBe e
to 4 ays @F!tker(spFaftémwplezﬁle&?@mhtaeenéca‘llethatamremthgmatideeor rearemsa:myfl s
are known, bé’@ﬁ%%‘?ﬁwop@Bgﬁtdrﬂ]&gq'n%o&frﬁ’&é'ébbfebﬁ’m?rﬁcé’d"/d'of‘lglo A e

type. Medi a_and cul ture ues for particu

to in the BPewrBQE. §é%tqr@wreﬁ§°wrmrae@% PF TOPFE, @requeﬁ@mi@é%m% ed
30Serum Free Media The nethods and conpositions described here may
i ncl ude cu thj{/ ?f stemcells in a serumfree nmedium 30

25 The biclogical activity may comprise cell viability after the stated number of passages.
Cell viability may be assayed in various ways, for example by Trypan Blue exclusion.

A protocol for vital staining follows. Place a suitable volume of a cell suspension (20-200
L) in appropriate tube add an equal volume of 0.4% Trypan blue and gently mix, let

30 stand for 5 minutes at room temperature. Place 10 pl of stained cells in a hemocytometer
and count the number of viable (unstained) and dead (stained) cells. Calculate the
average number of unstained cells in each quadrant, and muitiply by 2 x 10° to find
cells/ml. The percentage of viable cells is the number of viable cells divided by the
number of dead and viable cells.

35



for exanple in US Patents 5,631, 159 and 5, 661, 034. Serumfree nedia
are comercially available from for exanple, G bco-BRL (Invitrogen).
The serumfree nedia may be protein free, in that it may |ack
proteins, hydrolysates, and 5 corrponen%?s of unknown conposition. The
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| / 2 |\/Ed |
o o Bt b A5 SRR b et 4 s fo sl ey BT s
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re- prograrﬁ@p%g by culture. This technique invoI ves the generation
10of pluripotent cells fromnon-pluripotent cells after long term
culture. For exanple, pluripotent enbryonic germ (EG cells have been
gener at ed —Pé%mgl-ﬁ%iterm culture of prinordial germcells (PGC) (Matsui

et abs, L Dleme\padpa@ateafstem s Meétbinahe @aﬁa&meldﬁfesér@a?e%b b thrde0dBnaty | ne
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st em cel | difer¢reinteprash ofihesk ebges e &hown in the art and may be used {o assay the
capability of the propagated stem cells. All or a substantial portion of propagated cells
may retain this ability. This may be 50% or more, 60% or more, 70% or more, 80% or
30 more, 80% or more, 93% or more, 95% or more, 97% or more, 98% or more, 8% or

more, or substantially 100% of the propagated stem cells.

The pluripotency of the generated stem cells may be determined by use of suitable

assays. Such assays may comprise detecting one or more markers of pluripotency, e.qg.
35 SSEA-1 antigen, alkaline phosphatase activity, detection of Oct-4 gene and/or protein

expression, by ohserving the extent of teratoma formation in SCID mice or formation of



15bone marrow derived cells has also been reported (Jiang et al.,
Pl uri potency of nmesenchymal stemcells derived from adult marrow.
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444: 512, .d d
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bl astorrer es. Nature. 2006; 444: 481- 485 Chung Y, Klimnskaya |, Becker

5, et al. Human enbryonic stem ce i nes generated w t hout enbryo
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35 solution, Gibco 11140-050; beta-mercaptoethanol, Sigma#M7522; human recombinant
basic fibroblast growth factor (bFGF), Gibco#13256-029. Exemplary serum-containing
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9(4):581- @q E‘Q ar. at ed erein reference) succeeded in_|solati ng

human ami 3k %fwmﬁr@%ewnﬁ) ¥ 7 eV g gamingraBF affsi ot i c

15menbr angsopddateidlin T#0 m&d(oo&m@gﬂem¢ sbhﬁﬁg the caiwmb\bery gihs Cadyaas
not to, attract

d st d f
ot o afieb R FeRhiod 35 oS ThdcRteht TR B Fe o Bk I 6t he
advarfage irbdisted by dosmrto rdibdtpralferatibntopt permittshnitiegihatimdotsnt fastorsihas e

the destr grggg [t
20does notﬁ%guse t?lr%}ae t r%%ter{)gr%ﬁseg‘aegut 406&#53{8?%% ;ﬁf“ﬂgt Ot;%emrﬁ))I @Ql
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from whi cH FRYEE &R MPCalpyseg @ e dRvd AN pt i onal | mitati on i's
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Novenb 08...of S5EnNI d B of t

ot ent. - of 1 2Rt i EHERY SPRCTen C Ale Rhafb e sebe bR RGP fisYent
st em cel | ssaemingdo thedet gghet Medla hshdactﬁﬁute atienidquat forpaxtianlaedall tafes referred

di fferent SE"HP?% &%%SS 8{011% %’IQI?E h?éﬂc%gkl?e%t stemcells nay be

i nduced to rentrate In car lac ce

30 Serum Free Media

The methods and compositions described here may include culture of stem celis in a
serum-free medium.

The term “serum-free media” may comprise cell culture media which is free of serum
35 proteins, e.g. fetal calf serum. Serum-free media are known in the art, and are described



30(cardi omyocytes), hepatocytes, neural cells, cartil age
(chondrocytes), nuscle, fat (adipocytes), bone (osteocytes) or other
cells. The pluripotent stemcells nmay be induced to formtissues such
as epithelial tissues, nesoderm endod®m ectoderm or epiderms.

Met hods of differentiating stemcells are known in the art and are
described .in for 35@ gg’g\?&lf I%skowtz El dor (2000) and Grai chen et at
(2007) and°&F™BE I B e PBSS anp bR SeuTeer e e cRErextially
be used f civalldbie o, i@texanpief GREBBRRI(MvIBegENGS. 34 Enbryoi d bodi es,
and methods for maki ng them are knovvn in the art. The term"enbryoid
body" refers to spheroid colonies seen in culture which may be
produced b‘ihetslamngfrwmladlahagrbbrpymmhcﬁrestlemacehias lack ps:ﬂamamsdirolysates and

Enbrypi d ribut

Co g or CpeCResfE 8 Bind SSRGS, 085k Bl bemaiie RerE e
obser ved wiefitgchmedie ineviichyall. coEpbongrds bavsadirewnchgmise! strectercaChemiogily-

pl ating oufqsddd di a.
Vet hyl cel 1 oee aniee TaRic SneRicBl @ AR Ridy e edRl g )
1997; 90: 12gvcheliginates Va%%hyérm @llows don improved mgpdb@bii!im@u@mrq epnpigient
enbryoi d hdb®fancé nd WXSERIR PasiRbly bherdMRIRA% agﬁ‘é:tﬁﬂé@%‘aeh@

| t skovitz-El dor (2000). The embryoid bodies confain cells of all
thre 0errbryonl c germlayers (endoderm ectoderm nmesodern). The
enbryoid hméisemmmye Pedié wial RempHadkrdodt OMEM FRERNINVAbEer-BlbBo, Grand

di fferent II i nc{e%@esHé |§r exanpl e by exposure to the appropriate

i nducti on ?3 h environnental change. 15G aichen et al (2007)
descri bes the forrratl on of cardi onyocytes from human enbryonic stem
cells by [

dermnstratrﬁgg ?F” ‘?@ﬁ&é{ﬁg %ﬁg %Q%ﬁ?%&%}éfer&1a{%%%mg%cglqss by
expod@re tsgrum @a@@emeré rees. Et%@@ncéflfqu@a ofiaPeXanmies §%s (8%, 4% 38208580
at less t Qéﬂznlﬂeé'mbdsg%yfﬂeesrusﬁ!%@ﬁ@&' mﬁtﬁ‘ﬁb% 2R RS g@gﬁg{arﬁm id RIm ANY

sui tabl e purt?ose such as regenerative therapy an
t r anspl ant'RfAINHEPRAGHANT $lePAeNS oK ycans ~ The present inventors
have devel oped nethods of selectlng candi date antibody 25nol ecul es

based abj | 1o .bi I .
Fucal - 2cal o sty e Mg BFe i tela T Horerisatebaminonidepieals
t hes@0 gl y camsuliugedooanumipyise noke oishoedyrowth favtorard nuritien sf groeth fgdtysans

conpri se f@ﬂﬁ&t&g g d%&ﬁr}ﬁ? Gk %’ab 10 iR RET4E ALMGORRE R s, LIF,

resi dues nane ucose S
(38, 4R, 58,%6) PRGTRBAFT .tAdril, 57 dFid-3 Agand, W@narzi, @hers Shhe growth factor(s) may

be used at any suitable concentration such as between 1pg/ml to 500ng/ml.

25 Media Supplements

Culture media may be supplemented with one or more additives. For example, these

may be selected from one or more of: a lipid mixture, Bovine Serum Albumin (e.g. 0.1%
BSA), hydrolysate of soybean protein.

30 Sources of Induced Pluripotent Stem Celis

Several methods have now been provided for the isolation of pluripotent stem cells that
do not lead to the destruction of an embryo, e.g. by transforming (inducing) adult somatic
cells or germ cells. These methods include:

35 1. Reprogramming by nuclear transfer. This technique involves the transfer of a
nucleus from a somatic cell into an cocyte or zygote. In some situations this may lead to



tetraol. The nol ecular fornula of fucose is C61-11205. The chem cal
structure of fucose is given in Figure 10A The | UPAC nane for

gal actose is (28, 3R 4S,5S, 6R) - 6- net hyl ol t et rahydr opyr an- 2, 3, 4, 5-
35tetrol. The nolecul ar fornula of gal¥ctose is C6HL205. The cheni cal
structure of galactose is given in Figure 10B. 35 The | UPAC nane for
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addition, th )
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present inventgrs have .devel oped. of . usin | ycans, conpri sin
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and bi 0syidgs) 5t Mnalfansybd il lacknpugln the art, see for exanple
S 0 b ogy L y i

Essenti al ycobi ol cans consi'st of chains of
nonosacchari de resi dues whi ch have beconme covalently |inked by

gl yeosy! atg on. sénaeils tEsahfnRbY SHER] AieBehrkRR ik gaRARABRNbIeS

and carbohydrates. dycosylation 1s enzynati c ocess t hat
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| i nkagles @[la@mmﬁ@arﬂrhd&ifarmmcbeasin(oalusg. Mm&pg&%@ah?gxaﬁbogdoyﬁems)
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has Ibéen weh¢ metradidetvadrelihbasalsq basagepiriet diangSttalidtiwimtenay of

Funct i on33nesdrBiyhiaf Lt¥m c@hﬁ%ﬁ:e@h&m%@ﬁlf ﬁ%ﬁ&m.@%@u@mﬂt‘rﬁfﬁ% aggoci at ed

proteins of eukaryotic cells are_glycosyl at ol igosacchari des
attached tEIREaIpbhsrpiBpYireferepprli Fhaytdesigaated these éelb@yﬁtpiogﬁ%aw ei t her
N or 0- glpysyesitdtceld@radess). $ridoRkckt anslsDddridHe@sted iNLE BlSpAER stem cells
cat egori zed gé t heir Hﬁt hog of Igcaﬂ ato%achment. F%r | i nked

ol ycans,  (CABPEgPRPTAiRd St the ke vty of GeimiaesremdR) eRlis 9B ooPeR o
| ar g2® pr efiousetsbtgs) ehidh they deSoEteBMaBstniNAaRineAtent (G PHY @lle (KankBu-

bei ng synt | i n lasm.c.reticulum (ER)., the ecursor is
(ranaf or r Sy e aass b CorRatBRSr TR SEH B s b8BT
NXS33. To 3Poiedeld1Re2Gdd.ure ol i gosacchari des, the N-glycosylation
core is first trimed in the ER and additional processing can then

occur in the Gol gi apparatus fgi Vi nq%qri se to diverse conpl ex sugars33.
In contrask, ORePHREITENgbyAeinedrakdscFyaramale tor senerasinn otiGBeells by

35st psiCt UneSretrbiRhetiAéd REBARHSNEQKGECNGTRENIBLGHCIASAMA) Sok® o he
side chain,of s réﬁgﬁgr t hr eoni ne resi dll.l?s; t hese are extended b?é t he
addi tion yC, P§ & 7 guse g‘gt?ra%%g%a_dut ibroblasts, e.g. as described above, Kaji

et al (Virus-free induction of pluripotency and subsequent excision of reprogramming

factors. Nature, Online publication 1 March 2009) also describe the non-viral transfection

of a single multiprotein expression vector, which comprises the coding sequences of ¢-

30 Myc, Kli4, Oct4 and Sox2 linked with 2A peptides, that can reprogram both mouse and
human fibroblasts. iPS cells produced with this non-viral vector show robust expression of
pluripotency markers, indicating a reprogrammed state confirmed functionally by in vifro
differentiation assays and formation of adult chimaeric mice. They succeeded in
establishing reprogrammed human cell lines from embryonic fibroblasts with robust

35 expression of pluripotency markers,



36 In preferred aspects, the glycans used in nethods of the present

i nvention may be N-linked glycans. In other aspects, the glycans used
i n nmethods of the present invention nay be O-linked glycans. 5 PODXL
has both putative N-|inked and O-1ink glycan sites on its seguence.
G ycans are generally found on the exterior surface of cells and have
many protectlve stabi lizing, organizational, and barrier functions.
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present | EBLIOR R¥matefifls ERCERE Afly BRAGSI MM, SFHbSHpoklelerdiPs)

spacer nol ecul es are |sted I n
reference.

8. hESC lines obtained from arrested embryos which stopped cleavage and failed to

20 deveiop to morula and blastocysts in vitro. See Zhang X, Stojkovic P, Przyborski S, et al.
Derivation of human embryonic stem cells from developing and arrested embryos. Stem
Cells 2008; 24:2669-2676 and Lei et al Xeno-free derivation and culture of human
embryonic stem cells: current status, problems and challenges. Cell Research (2007)
17:682-688, both incorporated herein by reference.

25
7. Parthogenesis (or Parthenogenesis). This technigue involves chemical or
electrical stimulation of an unfertilised egg so as to cause it to develop into a blastomere
from which embryonic stem cells may be derived. For example, see Lin et al. Multilineage
potential of homozygous stem cells derived from metaphase Il oocytes. Stem Cells.

30 2003;21(2):152-61 who employed the chemical activation of nonferiilized metaphase ||
oocytes fo produce stem ceills,

8. Stem cells of fetal origin. These cells lie between embryonic and adult stem cells

in terms of potentiality and may be used to derive pluripotent or multipotent cells. Human
35 umbilical-cord-derived fetal mesenchymal stem cells (UC fMSCs) expressing markers of

pluripotency (including Nanog, Oct-4, Sox-2, Rex-1, SSEA-3, SSEA-4, Tra-1-60, and



37 In sone preferred enbodi nents the glycan may conprise or consi st
of one or nore of: Fucal-2Gal[31-3GLcNAcf31-3Gl f31-4G c0- Sps;
Neu5Aca2- 6Gal | 31- 4Glc11Aci 31- 6( Fucal-2Gal pl- 3GlcNAci 31-3) Gall3-4d c-S
p21; 5 Fucal-2Gal131-3d cNAci 3-Sp0o; 33

Fucal- 2Gal1131- 3d GNAcpl- 3Gal | 31- 4d cP- SplO;
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Fucal- 2Ga1131- 8T P4 el spresaenceashann by Bapipgipsidesestaippg, and the

Fucal - ZGGddasmtent expressnon of telomerase activity) have been successfulty derived by Chris H.

- 3GLCNACO1 e 13 m ceNA%fer‘ri)’v%d?Po 1ucllnlandfu tllcaPcor sus?aln
Fucal- 2Ga|‘, Ao alg

Fucal- 2Gal ;fnrrhtw&@haﬂ%démﬁi.ﬁts Hm’@eéxte&é;ﬁa @agban%ﬁal PdIF Bésue Re SA003 Vo423~

6) Mant31- 4 GNAG Ci 3z 5p20; eot

ol eCEI e atga‘Sdgnggréteg reger nce& ag Oino fél yere:[ahe abﬁ?ggoﬁuelélenot a
gl ycosami nnghgdrénw(fm@ LSOlethgl of mggsandihymahsigarcalts fsuh plragreurtbii) cord and
der matin, eef ki) ’for%gﬁﬂgﬁﬂc%t'e{éﬁﬂéraﬂ%q i ll‘ﬂ‘gﬁie%%n M3qoR8 2. § ?ﬂ—tfigg

20d ycans u e I'n et resent nti-on conpri'sé I near
br anched dpefrgpsaigd herein| tydgterqnﬁe)eeolaiﬁ%wamﬂtaa@ ofenrgsguehymal siers Gaks

enbodi ”Entt?onll WFlﬁﬁ(Sn OelPEBARE RER Ol YGRS cBY M%Qéﬁ?:ﬁﬁrﬁﬁ sfiim e&@%en\feﬁ‘ﬁrom at

I east f| ve | east” six, at |east seven | east el ght, east
i no0at | WBEHoMSIRlY a5k Al gedowsR gy GRYerd V\ieeaétiortquww@ttfvhaga%% Jelly-

thirteen, périvbgasls Ar@tarptrmm,e Sdonlapash PopUidtieR stediCdis asds: 5@16@@) Kah

| east sevent e t een, | east, 25ni net ee ast
At e L R S L S U T
three at $tem§1ells R0V Yirften(4). 581 -4 piasdrpdrated thgrefn Meref@éncbea&beetdaﬂmty

si X, ém g%&%x aﬁw‘?ﬁ@?@ me rén%aqseﬂwéd’\ﬁ\néé/ nﬁ rgah cellsaf;om [ﬁtﬁﬁén m Igf

ni ne OI’ resi n sone e cans
cont &Pn uﬁn@lﬁbmm& Uynbﬂl\ca!e:ord aelatir;sueftbattty nérimady drfsq:afrfﬂqd aﬂd| stetny célisvierwed

si xty, 5'XdeﬁwThﬁs"t%s@éhﬂé&@no%@%tt%‘aﬁ}é&tFnbt‘a%@ﬁ'i@ l@ﬁ{]' de residues. 30
In sonme enbodi ments the gl ycan chains contain ess an sixty

residues. Alternatively the glycan chains contain less than fifty;

forty fivenddfoes tpwnpétbmtrstem Eéné@iavé therddvanthydeihiihdy 048 beloBitiad; byfd héasn;

ten or fi Vﬁatrd%es n& cause the destruction of an embryo, more particularly by a method that

20 does not cause the destruction of a human or mammalian embryo. As such, aspects of
the invention may be performed or put info practice by using cells that have not been
prepared exclusively by a method which necessarily involves the destruction of human or
animal embryos from which those cells may be derived. This optional limitation is
specifically intended to take account of Decision G0002/06 of 25 November 2008 of the

25 Enlarged Board of Appeal of the European Patent Office.

Differentiation of Undifferentiated Cells

Pluripotent stem cells may be induced to differentiate into a variety of different cell types.

For example, the pluripotent stem cells may be induced to differentiate into cardiac cells
30 (cardiomyocyies), hepatocytes, neural cells, cartilage (chondrocytes), muscle, fat

(adipocytes), bone (osteocytes) or other cells. The pluripotent stem cells may be induced

to form tissues such as epithelial tissues, mesoderm, endoderm, ectoderm or epidermis.

Methods of differentiating stem cells are known in the art and are described in for
35 example Itskovitz-Eldor (2000) and Graichen et al (2007) and may be used with IPSCs.
The cultured stem cells may also be used for the formation of embryoid bodies.



38 dycans used in nethods of the present invention may have a |i near
or a branched structure. In a linear glycan, each residue in the
glycan chain is linked to not nore than two other 5residues. An
exanpl e of a linear glycan is shown in3figure 2. Branched gl ycans
differ fromlinear glycans in that one or nore residues in the glycan

chain are Linked to three or nore other residues. An exanple of a
branched gFJPaRIdROdCRAN metharsderaaking theraeare kpwn indg &t dhe iwed i n

met hods  of “enfitgydid B&RNiefdre®AsPhbN dBRMMidIREEN RNAINGE WIRthEnay He8RodRBd By
ans are |i d on_a solid support (see

WA . bi | | I ; .

T o or el B B i S sBIR f oo ien ERbyPR e eh e drddielc
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not atl acC Q e SOl.l. Su ort, e..Lree end of a n _can
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candi date B@Bée%%‘a%%@é{hr@'ri%"e?gﬁ B{E@H{’{g‘gﬂeﬁ.@lz&ﬂ? ; 2Gal 111- 3@ cNAc,

the free end may be 0se ucose $i due. 20The
term nal saccharide residue at the free end(s) is known as a free end

term nal i at the free
et dyo | noTpae oy SAEFRF AR CAPLA bl Vo d nBR T L T

resi dfe. MP&Hhopy ddssribast iy tekowits-Eldar @RGPt Enengrpkiyoid bodies epniaicelis of allie
attached tmree @ﬁd@&ﬁ@g@mra%éiqéﬁdw&rﬁ,mdto%eah,trﬁ&f&e&rﬁ)p an N-acetyl

gl ucosam ne residue in the follow ng order: fucose (termnal) -

gal actose - N-acetyl 25glucosam ne. The N-acetyl glucosam ne residue
is St Ei achetihd embrheid beties mde be a{r]-thta?ied@ey ccgmﬁerbmisﬁ@;lm tﬁﬁﬂ?@ﬂiliﬁﬁgbl § for
candi dat e ' ' in Lr.ee e ermnal . Linear cans
may have O%H&e%{p ?ljé%%e%%?%p@%aﬂ%W«gﬁcq'ﬁptﬁ%‘ﬂfr ﬁ%ﬁ"‘ﬂ@@@eﬁtﬁgc,h%F% or
mor e ¥han Etwichtn ebald2y) dewcebes thi foymbticand badioglypadesirdraiemamenbryesic
ends. EN sqgh RACHPRANNRAIS ot e do8RaRrfiRe gatms'f ERheRtieRohaRshed
glycan are identical in structure, 1.e they contarn { e eane

sacchar i delnfecsipg pkeprdipmyasyedoimation Eomstam eslld by expasufedp alsipgcifiiphibitas of

ends of a pIANAPRAaE) YEARsBER0bEH M id8knanMRS iy Pr ef erably each of the
identical free ends has a fucose residue as the free end term nal .

Most preferably each of the identical free ends has a term nal fucose
resi doe at biFeleathitdcesls GRlydRicaffoyed Sdrdve sardleurPisacRil bs AR@hsta@zaN ne

v acater ! ontEe o ralndy i s iEOR T e G M) - galactose -

Slycans
The present inventors have developed methods of selecting candidate antibody

25 molecules based on their ability to bind glycans comprising Fuca1-2Gal1-3GIcNAc. The
abbreviated terminology used to describe these giycans is commonly understood in the
art. Thus such glycans comprise fucose (Fuc), galactose (Gal) and N-acetylglucosamine
residues (GIcNAGc).

30 The IUPAC name for fucose is (3S,4R,58,68)-6-Methyltetrahydro-2H-pyran-2,3,4,5-
tetraol. The molecular formula of fucose is CsH1:0s. The chemical struciure of fucose is
given in Figure 10A.

The IUPAC name for galactose is (25,3R,458,55,6R)-6-methyloltetrahydropyran-2,3,4,5-
35 tetrol. The molecular formula of galactose is CsH120s. The chemical structure of
galactose is given in Figure 10B.



I n ot her enbodi nents the one or nore free ends of a branched gl ycan
are not identical in structure, i.e. each free end contains different
saccharide residues or the sane or substantially the sane sacchari de
resi dues but arranged in a different oPdler . Preferably 5at |east one
of the free ends has a fucose residue as the term nal saccharide.
Preferably at |east one of the free ends has a free end term nal
fucose residue attached to a gal actose residue and an N acetyl

gl ucosam nehe kFAdUametot Neckpigluovéanignois dgpsetiiiemep2-dbetyd-BRtkdse: The

vay et negRRgs eylol BB LAE s B st e e sBafed i oo ™"

gl ycan resa@toé@uaoﬁamlnelst)glmroh):;gumfmd]ey may be different |engths.

Li nkerz; ends The distal end fromthe free end is known as the |inker
end. en glycans are attached 15to proteins the linker end is the
end whi ch Ingdgtipadhrerresent giveriorsdiaumdevpldped ey oftusingtulycprotosiprisinghen
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coval ent | y'SHbSWH’éﬁ) Fpghermares #e; rtﬂé?@ublﬁwﬁws irpiee devaiBed waks attsingalycans

at : ac heg g@rﬁtvrlsmg\Fi%b@ﬂEG%Eh@Gm td l@et@rn%ﬁ@fﬁ@ﬁtrd@e%?éﬂ la§ aWdtoR i mofecule
attaghe SO ycans conpri sing

Fucal®2Gal 1'# 'Sg g’mdg%?'ﬁ?él-isl 339( Cend is preferably the end which
is distal to the fucose residue. Preferably both |inear and branched
gl ycans ha r .en embodi anche

ol yans hatte frBluBe o kst Bhoean BUPRPR I BicoBrananat y.
branched gEsssaiiais Wd%lecqugﬁf?e@ls@adsccandt ofivhaing nkmonasacthabdeliesidues
termnal s I

Sol 1 d suppy e [ casscling bRy e B Ghiett LT il ark BhliBhrrioss
t he prresentr qligessaehasidesand qrebobydiatesh ifﬂlsfr:@@datlon isgthe ﬁ@mmﬁ pepcesscthetdinks

onto a sol ééﬂ:cﬁé#ﬂ@@fdpro&ﬂ&% ghehhd 'ﬁiéﬁ’é’@l{r&arﬁ%y% MBY¥hetitb hAMdiss, EE?ne“ al
to which g e*gﬁ@‘g:ge attached. Exanples of preferred solid

supports i ¥ Praiepgiesans (Y ¢ piRet eragic malecyies gyonias JAids-hinn- £ i | m

cells. Sol paimwpmfetescampbe dha gheadyetedhbiRings PEXDXLOPri ate material (e.g
a matrix) to make them suitable for binding by glycans and/or by

spacer nol ecul es. Conveniently the solid support conprises any
35suidlabl eGlyagnsi maysaoohiste Cagipeasiiis, linkagep| dmodesacBepida raskkEd/adso known as

SephadexTM,. isﬁ Ry @)Q:Ia'ng q?ll‘lpﬁgéotsldfm?ﬁr%%j sf ﬁw&bb&cm& [ fes t’b‘fé& Iowh as N-

mcrotitre ate or chi
[mked glycans). The process of N-linked and O-linked glycosylation has been well

studied in the art, see Protein Structure and Function®.

25 Briefly, almost all secreted and membrane-associated proteins of eukaryotic cells are
glycosylated, with oligosaccharides attached to the polypeptide chain at one or more
positions by either N- or O-glycosidic bonds. N-finked and O-linked glycans are
categorized by their method of glycan attachment. For N-linked glycans, the core in most
eukaryotes is the same, and derives from a larger preformed precursor,

30 Gle3Man3GIcNAc2. As the protein is being synthesized in the endoplasmic reticulum
(ER), the precursor is fransferred to asparagine residues in the N-glycosylation sequence
NXS*. To produce the mature ofigosaccharides, the N-glycosylation core is first trimmed
in the ER and additional processing can then occur in the Golgi apparatus giving rise to
diverse complex sugars®. In contrast, O-linked glycans can have several different core

35 structures, usually attached through N-acetylgalactosamine fo the side chain of serine or
threonine residues; these are extended by the addition of monosaccharide residues®.



Alternatively the solid support nay be fornmed froma material which
can be bound by gl ycans and/or spacer nol ecul es. G ycans may be

i mobi lised on the solid support by binding between the glycan and
the 5solid support. dycans may be i m#bilised by attaching the
glycan to the solid support directly or indirectly. Inmobilisation is
i ndirect when the glycan is attached to the solid support via a
spacer nol ecul e (spacer nol ecul es are di scussed below). In preferred

enmbodi nentis ptdi@reRiRREEts, hﬁh@&@rﬁghged i nidtiods BEMe pRoskn@niiéPRa@be fihe

| i nker en referred i ments the spacer, nolecule is also
attached S’Bk‘?c{:@y?&ﬂ g“S*&ﬁSﬁBWCtS H‘F‘? BS g e d%ﬁﬁB%lP'i?éWﬂ‘é”"PH‘é’”
spacer nolmaubeOliskatdhashed to the |inker end of the glycan at a
first.end of the spacer nolecule and attached to the solid support at
a second end of the spacer nol ecule. 151 movbilisation of a glycan is
di rect whétPRNehds britteputaihvg Nofinkellend Oylnded glgcamtsitextreits $eguédne. sol i d
support wi thout a spacer nolecule, i.e. binding occurs directly
between the |inker end of the glycan and the solid support.

Pr ef er abl yoly¢pas a6t ganemlipfrond on Sesatariabsustabe of ¢afisra] haveirmapygratedive,. | n
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capabl e of binding % ycans and/ or spacer | ecul’ es

enmbodP mentBCleHEEss BGhFs PIgipRaicans a&laipéaawftrﬁheamﬁlﬁteéam Ofé‘%@b"ﬁédéﬂe,
form ng coeadsptana@negityM th gl ycans and/ or spacer nolecules. In
preferred enbodi nents the gl ycans and/ or spacer nol ecul es are

i mmobi lised on the solid support by coval ent bonds between the

gl ycan/ spaﬁmanambatmln&:tia:mé of the m@ﬁeh’dinmrﬁfploarte heRbopbengidit A isabmeaaki ng

the solid a reactive gr capabl e
of b nai ndrdRaol T8 atva BeBRRGNePR IS 8% ol pREGI YEafFdil i
spacé5 nnH%%M@éﬁUNUEBEwﬂ@$@rably coval ent bondi ng occurs between
am no groups on the glycan and/ or spacer nol ecul es and am no groups
on the coating of the solid support. Suitable solid supports for

i mmobi | i sil ﬁ@fegquﬁ’@aﬁﬁge% @y SRIsIUSRH BuREthersth Ehedtreseahiavenien Bk NHS

(N- hydr ox yreesrepdhinirsl @dmprifrg f@se dF &t affacist @@éﬂ) aldiP=&lignbeshigd | des
i rmobi | i se Li Qg%Nﬁﬁgﬂalnlngﬁ? 5@ 8 S coval ent” attachpent of
the am no GPAtS NS R S
A vcand arraBicNAE I n preferred enbodi nents the solid support forns
part of a glycan array. G ycan arrays are well known in the art; see
for exanple Liang et at 2009. (Expert Rev Proteom cs. 2009 Dec;

6( 6) : 631- 46 pomelbrscisdhe glycarP@OapricENAS 2 RGAIRNCAGIAW . Ippif@BalaEpedsihe
t he CO”te’btly%aRfma%bﬁ]Bn@é&cBF&%%‘{ohé‘&%&%roﬁt ed by reference. 5 A

gl ycan array conprises on whi ch one or nore glycans

have been |nﬁoEmpﬁkéﬁm@bSQwNéﬁﬁhﬁgﬁﬁﬂﬁcﬁéhded) at separate
| ocapgons. The wum@dzss@@m adsicmhamaeém@aﬁ@@a?ﬁgémwﬁﬁm@mm may

have one or nor, ctures. Brief gl ycans i mobil i sed
on a solid suppdft éé@aighkigng with antlbody mol ecul es. The solid
support 10i s=t FenaaShipd-3GENARDESaBnyiGikBoound ant i body nol ecul es.
Bi ndi ng betM@e n gl ycans can then be detected
directly or in ”?ét?g&g¥égﬁ&ﬁﬁgk§§?@@8n ant i body nol ecul es and

?I ycans ??n be Fdl@@‘eé@éﬁ}ﬁﬁi@bﬂc[?»y-B(Bai}Brgti@lcNetﬁ!lcﬁ)aaEBemker ér 'tag'
e.ggga fluogesy,

nol ecul e. Alterng?feggg %Ekﬁhmﬁﬁ%é Bkg@ga%ﬁgtéﬁmkﬁ?ﬁ c%fg %y

cont acting theF%@@haG@ﬁﬁﬁﬁﬁﬁw@ﬁ i th a secondary 15ant|body coupl ed

to a detectabl & BR{-KBEIB1-3GIcNACR1-2Manal-3(Fucal-2Galp1-3GIcNAcB1-2Manai-
6Manp1-4GlcNACB1-4GlcNAGR:

35 In some embodiments glycans of the present invention may also comprise a spacer
molecule. Preferred spacer molecules are listed in Table 1.



A preferred glycan array is the printed glycan array provided by the
Consortiumfor Functional G ycomcs (ww. functional gl ycom cs.org).
The printed array uses a library of natural andfor synthetic glycans
printed on to glass mcroscope slides.3/One or nore 20candi date

anti bodi es are added to the array in conditions where binding between
t he gl ycans and the candi date anti bodies may occur. The slides are

t hen washed to renpbve unbound anti bodi es. Bi ndi ng between gl ycans and

ant i bodi egp h&nasreweg%eaeweﬁew I?c%nfrﬁét} %nsg Becoheertst oRBbi Pedi#s

are contacted wth secon aréﬁantl odi es uor escent

reagents (e.b. "TEPERZCHPISPIC @%1)'3G§i3h6?|9§ %gt ween the ant i body
mol ecul es 25-anweasmoasarmamrtm@meam@1titﬁ1131d§§|em\:$il-ﬂebregr@c sganner

(e.g ProScanArra é tect em ssion spectra of
f | uor@scent re&jé‘?ﬁggg{lﬁﬁ?’ |°§)‘88‘g% BYray may include at Ieast one
positive ands afFuter3balpnecirgasi-y@aB0AGKBlSp1bN sone enbodi nents the

5o of posi 11 veLoRa g placlABkaRaRAtE Font rof s i n arrays 15 well
known in the® aFuaaW%geBGMEAc@hﬁ(mlﬁt%lkmmm-Et @a!@il-vt@!cesmagati ve

lt. Th t
bi nd anti body arCrerae aENARR AR APER SRR sho . ©
creafl@d by the Fupsle?e@BbPCENGLR-Ea® dsound to the solid support i.e,
so there is ﬂOthb&rrgzéétF1 QGfbﬁﬁgﬂsﬂﬁhﬁnc?t“é(FD&ﬂyzéé?BM@lQNAJé‘rezhﬁ’é’rﬁitI' ve

control confirns basi ¢ conditions of the experinent were
able to produc& “éa%ﬁql?WBﬁéﬁﬁNAcﬁ’ﬁf@%om tive control my be a

nol ecule, e.g. a glycan which is known to bind an anti body nol ecul e.

42 The gl ans i sed on t arr y, have different
structur e)sw §Pgm§B?t§S§5%°eE)W° Pt"eaf'%g?‘%gﬁ‘} T%ﬁ Tconpri se
Fucalis2Gal f 11-3G@ cNAc. The gl ycans used in the array may be |i near

and and/ or '
al'ycans, - GGRIFEE o 85 Ay eI AR P i A SF ST hlPhare
For exanpKHﬁ)EEW&ﬁmbﬁgém,MMdeﬁMaﬁéﬁaﬁwas$SCbre fucose 10l n sone
enbodi nents the glycans used in nethods of the present invention do
not contain a core fucose. By core fucose we nean a fucose residue

| ocat ed atSl¥anAEL t he |inker end of the glycan. The core fucose is
di st ppct f@;mauéwuawmce@loﬂme plr@eatt ifvkn@bn t:chﬁprtsen;ma?@t blah &R deREiInO br
the gl ycan, one_e ucose ucose residue

(0]
oo ot ep R s ey Rt dSeme SEbadTat e Fraeh G BrentPRuG ot
t he | i nkergheatk may ddraprfsech kestrias] atueast five, aﬂmteﬁbﬂ(haeeﬁventdtmaswr@t

fucose is a@leagﬁ% a{ lggétqé‘f tiggﬁte%q%p %?re’aat twglve hagpeaFt tﬁ‘gegn %Eél dues

of the termn er €n
enbodi nentfeurtela, aidﬁeet fiteen st lgast $ideert, eﬁiea@ttshveﬂt@neatdeastmrgeteaﬂ Plead, 4,

5, 657, fﬁine?eenoét 14t fw‘f‘e?t'tﬂﬁﬁéasc?ftwérﬂﬁor}é Qki@ést?\)?éhtypﬂvot Qﬁe% i three at

20W t hout bei ng bound eor I eve core

i nt er f er e 1635t WeBPaE gt '6?5" f"‘f%’“@?"?c%iheatsbt"teﬁly %%3 Iai ‘ﬁaﬁlﬁ‘{!ﬁ:}’tﬁ‘ ﬁe"&ﬁcﬁ'fdﬁas'f

bi ndi ng Oftwérh?e@hb(ﬁﬁlaaét%érﬁ;emﬁ@bi ét%aétmmyeeyt@es Qsdrnahbotiméhe

gl ycans us d 1in neth % e resent jinvention do not include:

ycans may con am up tot ity five, forty, forty five, fifty, fifty five, sixty, sixty five or more
than sixty five monosaccharide residues.
30

In some embodiments the glycan chains contain less than sixty residues. Alternatively
the glycan chains contain less than fifty; forty five; forty; thirty five; thirty; twenty five;

twenty, fifteen; ten or five residues.

35 Linear and branched glycans.




Fucal- 2Gal i 31- 3@ GNI Ac31- 2Manal- 3( Fucal- 2&2151- 3G GNAc31- 2Manal-

256) Man61- 4G cNAc[ 31- 4( Fucal - 6) G cNAcf 3; or,

Fucal-2Gal61- 3GLcNAc81- 2Manal- 3( Fucal- 2Gal31- 3G1IcN1Ac61- 2Manal-

6) Man61- 4GLcNAc61- 4( Fucal- 6) A cNAc6- Sp¥2. Spacer nol ecul es 30d ycans
may be indirectly imobilised on the solid support using a spacer

nol ecul e. A spacer nol ecule may be any suitable nol ecul e capabl e of

bi ndi ng bd¥iranhesefl ipdeathass of theeresent investippwey haverlingeedrabrenshid

mol ecul es dagmarean am no group. More preferably such nol ecules are
able to bind the glycan and solid support by form ng coval ent bonds
with the glycan nol ecule and a suitable solid support. 43 Such

nol ecul es (waYind\Wcan bk Fes%l]él iAe alksh é?i‘a:rh!s nﬁkea% ﬁdslencgé iﬁéﬁ@wo Ethgr
t hrough coval ent bondin a second e
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mol ecul e rfeyn Inavegipg@s o thaiine oR MoRdre@id0eia thedlyhehsin dreIPREE o three or
nol ecul es are i rs nol ecul e

hose. sho In Table 1. r_nor
may be usefa‘”?SE“&{ feggﬁe%%%e@mfieaﬂeﬂ%'a??%égg&s?'ﬂ'sssﬁ‘b‘ﬁgﬁ SR L spacer
nol ecule is attached to the glycan at the |inker end (sonetines
annot at ed Sp' end). In sonme enbodi nents a spacer nolecule is
not used t‘%‘a%‘t@ch the glycan to the solid support and the |inker end
wher 0t he @Yepoansedsinmetishofithdipresent ipvantion hiay satd Qnesnuppme ffree'lehds.

Synt heti ¢ yghr@aorMRYe Qﬁcéf@%@ ﬁ\ﬁﬁdﬁﬁ!@gd Bﬁ’a sgﬁnoél.ﬁof Bisto ge[%RI?%? ttachgd to

nol ecul e. @ ycans with”an 1 ncorporated spacer can

bound to & R¥{reatiaey e the fiRe ards a@ptae%ﬁ-ww eupbattaphahig|the golidgyeport or

Spacer m';@%bﬁldﬁp @s1t@'ﬁ@d&%ﬁ%d R the-solitSdid6HIANE e SRPof a glycan can be

- CH2CH2CH2CH2
uncg:yy candldate antibody molecules. in some embodiments the free end may contain

15 the glycan residue or residues which are bound by candidate antibodies.

in glycans comprising Fucat-2GalR1-3GlcNAc, the free end may be that closest to the
fucose residue,.

20 The terminal saccharide residue at the free end(s) is known as a free end terminal. A
terminal saccharide residue is only bound to one other residue in the glycan. Preferably
the free end terminal is a fucose residue. Most preferably the free end terminal is a
fucose residue attached to a galactose residue which is attached to an N-acetyl
glucosamine residue in the following order: fucose (terminal) - galactose - N-acetyl

25 glucosamine. The N-acetyl glucosamine residue is attached to the remainder of the
glycan. In some embodiments candidate antibodies bind to the free end terminal.

Linear glycans may have one or two free ends. Branched glycans may have one, two or
more than two free ends. Preferably branched glycans have two free ends. In some

30 embodiments the two or more free ends of a branched glycan are identical in structure,
i.e they contain the same saccharide residues arranged in the same order. Preferably the
free ends of a branched glycan are identical. Most preferably each of the identical free
ends has a fucose residue as the free end terminal. Most preferably each of the identical
free ends has a terminal fucose residue attached to a galactose residue and an N-acetyl

35 glucosamine residue in the following order: fucose (terminal) - galactose - N-acetyl
glucosamine.



Spl0 - NHCOCH2NH Spl1l - OCH2C6H4- p- NHCOCH2N1-1 Spl2 Asparagi ne Spl3
d yci ne Spl4 Threoni ne Spl5 Serine Spl6 - PNP( OC6HANH2) Sp1l7
- OCH2C6HAN H2 Spl18 - 0( CH2) 3NHOX CI—|2)5N3H§ Sp19 EN or NK Sp20 GENR 5p21

In other embodiments the one or more free ends of a branched glycan are not identical in
structure, i.e. each free end contains different saccharide residues or the same or
substanfially the same saccharide residues but arranged in a different order. Preferably

5 at least one of the free ends has a fucose residue as the terminal saccharide. Preferably
at least one of the free ends has a free end terminal fucose residue aitached to a
galactose residue and an N-acetyl glucosamine residue in the following order: fucose
(terminal) - galactose - N-acetyl glucosamine.

10 The branches in a branched glycan may be the same length (i.e. they may contain the
same number of glycan residues in the branch), or they may be different lengths.

Linker ends
The distal end from the free end is known as the linker end. When glycans are attached
15 to proteins the linker end is the end which is attached (e.g. covalently bonded) to the
protein. When one or more glycans are immobilised on a solid support, e.g in a glycan
array, then the linker end is the end which is attached (e.g. covalently bonded) to the solid
support. The linker end may be attached (e.g. covalently bonded) fo a spacer molecule
which is attached to the solid support. In glycans comprising Fucat-2Gall1-3GIcNAc,
20 the linker end is preferably the end which is distal fo the fucose residue.

Preferably both linear and branched glycans have a single linker end. In some
embodiments, branched glycans have two or more free ends and one linker end.
Preferably, branched glycans have two free ends and one linker end

25

The terminal saccharide at the linker end is the linker end terminal,

Solid support
In some embodiments the glycans used in the methods of the present invention may be
30 immobilised, i.e. held or attached, onto a solid support. The solid support can be any
suitable material to which glycans can be attached. Examples of preferred solid supports
include glass slides, multiwell plates or silicon thin-film cells, Solid supports may be
coated with an appropriate material (e.g @ matrix) to make them suitable for binding by
glycans and/or by spacer molecules. Conveniently the solid support comprises any
35 suitable matrix such as agarose, acrylamide, Sepharose™ or Sephadex™. The solid
support may be a solid substrate such as a microtitre plate or chip, or a column.



-N(CH3)-0- (CH2) 2- NEl 2 Sp22 NST MDPLys Mur-L-Al a-Di G nb- (CH2) 4NH2 EN
or NK = amno acids Gu (E) and Asn (N), where the glycan is |inked
to Asn NST = am no acids Asn (N), Ser (S) and Thr (T), where the
glycan is linked to Asn PNP= p-nitrophghol GENR = anmino acids Ay
(G, Qu (E), Asn (N, Arg (R, where the glycan is linked to Asn
Measur enent of bindi ng between anti body nol ecul es and gl vcans

Bi ndi ng bedliRseaiveinthersotii supppeaay bs fermed rycamsterialyvhinh osads been! ty any

sui t abl e n@yRAd and’er spiXMigbuleli Ndi ng may be neasured indirectly or
directly, using secondary 20anti bodies or detectable tags as

descri bed above. Methods for detecting binding between anti body
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bet ween arriuebﬂ),obr :mniubetwul es and glycans. The relative binding val ue
5is calculated by (a) determ ning the binding between a first

anti body nol ecule and a glycan; (b) determ ning the binding between a
second antlirbudilisatisinecintieechwtien the glysamisgittacted;to {he)sotsypapit mig a dpacaral ue
of (a) to Vi by
t he val ue '{S?E LE? #gcequog%igstg Le lggeu?%li |b\?t<g Y r}é&;—% F&%d[ﬁ??tglrtheasﬁglggeerl

t he VAl ue @@lefe%g !S@éﬁa@hemt@@e ghigan ﬁ@hvaml‘@éemf Ioar)ore Nef@wﬁ@mb@émntsrt@e
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producetgtg relative bind mg val ue. | on

cal cul at i nif)® SPREEF BPleriiG & aieRaddy tﬂfa‘lﬂéj@’ gng &\@tgls@amt%ﬁrﬁt ertdtféFFetsﬂ?éCET

rel ative biholdtungaivbhttsehapo tResdig edpst A aGesdardnaonthelfsphde mdidadieng
bet ween different antibody nol ecul es and gl ycans. The rel ative

bi ndi ng val ue can be used to conpare the 15 binding of the sane
ant i H6dy noinediiseticnef diglytar enfreglwhearts, linker énd ottﬂmga,rcantsmtablﬁdaidb g of

the sane géoY& dato mﬁt‘hmtedr %r%!é@%d}’ew uc{cgﬁrsdlr t@%{&Me%H lm& €

rel ative bindi e used to |n e can ant
mol ecul es &48if healysan pad thesglidiguppost rongly to gl ycans. 20l n some
enbodi nents net hods may include the step of conparing the relative

bi ndi ng of _t he bg\}%can and a test antibody nolecule to the binding of
the gl ycarf "&irePeY hs Soliyaupeeskis suitsdisxr Bimriilistho glvcatsody same exbpdimegis g
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relative bl nIecu L—% VEF]i lpHa ere e ebogmpen% tge S0 {dnguggort is coé{ed wiih a material capable

of forming covalent bonds with glycans and/or spacer molecules. In preferred
embodiments the glycans and/or spacer molecules are immobilised on the solid support
by covalent bonds between the glycan/spacer molecule and the solid support.

25
The material coating the solid support may be a matrix comprising a reactive group
capable of binding, e.g covalently bonding, a group on the glycan and/or spacer
molecule. Most preferably, covalent bonding occurs between amino groups on the glycan
and/or spacer molecules and amino groups on the coating of the solid support.

30
Suitable solid supports for immobilising glycans are well known in the art and include
NHS (N-hydroxysuccinimide)- activated glass slides. NHS-activated slides immobilise
ligands containing amino groups by covalent attachment of the amine group to the NHS-
activated group to form an amide linkage.

35

Glyecan array



25Briefly, here the relative binding is calculated by (a) determ ning
bi ndi ng between the anti body nol ecul e being tested and a gl ycan; (b)
determ ni ng bi ndi ng between the noncyt ot oxi ¢ PODXL- bi ndi ng anti body
nol ecul e and the same glycan and (c) d¥Viding the value of (a) by the
val ue of (b) to produce the relative binding value. 30In sone
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the rel at w@e@néwlarﬂg;waw@n tA&H e gstedted ﬁl%itl}eﬂh@&iteﬁlﬁﬂtﬁnduﬁ Betiviéh

bi ndi f th f ol

10 B RO o Bl R

2Gal181- 3d ‘& (Ag. a fhatesaentimarkagorbiotid) cgipleettovireranti boely aumdledued \Apmlagal, e
dth |

cont act | ng kRS AuEH Pty b G R o s MR sebtodn

conpripsi ngﬂfﬁb@fﬂlcogﬂaﬂ fp1a deteeinbie markey. det er mi ni ng bi ndi ng bet ween t he

non- cyt ot oxi ¢ PODXL- bi ndi ng 20nol ecul e and the gl ycan conpri sing

Fucal-2Galll11-3d cl VAc; and/ or
A preferred glycan array is the prinied glycan array provided by the Consortium for

Functional Glycomics (www.functionalglycomics.org). The printed array uses a library of
natural and/for synthetic glycans printed on to glass microscope slides. One or more

20 candidate antibodies are added to the array in conditions where binding between the
glycans and the candidate antibodies may occur. The slides are then washed fo remove
unbound antibodies. Binding between glycans and antibodies is detected indirectly as
follows: The bound antibodies are contacted with secondary antibodies tagged with
fluorescent reagents (e.g. Alexa Fluor dyes). Binding between the antibody molecules

25 and secondary antibodies is then detected using a scanner (e.g ProScanArray scanner)
to detect emission spectra of the fluorescent reagent.

The glycan array may include at least one positive and at least one negative control. In
some embodiments the glycan array may also include at least one background control.
30 The use of positive, negative and background controls in arrays is well known in the art.
A negative control is known to give a negative result. The negative control may be a
molecule which is known not to bind antibody molecules. Alternatively the negative
control may be created by the absence of a glycan bound to the solid support, i.e, so
there is nothing for a candidate antibody to bind. The positive control confirms that the
35 basic conditions of the experiment were able to produce a positive result. The positive

control may be a molecule, e.g. a glycan, which is known to bind an antibody molecule.



v) contacting a cytotoxic PODXL-binding nolecule with a glycan
conprising Fucal -2Gal f11-3G GNI Ac; vi) determ ning binding between
t he cytotoxi c PODXL-bi ndi ng nol ecul e 25and the gl ycan conpri si ng
Fucal-2Gal f 11- 3G GNAc. In sone enbodi néhts the met hod includes the
step of selecting an anti body nol ecul e having a rel ative binding
equal to or greater than that of a cytotoxic PODXL-bindi ng anti body
nol ecul e as a candi date cytotoxic anti body nol ecule. 30 In sone

embodi Ment-meldiRanBisbils8¢ b#ﬁx%%rrﬁtﬂ%re‘?ér%y Rhve Sl sPGciAR aﬁlte'fe?&ﬁ%

nmol ecul e having a rel ative bindin or nore times t at o

non- cyt ot ME PEPRLINS INERSFORRIPD 1&9%@@6%0 al hesgierPaRyed in the

cyt ot oxi c @nlirgdte medresdlafd/of Braseida gRebedi ments the anti body
nol ecul e sel ected as a candi date cytotoxic anti body nol ecul e may have

a 35relative binding of 40, 50, 50, 70, 80, 901 100, 150, 200, 250,
300, 350, Al@ehatiedMetho@Dior SaenifiOflycatbbthef @hn pfind oBEth aBH@.ard@8s 950
or 1000 or, s.that o on-, 46 t ot oxi ¢ PODXL- bi ndi ng
ant i body m?%?qtbé gﬁh Fgo%mg[%%g%&eq?ﬁsgd f%céc’pj%?iaﬁﬁw nol ecul e sel ect ed

as a candi date cytotoxic anti body nol ecule nay have a rel ative
bi ndi ng of 000, 2500, 3000, 3500, 4000, 4500, 5000, 5500,
6000, GSO&Qigg%%J§7SOO 8000, 8500, 9000, 9500 or 10000 or nore tines
t hat 18f t HB SABASEPedmenischerairsans ussst indieipdant iheoasenighentioredo noi some

ermbodi mentgniaftes emgwgéﬁm&e ﬁ’,@@@w@h@% agucaeé FeRRty 1&9% RCHbSeZRhe LE

repl aced in the nethod by ‘any antib known binding intensity
to a gl ycdh¥ %rcﬁ?ﬂrofg‘ier%’cﬁﬂuc&e GZ’@%T”F‘FP— 'SQSEMEOmﬁféCWﬁ%ﬁ'% Ipgatestaithey
i's kgf)vvn :ctérmuﬁal fras ehe6the @|Qoam|r QNIS@ﬂ@ bfifxbaﬁﬁéﬁt&?% corslfBods arﬂ;doé@gydl tS
capabl e of acting.a contro S i e andi dat e
anti body rBf et P%% f%&?%@I Wﬁ@ ! ﬁﬁ&?@&m ?ﬁ'gegﬂ W@Fhﬂ&“s

i ncl dles taleceteapsidie. sjabme emgodameaiauhebmﬂ@'fmaeulf@:obams&@ea:ca&ldat| ve
bi ndi ng of i e as
= Cand darsny iR el Rk eSSl ety 3 s M Sh R o

ant i body rﬁ@ﬁ@@mt@dmn&ft@dor&s'u@seMmaﬂ%ct\wtfwywtcmmcnre vbard #doéy7, 8, 8,

ol ecul e MRYohayfied of Bl ahicenbbndbBhesl 40, SO, S0, 70, 80, 80, 100,
150, 200, 250, 300 , 450 00, 550, 600, 650, 700, 750, 800,

850, 900, 950 or 1000 or nore tines that of the control antibody
nol egul e. vwm@owngsnmmdlmmosy W& BelRNE trﬁ@ém@i@@u kén Relrerd with Rsdify of

candi dat e t ot oxi ¢_ant.i, bod ave a relatjve binding of
1500, 20001 HER o BsRpd SaRgrt a&%bg’”g'ﬁ%ﬁymgéﬂﬁa“ iedfRntisBmoBE D
7000, 207500, 8000, 8500, 9000, 9500 or 10000 or nore tinmes that of

the contr %nptﬁﬁéily f?\g?’é JIEB sefsléh?n mAf.*RB&’é wtﬁe grleggnt If‘r%ercljtlon not @ﬁiug di ments a

calcul atio Ve b|n Is h
25enbodi nent & éﬁﬁﬁﬂﬁb@@?lﬁh‘ﬁﬁéﬂﬁFékZMﬁh@hS&Ehm-ZCE@BUBS%b:&ﬁC%EMam‘IFongl y

are sgl ected agmanp1-4GIcNACR1-4(Fucal-6)GIcNAC; or,
= Fucat-2GalB1-3GIcNAcB1-2Mana1-3(Fuca1-2GalB1-3GIcNAcR1-2Mana -
6)ManB1-4GlcNAGB1-4(Fucal-6)GIcNACE-Sp22.

Spacer molecules

30 Glycans may be indirectly immobilised on the solid support using a spacer molecule. A
spacer molecule may be any suitable molecule capable of binding both the glycan and
the solid support. Preferably such molecules have an amino group. More preferably
such molecules are able to bind the glycan and solid support by forming covalent bonds
with the glycan molecule and a suitable solid support.

35



candi date cytptoxic anti body nol ecul es. Preferably candi date anti body
nol ecul es are sel ected based on the binding between the anti body

nol ecul e and a glycan or an array of glycans conprising
Fuccr1-2Gal al -3@ GNAc. This is known &8 t he absol ute bindi ng val ue.
30 In sone enbodi ments candi date anti body nol ecul es are selected from
a sanpl e containing such anti body nol ecul es based on their absol ute
bi ndi ng vat'gs molaguiss sy haeria Bighendl sapARIS of w@dlwthslgyc@r@mmihﬁ@ugwéaleman
one diff er}ﬁﬂ&m%ﬁﬁd QQ@BﬁnH‘éh@E&Ha%Ie of‘ﬁa?zd!n@ tk s%ﬁ@@b&po%% g?‘ﬂﬁé‘ﬁb‘i‘u' G@dign
cytotoxic anti nmol ecule. 'In her énbodi nent's the 1@6 0 5%
1% 2% 3%Cndigg- Bé@f ra_@o/yﬂefe%efmcske %%%? OBB P} 'Ba’wmm @em%s in a
sanpl e are sel ected as candldate CytOtOXIC anti body nol ecul es.

5Bi ndi.n i.n the art, the stren
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associ at i or n inding affinit
bet ween a(r%gah%t Eﬁlg{tg%ﬁn% ?I:F et %n%galt‘?a ?&tﬁ%nép ﬁmﬁhﬁ\ %?P% See, y
for ex arrpl@bommwmaabrsmojécm rsamobulsehdwgy@bh thehglydsa t¢ thesslidcsupord and
const ant t | i t anti bod A
and %l tLg@@%ﬁ%ﬁ@%@#ﬁﬁ%@g@é@: C[']rglb@q? g% s%gﬁggﬁ Brt,t heI corr%l <(ax)

e strength of the binding between A and B will be a bal ance

be'[ ween ARshiatid Backys haynd rﬁ&nu@a@ttﬁ%)méﬁﬁat@a F&e@nﬁ%ﬁlbb@‘m&aﬁwﬁh

bound to epitope). This'relationship can ten as an edquati on
k1l (rate I £ ERaSH) malecule Sa%th“ Re b?‘l"%&‘t"@ a@P"%%‘%’BB” BY ther¥pagsrB
--->AB At regeduld. bri um k2[ AB] =k1[ A][B]. 20Thi s can be rearranged to:
k2 / k1 = [A[B] / [AB] = Kd The snaller the KD val ue, the stronger
t he t%.ndl nI%bPe{ ween A and B. The association constant KA, (sometines

cal led the Y pr-ty—eonstant)y—s thc Haverted "soc: at+on—constant
(reci progat 6T KB —Fhesatini-ty—eons cer mol e—of—the
affinity S the—gh n: ; A
+ ha-hi e}

t he strong:}éég the—bhh T

Sp10 —NHCOCHzNH

Sp1'1 -OCH2C5H4"D NHCOCHzNH

Spi2 Asparagine

Sp13 Glycine

Spl4 Threonine

Sp1s Serine

Sp16 ~-PNP(OCgHiNH>)

Sp17 -OCH,CgH4NH;

Sp18 -O(CH2)sNHCO(CH,)shNH,

Sp18 EN or NK

Sp20 GENR

Sp21 -N(CHa)“O-(CHz)z-NHz

Sp22 NST

MDPLys Mur-L-Ala-D-iGlnb-(CH,)aNH,

EN or NK = amino acids Glu (E) and Asn (N), where the glycan is linked to Asn
NST = amino acids Asn (N}, Ser (S) and Thr (T), where the glycan is linked to Asn
PNP= p-nitropheno!

GENR = amino acids Gly (G), Glu (E), Asn (N), Arg (R), where the glycan is linked to Asn

Measurement of binding between antibody molecules and alycans

Binding between antibody molecules and glycans may be measured by any suitable
method. For example, binding may be measured indirectly or directly, using secondary

20 antibodies or detectable tags as described above. Methods for detecting binding between
antibody molecules and glycans are described in Essentials of Glycobiology.



Kits of the present invention may include at |east one glycan
conprising Fucal-2Gall1l- 303G GNIAc. The kit may include a solid
support to which the glycan(s) are attached, as described above. Kits
of the present invention nay al so incl#de one or nore nol ecul es
capabl e of acting as a control nolecule. Preferably the nol ecule
provi des a positive control, i.e the nolecule is known to bind to a
gl ycan conprising Fucal-2Gl f31-3d cNAc and so will provide a

35posi ti quéiﬁﬁ,glbgnd,]ﬁn exanpl e of a suitable positive control is the
mAb 84 anti e control nol ecul e can be any nol ecul e which is

known to Hrlﬁamaemwwﬁn@omﬁﬁhp@ﬁ Pigherpresent invaigiop @ayg e taapetenijinayon of
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Wi th a relditidadhyiithedaingofdh) toessiuth the rdi@fle Bhg 206 AlBfhab@hothe 18ue BY
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bi nd 18| ycdhsmapbzcajeuiaiedioprodiza the nelanve:mn@n@xai@e control 10as

candi dates for having cytotoxic activity against an undifferentiated
pluripotent stemcell and/or a cell which expresses PODXL. An exanpl e

of a non- AR IBRDES Be Msadsf calpyiating the relptive Bingding 8aug 5 kepbrppsiaats ten Hied
in WO 2007ré&%7t§r7dm915a1d€ de U@Jéeé‘la@a cbﬁuﬁérﬁé@ﬁ oathé%iﬁdh@rbe@%ﬂtd;ﬁew

detects bin en th nt i nol ec

Pr ef er abl f"gh‘é‘g’frﬁ‘ﬁ? aé?&@ﬁ‘lcg“%c&‘el ra]STéYela[?é ea‘ﬁ???f?cﬁ?y‘pare the
mol ed&il e. gy ofuheasanmganibadymeiectilé maduﬂfareru@@f:aﬂs eomRosphiedns biadidy of
medi canment | I | lor | dent f| ed
by ot hods 7o 3 E3G ottt ke E B a5 Bl e AR oG el

phar maceutdapdelugeditpdfditate ornplidate ardibedy molecdel whuo‘nbmd) partieulartyeyrongly tat he
met hods d hbed herein, such nethods may further conprise:

(a) m xi ng e anti body or antibodi es obtained, identified, selected
or produced 25with a pharnaceutically acceptable carrier, adjuvant or

di l uent. Shesmé @hqbsalefeﬁrsamtuodseﬁééﬂ ihGuddth Slepief @&mﬁabgﬁmraﬂ&é iR ofd

phar maceut l1 !I osj tion OJ mﬁ ﬁ:ament Syitaple for therapeutic

use. the glycan d a test antibody molecule to the binding of the glycan and a non-cytotoxic
PODXL-binding antibody molecule, e.g. mAbBS, and selecting as a candidate an antibody

molecule with a relative binding value above a pre-determined value.

25 Briefly, here the relative binding is calculated by (a) determining binding between the
antibody molecule being tested and a glycan; (b) determining binding between the non-
cytotoxic PODXL-binding antibody molecule and the same glycan and (c) dividing the
value of (a) by the value of (b) to produce the relative binding value.

30 [n some embodiments methods may include the step of comparing the relative hinding of
the glycan and a test anfibody molecule to the binding of the glycan and a cytotoxic
PODXL-binding antibody molecule, e.g. mAb84, and selecting as a candidate an antibody
molecule with a relative binding value above a pre-determined value.

35 Briefly, here the relative binding is calculated by (a) determining binding between the
antibody molecule being tested and a glycan; (b) determining binding between the



Synbol and text nonenclature for representation of glycan structure
30d ycan structures are described and represented using standard

| UPAC (I nternational Union of Pure and Applied Chem stry)

nonencl ature and synbols, see for exampfe Essentials of

G ycobi ol ogy31 or Principles of Chem cal Nonmenclature: a Guide to

| UPAC Recommendations'''. See al so ww. iupac.org 49 Hexoses: Circles
N- Acet yl heRv¢aens REBXL-Siding @stirqsly owigeHiecnd tigysrareglyatinvaind éa dividingsheil | y

Gal act ose ﬁiﬁ&%ﬂ@%&&eﬂ&@oﬂ(@)}t&%%dﬂé& f:n_ebéxaﬁ,% bRyl BfieSA ucose

stereochem stry = blue with black outline Mannose stereochem stry =

green with black outline Fucose = red with black outline Xylose= five

!ooic nt ed _stiarsom@regrw@im&ntshthblts&%@f@&F}nhiitﬁrlﬂg bﬂat@Mtb%etv@i%;ﬁitHe%n-Mo&i&ﬁ:ge .
infornatio . represen n text nex o.a line connectin e
synboPs.  EXAnat-o00ie MFSREmRRH 5 anH GHRaGeR: e iR *%WO%!%P?%&e 1A
and Fi gur ebidding 4fibbiRAGoeené andive @@b@rt,wwmdlaemwbh&d. EMhig \ﬁm@l daR@fena

i near or 2D versi.o Exanpl es, of tex onencl at ur e shown in
Fioure | EaniiEeareraEs Baprnfsrht sl aggsy Bolhie b glatitpighes
bei ng t oxi@ntte coripbed to podlits the relative bindingeatuh. Ant i bodi es sel ect ed by
20t he nethod of the present invention nmay be cytotoxic to any cell

whi ch is expressing PODXL and/or an undifferentiated pluripotent stem
cel | .10By ' lpypraferssd einkadimandeiielative biodiheis calsulatesinising cantor thotpyaf therfollowing
fragment oftg@n antibody, which has cytotoxic activity against an

undi fferentiated j nduced pluripotent stemcell. 25 o
i) contacting the antibody molecule with a glycan comprising Fucal-

2Gaiflt1-3GIcNAC;
ii} determining binding between the antibody molecule and the giycan
15 comprising Fuca1-2Gal 1-3GIcNAc;
followed by:
iii) contacting a non-cytotoxic PODXL-binding molecule with a glycan
comprising Fuca1-2GalR1-3GIcNACc;
iv) determining binding between the non-cytotoxic PODXL-binding
20 molecule and the glycan comprising Fuca1-2GalR1-3GIcNAc:
andfor
V) contacting a cytotoxic PODXL-binding molecule with a glycan
comprising Fucai-2Gall1-3GlcNAc;
vi} determining binding between the cytotoxic PODXL-binding molecule
25 and the glycan comprising Fuca1-2Gal31-3GIcNAe.

In some embodiments the method includes the step of selecting an antibody molecule
having a relative binding equal to or greater than that of a cytotoxic PODXL-binding
antibody molecule as a candidate cytotoxic antibady molecule.

30
In some embodiments the method includes the step of seiecting an antibody molecule
having a relative binding of 30 or more times that of the non-cytotoxic PODXL-binding
antibody molecule as a candidate cytotoxic antibody molecule. In some embodiments the
antibody molecule selected as a candidate cytotoxic antibody molecule may have a

35 relative binding of 40, 50, 50, 70, 80, 90, 100, 150, 200, 250, 300, 350, 400, 450, 500,
550, 800, 850, 700, 750, 800, 850, 900, 950 or 1000 or more times that of the non-



By 'non-cytotoxic anti body nol ecul e we nean an anti body, or fragnent
of an anti body, which does not have cytotoxic activity against an

undi fferentiated i nduced pluripotent stemcell. 30Brief Description
of the Figures Enbodi nents and experi fts illustrati ng the

principles of the i nventi on wi Il now be discussed with reference to
t he accorrpa resentation of

phich: Figure 1A 352D re
a typical %’ Cgpébgﬁ GEPRRYY et B AS ¥ BBPO g“?r?é‘ tdcan has
been annotmbleculd aelsdi@i/\ast daaaddida@crytc&cmb andodyvaoiouie agRawdiRlativé0
Fi gure 1B. PA t ' t e r e wn in
Figure 1A b"'lgf% &1(%@%,@6 PL%@@ %ﬁg@sr%bﬁbboésgﬂo?%ﬁ, ?{9& %@Oyﬁf?a@ez !
gl ycan ann&i0at MOt BJEC@h%(WOt 8500 arriked0 emdoraltiohe$ thakofdmsnod-tygatode PBDXL-

101 UPAC 2 near text code for the glycan shown in
Fi gur§ ZAQ%&ﬁjarﬁBg%@@ lée of data fromversion 4.1 of the CFG

glycan array tested with mAb84 anti bodi es. The table has been sorted

by aver agenRhpdieholitheRRaME ﬁ&?oﬂété’ﬁ@pég ép% r@'éﬁﬁbﬂ&?%‘}ec!:

strongly at the top. Average= dverage bet weéen antlboy and
gl ycan. Thfép'a‘m'a&ée ethed bsf wawwwﬁt%@wﬁ ingdntprsidna alvedd i n

rel ative fdouprienge06® mzsﬁa(alaﬁwovahél&hdm@h%\éﬁy :§ﬂ<ﬁ6\ﬂﬁﬁﬁh§§yéé§t i on of
t he an. SEM= tandard gﬁuror of the nean % CV = x (St Dev/ Mean) .

The ( cEPYIPLS Yem?aS&fedv cB.AD SAbory ispapable G 20ting aﬁ %0%’} paanshwhigh
t he resul tﬂae bindiny oheandiiate anTb@dynwﬂb@mesaﬁ treagtag by B@campa}v’éd Itk ﬂiehe

array is % LN

B gure samafof iABe. (8GR 3ES ety aTaAEGR BFRLR S haSaEngind o

(I abel | ed 3GrerEiqe §Beathat @be torfio! Intibdthenelecds aes pmaiatiate)cyﬁdne;c[giar;tlbady

nunbers i nohibgys em%Amg Eﬁﬁnoﬁﬁﬂé%ﬂﬁe Qﬁb‘&ﬁfﬂg%ﬁ&[@ s&leé‘t%@gs S‘P?n 6t§x:c

shown on the Y axis I'S” neasu nre ores ence

uni t§5( Rﬁgilb)ody molecule may have a relative binding of 40, 50, 50, 70, 80, 90, 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 500, 950 or 1000 or
more times that of the control antibody molecule. In some embodiments the antibody
molecule selected as a candidate cytotoxic antibody molecule may have a relative
binding of 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000,

20 7500, 8000, 8500, 9000, 9500 or 10000 or more times that of the control antibody

molecule.

Absolute binding

In some embodiments a calculafion of the relative binding is not needed. In such

25 embodiments antibody molecules which bind the glycan most strongly are selected as
candidate cytotoxic antibody molecules. Preferably candidate antibody molecules are
selected based on the binding between the antibody molecule and a glycan or an array of
glycans comprising Fuca1-2GalR1-3GIcNAc. This is known as the absolute binding

value.

30
In some embodiments candidate antibody molecules are selected from a sample
containing such antibody molecules based on their absolute binding value. In preferred
embodiments the sample contains more than one different antibody molecule.

35 In preferred embodiments methods of the present invention comprise selecting an

antibody molecule having an absolute binding value in the top 10% of antibody molecules



Figure 4A. Table of data fromversion 4.1 of the CFG glycan array
tested wth mAb85 anti bodi es. The table has been sorted by average
bi ndi ng to show the gl ycans which bind mAb85 30npst strongly at the
top. Average= average binding between %htibody and gl ycan. The
average is of four replicates. Binding is nmeasured in relative

fl uorescence uni (RFU val ue) . StDev= standard deviation of the

mean. SEMENGSTABEH rangiasieyofxicaatibedygpaigeule. 1pather enpadinenib lig)ioP The
CV (coef fi@i®no.suf 1%ap%pdds04mh, 5%, BUTROTULE% G 30N ditibbd nBRc@és hize

results fromthe nmean. The nupber of each glycan in V4.1 of the array
is al so 35% are sgl%ctﬁfjaﬁf’%ndjf%?e ?ﬁi‘ﬁ%" ﬁﬁﬂ&%gﬁgﬁﬁeﬁ'he results in
Figure 4. The nunber of each glycan is shown along the X axis

(1 abekl ed éi&ﬁigm% as 'Chart No'). These correspond to the glycan
nunbers i The bi ndi ng between each gl ycan and mAb85 is

shown on tAsisvompionly kBhwilinrtbe &it shaergeengihddf aftinityevitit whieh &1 ardibedicence
units (' RF b : I i i nel fi. 9 to
mAb84 Ecol *J%%"L{‘%B‘E?%’ %’f%*&é?fég%“‘%‘i‘%m‘%%‘%ﬁﬁ%ﬁ) %r?ﬁ?g‘é@ %c%‘%h%n%gl% bel | ed
aver age bi IR INgdBEROGAipricRestprl| Kt Methods feadeigraining e bindngafiiitins t o
MADB4  comsRshrt £ dribadydad AebitdpBe wef RAII N ksl | &l febaidyE

bi nding). The 9 glycans used in this table are those which bound nost

strodfly tTShpEReiGlveRiglogihi e shown in Figure 4 and all contain
Fucal - 2Gal R1- 3d cNAc resi dues. This table shows that the

37t mas. R RO SN P Brotat e etato gl GRS PR
the same gindomitspe (Bhartefmor of hbweasek Bito sepabita thengmpiixUs. IMhe drengtsetl t o
525 o no her 0 BEIROA %ie i 8 BBiance pemeen AP EROAK G RERGRERT)
Fi gurlé 7. o et Batantibosy qotbrimd & epiighelh PODXL GenBank accessi on nunber
000592. 2 i@ 8rFiH o PEWritien NPan %buaﬁgﬁz

k1 (rate of dissociation) AB ---> A+B

k2 (rate of association) A+B --->AB

At equilibrium, k2[AB]=k1[A][B].

20 This can be rearranged to: k2 / k1 = [A][B] / JAB] = Kd
The smaller the Kp value, the stronger the binding between A and B.

The association constant Ka, (sometimes called the affinity constant) is the inverted
dissaciation constant (reciprocal of Kp). The affinity constant is a measure of the affinity

25 of the antibody for the epitope. The larger the K, value, the stronger the binding between
A and B.

Kits
Kits of the present invention may include at least one glycan comprising Fucai-2GalR1-
30 3GleNAc. The kit may include a solid support to which the glycan(s) are attached, as
described above,
Kits of the present invention may alse include one or more molecules capable of acting as
a control molecule. Preferably the molecule provides a positive control, i.e the molecule
is known 1o bind to a glycan comprising Fuca1-2GalR1-3GIcNAc and so will provide a
35 positive result. An example of a suitable positive control is the mAb 84 antibody. The
control molecule can be any molecule which is known to bind a glycan comprising Fucat-



Figure 8. Amino acid sequence of human PODXL GenBank accession numnber
AAI 43319.1 G :219520307 (SEQ ID NO 3). 30Figure 9. Amino acid
sequence of two PODXL variants (SEQ ID NOs: 8 & 9). Figure 10. (A
chemcal structure of Fucose 35(B) che#fi cal structure of Gal actose
(C chemical structure of N-acetylglucosamine 52 Figure 11.Am no

aci d sequence (and encodi ng pol ynucl eotide sequence) of the VL chain
of mhb 84 4GS -PEIcNs witha knayyn binging intensid Bydwewn kinding intensite we mespond

to the frap@uwes kindifgb&WeerTie caMidl SroRliIdSind Ry daR Bls BN REDAsHEdL O the
conplenmentarity 5determ ning regions (CDRs). Figure 12. Amino acid

sequence (and encodi ng pol ynucl eoti de sequence) of the Vry chain of
mAb 84 ( SEGsInk2yN®o ifcliédeidne oThibr@ﬁ&)rﬂ@t(ﬁﬁi@Sorm@tmuiadﬂéé IThese may bespond

Ors 810" TGRS ATk R i o B o Pl S BB ForperEagucal- |
F| gure 14 Mt-mlsﬁﬁchm & d=atfiva balding G R H2e5GNAItdrhativklg tiafkindsy tindwiting

human enbr C enal [ ' .
i ndi cat es Ge %@g& ﬁ@%&ﬁh%@c%%? ﬁgﬁg O}‘?ldggrnﬁ a@%ﬂ“@ g@ﬂ; 4" %g:‘f‘:}hng of
trisacc harth'%iéoﬂ“@d@t@éc R UmMbieswdé and the chiEbiatasnithodywioleyule, aitibddy of t he

peak to thgb&iids caﬁ'b@%i@cééuﬁcﬁ%&d%%@ ofee.itr% ﬁaﬁ'a%hlcguox&fmﬁﬁc

I n response to 1 on O I ncre concentrati ons

of t AR tri2efEBHdFtPYEr heidnaayicieds activiyzagainghen uwawrs*ﬁmp&npgtenwem cell
reduced anghdtdnareRirich skpekask Pypxacr easi ng concentrations of Fucal-

An example of a non-cytotoxic control moiecule is the mAb85 antibody described in WO
2007/102787.

15
Kits may also include a further agent that detects binding between the glycan and an
antibody molecule. Preferably the further agent is a labelled secondary antibody
molecule.

20 Formulating pharmaceutically useful compositions and medicaments
Cytotoxic aniibody molecules, isolated and/or identified by methods of the present

invention may be formulated into pharmaceutically useful compositions. In addition fo the
steps of the methods described herein, such methods may further comprise:
(&) mixing the antibody or antibodies obtained, identified, selected or produced
25 with a pharmaceutically acceptable carrier, adjuvant or diluent.

Step (a) preferably results in formulation/preparation of a pharmaceutical comiposition or
medicament suitabie for therapeutic use.

Symbol and text nomenclature for representation of glycan structure
30 Glycan structures are described and represented using standard [UPAC (International

Union of Pure and Applied Chemistry) nomenclature and symbols, see for example
Essentials of Glycobiology** or Principles of Chemical Nomenclature: a Guide to IUPAC
Recommendations®., See also www.iupac.org

35 The IUPAC symbol nomenclature as applied 1o glycans by the Consortium for Functional
Glycomics is described below,



2Gal131- 3GlcNAc. Exanpl es 25Materials and Methods Protocol for dycan
Bi ndi ng Assay Materials needed: dycan printed slides (Core D),
printed on the side of the slide with the white etched barcode and

bl ack marks- DO NOT TOUCH THI S AREA. 3t Cover slips (Fisher
scientific, 12-545F) Hum dified Slide processing chanbers (Fisher
scientific, NC9091416), or homemade systemusing Petri Dish, with wet
paper towels i WM¥PESHOIFM of the chanber 100 M Coplin jars for
washi ng sl i des N3Rcelyihdxobishinédrisghaesscientific, BP152-1) NBC! (Fisher
scientific, 32 'BQ 53 _Cad 2 .S.gF%fher s& entific, 079-500) MyCl12
(Fi sher sci ent i fSFESaMEp51 294350 divigrd 449"GMY phosphat e Monobasi ¢ (Fi sher
scientific, P2&miadjosedtd?ébcherigtyy yedioh witbbleepbatinedi n (ZYMED 43- 4316)

B OBl her SoCaRPer KeRRHdRGY L SREREERb UG 20 B obei anaes
655205) Sodi gMaﬁzbsteSthbb@heﬂstNGi green Witchla@22MinB00) 10 ProScanArr ay
Scanner ( Per ki &u%ége-'-r |)ed with black outline

Xylose= five pointed star, orange with black outline.

10 When desired, linkage information can be represented in text next to a line connecting the
symbols.

Examples of IUPAC symbol nomenclature are shown in Figure 1A and Figure 1B.

15 [UPAC text nomenclature can be written in either a linear or 2D version. Examples of text
nomenclature are shown in Figure 1B and Figure 2B.

Definitions

By ‘cytotoxic’ we mean being toxic o cells, resulting in cell death. Antibodies selected by
20 the method of the present invention may be cytotoxic to any cell which is expressing

PODXL and/or an undifferentiated pluripotent stem cell.

By ‘cytotoxic antibody molecule' we mean an antibody, or fragment of an antibody, which
has cytotoxic activity against an undifferentiated induced pluripotent stem cell.

25
By ‘non-cytotoxic antibody molecule’ we mean an antibody, or fragment of an antibody,
which does not have cyiotoxic activity against an undifferentiated induced pluripotent
stem cell.

30 Brief Description of the Figures
Embodiments and experiments illustrating the principles of the invention will now be
discussed with reference to the accompanying figures in which:

Figure 1A,
35 2D representation of a typical branched glycan using the IUPAC symbol code. The
glycan has been annotated to show the linker end and the two free ends.



Buf fers. TSME 20mM Tris-HCL, pH 7.4 150mM NaCl, 2mM Cad 2, 2nM MyCl2
| SM Wash Buffer (TSWV)= TSM Buffer + 0.05% Tween-20 15 | SM Bi ndi ng
Buffer (TSMBB)= TSM buffer + 0.05% Tween 20 + 1% BSA Protocol : 1.
Make wor ki ng stocks of washing buffers5¢ TSM TSM Wash Buffer, and
H20) or collect reagents and bring to roomtenperature if they have
been in the refrigerator. 201.1. Buffer (A TSM 20nM Tris-HC, pH
7.4 150nmM NaCl, 2mM Cad 2, 2nmM MyCl2 1.2. Buffer (B) TSM Wash Buffer
(TSMN - TaM,RBudg er + 0.05% Tween- 20 1.3. Buffer (C TSM

Bi nding Buffer (TSMBB) - TSM buffer +0.05% Tween 20 + 1% BSA 251. 4.
dH20 2. PribiFACe2D ot gi1d lippardeigpde Toythaiolvgen alpvario Flsoy1A.n TSVBB or
appropriate Binding Buffer based on properties of Antibody to a final
concentration of 5-50pg/ mor an appropriate concentration required
for tRe an@fY&4A 30 mAb84 antibodi es were added at a concentration
of 50 pg/ nMUPACTERSMERNEIR b HidMEIRaPGFRMA dho@tedds SN thalihieh efd aRP
pg/ M. 3.Renove slide(s) fromdessicator and | abel slide wth sanple
nane near B%ﬁ%de, outside of the black marks. 54 4. Hydrate the
slide by placing in a glass Coplin staining jar containing 100 m of
TSMWV f or 5Fiﬁin%2B 5. Renpbve excess liquid fromslide by setting the
slide uprig to'drain the liquid off. 5 6. Carefully apply 70 pl of
sanpl1@ cl Jd$PACEN test dogk mnd ipar it chaleifor the yivesershohe ibfigiok 2dar ks. 7.
Slowy place cover slip on slide, trying to avoid the formation of

bubbles in the
Figure 3A.

Table of data from version 4.1 of the CFG glycan array tested with mAb84 antibodies.
The table has been sorted by average binding to show the glycans which bind mAb84

15 most strongly at the fop. Average= average binding between antibody and glycan. The
average is of four replicates. Binding is measured in relative fluorescence units (RFU
value). StDev= standard deviation of the mean. SEM= standard error of the mean % CV
=100 x (StDev/Mean). The CV (coefficient of variation) is a measure of the variation of
the results from the mean. The number of each glycan in V4.1 of the array is also shown.

20
Figure 3B.
Graph summarising the resulfs in Figure 3A. The number of each glycan is shown along
the X axis {labelled in Fig 3B as ‘Chart No"). These correspond 1o the glycan numbers in
Figure 3A. The binding between each glycan and mAb84 is shown on the Y axis. Binding
25 is measured in relative flucrescence units ('RFU").

Figure 4A.
Table of data from version 4.1 of the CFG glycan array tested with mAb85 antibodies.
The table has been sorted by average binding to show the glycans which bind mAb85
30 most strongly at the top. Average= average binding between antibody and glycan. The
average is of four replicates. Binding is measured in relative fluorescence unity (RFU
value). StDev= standard deviation of the mean. SEM= standard error of the mean. %
CV = 100 x (StDev/Mean). The CV (coefficient of variation) is a measure of the variation
of the results from the mean. The number of each glycan in V4.1 of the array is also
35 shown.



10sanpl e under the cover slip. Renobve any bubbles by gently tapping
the cover slip with a pipette tip if necessary, or slowy lifting one
side of the cover slip. Make sure the cover slip is between the bl ack
marks. 8. Incubate slide in a hunmidif$ed tray in the dark (to
preserve fluorescent reagents) 15for 1hr at RT. 9. After 1 hr

I ncubation, remove cover slip by gently allowing it to slip off into
the gl ass TiB¥®HELi ohazard trash. 2010. Wash the slide by gently

di ppi ng 4 &iapB sSuthblsidPPe suftd in@ﬁﬁme af The RurhisdrloPuhdhgynRY#h fseohswh @Ion?_
Coplin Jar%' 11. Renove excess water fromslide

: 10, 1. TSMV 10. 2. TSM 251 [
by ti ppi ng"t Ae*Si(aRglleg i FigiE as1ohathlok JhesetoraFRANARP thsalveas DERRIF &y
(or other Higlreuh. wecsHndey Yetaséd & \glyeontmd MABSE & sRowObn R INAXRE Binding
5-1abel ed stre tac\{i di 0 \&fd nal concentgg];i, n 0.5 pg/m). 3013. Cover
slip 3s abdVEaEed Mrelafive JUQISSARNcE UQLS HidVE (8). 14. After 1 hr

I ncubation, renove cover slip by gently allowing it to slip off into
t he gl ass ﬁiéﬁlﬁgty bi ohazard trash. 3515.\Wash the slide by gently
di pping 4 trnes’'into 100 mM of each of the followi ng buffers in
Copl i n JarEable 8BWig.the bitEMWwiSBglgeans 8MnABSB(colir@lalBled Siragesiindie i n
: ![ Ir g:mc gpt rﬁn{\t{)érrhg‘%gé\lﬁs (coldmin EHEARS e Plge bHIMY 5P hndRE P atie BFTAG R the
10 glycans g: mAb84 compared to (divided by) mAb85 {column labelled relative binding).
The 8 glycans used in this table are those which bound most strongly to mAbg4 in the

table shown in Figure 4 and all contain Fuca1-2GalR1-3GIcNAC residues.

This table shows that the binding of cytotoxic mAb84 anfibodies to these glycans is at
15 least 37 times more than the binding of non-cytctoxic mAb8S antibodies to the same
glycans. Therefore the relative binding value may be used to select candidate antibodies.

Figure 6.
Amino acid sequence of 528 amino acid Podocalyxin-like protein 1 precursor (SEQ ID
20 NO: 1).

Figure 7.
Amino acid sequence of human PODXL GenBank accession number 000592.2
Gl:229462740 (SEQ ID NO: 2).

25
Figure 8.
Amino acid sequence of human PODXL GenBank accession number AAI43318.1
G1:219520307 (SEQ 1D NO: 3).

30 Figure 9.
Amino acid sequence of two PODXL variants (SEQ ID NOs: 8 & 9).

Figure 10.
{A) chemical structure of Fucose
35 (B) chemical structure of Galactose

(C) chemical structure of N-acetylglucosamine



17. Scan. 10See al so: www. functional cilycom cs,orq Gvcan array nmAb84
and mAb85 anti bodi es were sent to the Consortiumfor Functional
G ycomcs for testing in accordance with the protocol described
above. Version 4.1 of a printed gl ycan®d5array was used. Version 4.1
contains 465 glycans printed onto glass slides in replicates of six.
The full list of 465 glycans is shown in Figures 3 and 4. The list is
al so available fromthe CFG website at ww. functional gl ycom cs. orq.
Elurt[mertdem g}oesgof taAendEdidsRm e?ﬁeﬁﬁ@erﬁoﬂﬂﬂp@l&@uoﬁ’éoﬁ?& g@ﬁa@tttdﬁ@@ﬁmem

i Xt eta ant ies were contacted w
gl ycans. T‘fﬂ%‘ Q@%@%&% '1% Qat‘iHBBBHH‘dEWF?CB@HTeéEO“dBBUWd
ant i bodi esfram\fe;r!d&:bmt% arsihe geidd endafline® tord3Bon b ehechbnsaondaty
ant i badi esdegrmcller§ crld @ﬁﬁ%e. The secondary anti bodi es were then
det ect’ed using %%F%SP%& ‘e scanner. Binding is presented in
relative fluorescence units (RFU). A higher RFU value indicates that

gl ycans WeFE uRound Wotil), 1 e %g@&r(ah &?c%ﬁtné%ﬁ[y%?ctle%tée Eeet{% gfﬁtﬁ

used; the h hesf an Iovves olnts Trome
were r ermv@@lnszi MAbt4 (BRE IBNG:fg%e 7). dhe smingwacids @pl undatliosd ccmssond to the

el i m nat e&r@%rptegtohﬁﬁ@érﬁlﬁo at.&§urtdéﬁtle&e&t%tyan@to%é@bﬁ very high or

| ow p0| nt. 30Exanple 1 The Inventors have scovered t at mAb 84
does 'Rot bind to: ungl ycosylated PODXL (in vitro transcription and

transl ati arghrEn{B)) ORERISal anelreHFLessedaiatidand COS cells 56 The
gene encodi ng PODXL was isol ated and sequenced from hESC. The gene

was cloned into vectors and expressed either unglycosylated (in vitro
TnT) or i rFigemmal i arrhe&lsb&téhlfd@mcﬂQCEIIX:@BG!SNMbIGdSksaﬁ%Mam@tg@u@tan

Thon 1 esol VAR uBRRBREEECGRCBlsBh s (B0 Tl MR 0 nESEe
ant i B8di esncrEasingerncedthtions efdkrdirisanchargiemadice inzdiog bmdatgl tabESC as shown

ant i - PCDXL,andHipgdh& gediBiRaLenal and pol yclonal) and mAb 84. For in
vitro TnT-expressed PODXL, it was found that only the polycl onal

anti-PCDXL detected a band of -55kDa which corresponds to the
mol ecul ar miginghtts. (N@ra@tsmmtgwslamél ARy &f@@éb in MARBEdeQE AaLRA With PODXL

and 10rrAb8 i d p ect tt}e unsg fycos PODXL. For COS and HEK
expr essed RF_O ncreasmg concentrationg of the tri acc arlde Fucai ZGalE,t-SGIcNAc

20 Cytotoxicity is reduced and then abolished with increasing concentrations of Fucal-
2GallR1-3GIcNAC.

Examples

25 Materials and Methods
Protocol for Glycan Binding Assay
Materials needed:

» Glycan printed slides (Core D), printed on the side of the slide with the white

efched barcode and black marks- DO NOT TOUCH THIS AREA.
30 » Cover slips (Fisher scientific, 12-545F)

» Humidified Slide processing chambers (Fisher scientific, NCS091416), or
homemade system using Petri Dish, with wet paper towels in the bottom of the
chamber

= 100 m| Coplin jars for washing slides

35 = Tris-HCI {(Fisher scientific, BP152-1)
= NaCl (Fisher scientific, $271-3)



only nonocl onal anti-PODXL detected both the expressed PODXL and
PODXL from hESC. In either COS or HEK cells, PODXL is glycosyl ated
(and so has a higher MN. However 15the band is | ower than PODXL
expressed in hESC (HES-3). Also, mAb & only detected hESC- PODXL but
not expressed PODXL. This led to the conclusion that there is a stem
cell-specific nodification (fgl cosyl ation) to PODXL. Wthout being
bound by t hedr ya4z(Fighasssiest Fhé-t' “ﬁﬁ{ﬂin PODXL is gl ycosyl ated by stem
cell's the resulMgongrghacrRrntic BrR1u-soo)s different that of PODXL

gl ycosyl ated by other cells. 20 Example 2 Cytotoxic mAb84 anti bodies
26l ot vel y bi BARE UG EaH s BRREar o st S eo 3Gt cNAC
residues in a gHytan array. 25The cytotoxic anti body mAb84 was tested

for binding 465_di.fferent in. V4.1 of the Printed dycan
Arrayb(Consort?&ﬁ?'?%?%ﬁ%@%@%ﬁ“ﬁ%ﬁ%&) usi ng the protocol
descri bed abovéppBpriaé kycondaryisntintidy slunesseerdiy llavekd iflavakdld o 10pg/ il in
bi ndi ng buffegr B%W}?ﬁﬁéres@iemiﬁchla 0-3‘1%0?' ycan array and detected with

ed a elg

Alexa488 | abel Nt1 - NOUSE I'nvitrogen, A21042). The array was
washed to rehovweamBd (FAD &nscleoerse8552¢he array was contacted with a

| 'abel | ed secondapy-atiddiasher subiifP §B9.588) € to bind to mAba4

anti bodi es. The | abell ed secondary antibody was then detected and
quanfPfied. MABEPERMTHOABEEERKITHWEE t o sel ectively bind to

gl ycans contai ning Fucal-2Gal f11-3G GNI Ac residues. Wthout being
35bound by eory, we believe that the mAb84 anti body is specific for
t he Fucal - ISR1- 3GLcNAc residues in these glycans. 57 The full

i st of glycandSiesitad Tos-HOI, pdi 74 150nM Nash @4 aadl,tdnem higoti ng of
mAb84 to thege i 1 [ l.e 3

Non- cyt ot oxi?: rﬁ%@%ﬁ?? 5041 €8 é@%ﬁt%eegg%sgﬁg@gﬁ"@peci ficity as
mAb847 but a* mIEN Bioviey Bafdri(REMBBI-0TSN hefw +dl.960%aMweeMNeh+ ditB3oXi ¢
mAb85 anti bodi es were tested for binding with 465 glycans in V4.1 of
the 10Printed G ycan Array (Consortiumfor Functional G ycom cs)

usi ng t he ipPBEYcol described above. This was the sanme type of array

used to test mikRE waRindRsHKE Sf AEsHIRSKUFeRaISMNTEMANRI RSB uer, B BRO) or

ant i bodi es Hwer e forgnd %g,bl nd m%ar | ycans to. mAb84 an |b%(éj§ es. In
parti cul ar*® GHAFEECHD ARG OTNG 19IrORM FEMREEHTE ThGyae L5PN DR FETHSHYTe NAC.
Howeger , bi ndi rg. BeffavganT SbSGmid Meis-gHoY, aihs 4 ¢ BOPKINEOLE MM CaCly, 2mM

Fucal - ZGthgQ%-%MBI GNAc was found to 15be significantly | ower than the

bi ndi ng be n cytotoxic mAb84 to the sane gl ycans.
1.2. Buffer (B) TSM Wash Buffer (TSMW) - TSM Bufier + 0.05% Tween-20

1.3. Buffer (C) TSM Binding Buifer (TSMBB) — TSM buffer +0.05% Tween 20 +
1% BSA
25 1.4. dH,0

2. Prepare 100 pl of sample by diluting antibady in TSMBB or appropriate Binding
Buffer based on properties of Antibody to a final concentration of 5-50ug/ml or an
appropriate concentration required for the analysis.
30 * mAb84 antibodies were added at a concentration of 50 pg/mi.
* mAb85 antibodies were added at a concentration of 50 ug/mil.

3. Remove slide(s) from dessicator and label slide with sample name near barcode,
outside of the black marks.
35



The full list of glycans tested for binding with mAb85, and the

bi nding of mAb85 to these glycans is shown in Figure 4. 20Exanple 4
The bi ndi ng val ues of mAb84 and mAb85 to gl ycans conpri sing
Fucal-2Gallll-3d cNAc were conpared to®generate the rel ative binding
value for each glycan. Specifically, the absolute binding value for
each gl ycan bound by mAb84 was divided by the correspondi ngi absol ute
bi ndi ng’ vdl-ue Wﬂraﬁ%*@e§hq?ebyd?|%'§ri“ B&IAsE CPB“W%B'BQ jaTRentpipiag 10 mpefar o
pr esent ed Tgmlise B Rind. The results show t hat al t hough gl ycans

conpri sing Fucal-2Gal f11-3d GNAc are bound by both cytotoxic (mb84)
and non-cytotoxic (mAb85) anti bodi es, cytotoxic antibodi es have a
stronger & fi niReynoleexdeae Squidiryrs 3t Wraditing Atk dibe 0hight & d4in ergiguid ofine
rel atLve bi ndi ng 30val ue shows that cytotoxic nmAb84 anti bodi es bind
gl ycans at least 37 times nore strongly than non-cytot oxi c mAb85
ant i bodi es$. ExabqbRilba@bTHepliofipontlanios: dfthd leé ctiné siale Ghioetivelen the black
Fucal-2Gal J1d-3G3 GNA in nediating the cytotoxic interaction of mAb84
on hunman enbryonic stemcells (hESC) was investigated by 58
assessing the ability of synthetic soluble trisaccharide

Fucal - 2Gay111- %ﬁﬁ%é&c&b?si %'H'shdé trmgéobém:f tﬁggﬁ%amﬁ% %J\ﬁ@f% and

(ii), reduce the cytotoxic ef 5pg)
in 200 pl S@S\Pl%@dﬁb@eawéah& Bemoxe qmsb%bsebmamtyﬂ@mmmap@@rﬁ%prwsgnas

M nutes prigette tip lfﬁhdgéésbﬁ)nor@ovﬁw Itk reCsiedrid @vbf éllﬁﬁ@ﬂk@é&é@e cover
concentrations of O (control), 0.4 0. 8mV

Fucal - ZGaI 11-3 é)E@
2mM  4mM) . ‘N‘T’é}e Nl FBRTBATFati ons of the trisaccharide
Fucal- 2Gal 111- 3G cNAc were shown to dose dependently inhibit mAb84

bi ndi ng tqg hES 14) 14 t right hand 1

i ndi cat es%bl ndﬁnégétg%%é&a BT adgﬁeﬁé%g hﬁé’a’é(gﬁ)c%ﬁ%&‘%‘?“&ﬁ?cﬁ'% r?ef?gms

tri sdcharferdiér pidice mAb84 binding to hESC as shown by a shift of the
peak to the left. Relative viability of hESC in response to

increasing concentrations of the trisaccharide Fucal-2Gal B1- 3G cNA
was al so &ssesddan 1 bjipgubations reypyResoxerstel by e¢mi abewingis teslip offonte e

15ef fect QfasafaSinivhdAArd ggheasi ng concentrati ons of

Fucal- 2Gal111- 3G cNAc (concentrations of 0O (control), 0.4nM 0.8nM

2mM 4mM). The cytotoxic effect was abolished at concentrations of

2mM and 4nl  Wash the iide Sy dantly digpows4 firhed intal 1001 @f edchroidolloviftESC
and the c fect of mAb84 on 20hESC are nedi ated by the
tri saccha%gérg@uéoq%zlaﬁ f11- 3G cNA. References

10.1. TSMW

10.2. TSM
25 11. Remove excess water from slide by tipping the slide upright.

12. Add 70ut of AlexaFluor-488-labeled {(or other label) secondary antibody containing
1 ul of Cyanine 5-labeled streptavidin (final concentration 0.5 ug/mi).

30 13. Cover slip as above (6, 7) and incubate as above (8).

14.  After 1 hr incubation, remove cover slip by gently allowing it to slip off into the
glass trash/biohazard trash.

35 15, Wash the slide by gently dipping 4 times into 100 mi of each of the following
buffers in Coplin Jars:



1. Choo et al (2008). Selection Against Undifferentiated Human
Enbryonic Stem Cells 25By A Cytotoxic Antibody Recogni zing
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al (2007) Induction of Pluripotent Ste® Cells from Adult Human

Fi brobl asts by Defined Factors. Cell 131(5):861-72. 30 3. Yu et al
(2007) 1 nduced PIur%@g%ent Stem Cel | Lines Derived from Human Somati c
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2: 1135 117 array wagusety, Vefsmn 4 arﬁ;agtamd&fﬂs gicas, prirked onteralass sfidds.in replicates

Schwart z, Rsik. Thelﬁ@i?ﬁ]s?of 4@5%13{0;3% fsls ﬁ? 53 3 Znd4. TI@%@%’EEM avai®RVi K,
T., Lund, T., Bl ackst Pl uri pot ency
s

mesenc hynﬁ'IO”b‘E‘%ﬁF@éW%s't‘%@tr papcfunelighalg By SWh%ﬂ?@H%szUlEBPT”@
2549. 15. gkabh a@by &b als¥idebibka eesilxﬂélmtzo@m)%f pl uri potency and
subsequent exci sion of reprogrammng factors. Nature. Online
publication 1 March 2009. 3016. Kanat su-Shi nohara, M, |noue, K,
Lee, 20., YoSitidrentiogdidd wer®garniadted with theMiikans. fhe slide was washed to remove

unbound antibodies. Bound antibodies were detected using AlexaFluor-488-labeled

secondary antibodies as described above. The secondary antibodies were then detected
using a fluorescence scanner. Binding is presented in relative fluorescence units (RFU).
A higher RFU value indicates that glycans were bound with the higher intensity.
25
' Six replicates were used; the highest and lowest points from each set of six replicates
were removed so that the average is of four replicates. This eliminates some of the false

hits that contain a single very high or low point.

30 Example 1
The inveniors have discovered that mAb 84 does not bind to:

» unglycosylated PODXL (in vitro transcription and franslation (TnT))
« PODXL over-expressed in HEK and COS celis



Baba, S., Kato, T, Kazuki, Y., Toyokuni, S., et al. (2004).
Generation of pluripotent stemcells fromneonatal nouse testis. Cell
119, 1001-1012. 17. Kershaw et al (1997) J. Biol. Chem 272,
15708-15714. 35 18. Kimet al. Ex vivoS&haracteristics of human

ami oti ¢ menbrane-derived st em cells. Coning Stem Cells 2007

Wnter: 9(41) 581-94. Lin et al. Multilineage potential of
honpzygous @W@BFQ‘%”W&W&%H&F ﬁ@ﬁf%@ﬁ“ﬁﬁﬁ%@@(’?q frofnBbeYy+ Hie gene ¥i@s
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al. Directly reprogramed fi brobl asts show gl obal ep| genetic
o " BRIt 50 BBl B e TR 5N w88

Deri vat ! orw:th‘ armbudleqooffgmnlbddlardsey emreccesireeTtiai®y dvaildbiesoamtilRODXieantibodies
K Tanabe RUARERERhdpocd sHf fiue Fof g i fressen SR ARG
(2007). | it hairentf the polylprst enti-PEDEdetstled afbantirobefidkba Whishrsorresponds
fibroblastg tmmgigédlﬂ% Jfﬁ‘%% ﬁf Lﬂ'@cbscyfa}g{*%é?)xg%n%%bcalggth%D L and

Takahashl otent stemcells fro

nmousd? enbrf%?ﬁ"cd'%mat %@éﬂﬁ thewairf@ﬂ?v'a?@ P&W%W’é@ @"éirHEréexm%f@?@sP@DXL

Cel | 2006; drkbinbfctidhabanti-PODXL deteted/BotR ik d¥preBbed BOPXI Bnd PODSKL from
reprogra of fibroblasts into a pluripotent ES-cell-Ilike 5state.

Nat ure 20 8:318-24. 26. Yamanaka S, et. al. Generation of
gerniine- corrpet ent induced pluripotent stemcells. Nature 2007,

3O ame e OGP HER B BRRES g ERe I ) e A W EH G BRIt
Sl ukvién | |Jfhe WM@W@NENWDQSBE@ potEsGt (HEXSedh ddslol mlAblSésmlsteﬁetea@d
from hu”arhmbbg(L%?Orluﬁ exﬁ%’s%'a?%)r 18(R82B; étﬂ@éo%eﬁ%@mber I&'@le?qug OM?&’
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hunan enbr%ﬁpﬁcfsq'éﬂﬁlﬁ@n% gﬁm@wlai@metpm% Aéhoxt belng aund b iipes, tst em
Cel I's 20065p 3&52@%@5?’@)[3)@93 gl%os&btaﬁ%sﬁm%!is tK@@Q@ﬁnd@Pzaﬁ@truéure is
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Example 2
Cytotoxic mADbB4 antibodies selectively bind to glycans comprising Fuca1-2Gal31-
3GlcNAc residues in a glycan array.

25 The cytotoxic antibody mAbB84 was tested for binding with 465 different glycans in V4.1 of
the Printed Glycan Array (Consortium for Functional Glycomics) using the protocol
described above,

Briefly, antibodies were diluted 1:100 to 10pg/ml in binding buffer contacted with the

30 glycan array and detected with Alexa488 labeled anti-mouse IgM (Invitrogen, A21042).
The array was washed to remove unbound antibodies. The array was contacted with a
labelled secondary antibody, which was able to bind to mAb84 antibodies. The labelled
secondary antibody was then detected and quantified. mAb84 antibodies were found to
selectively bind to glycans containing Fuca1-2GalR1-3GIeNAG residues. Without being

35 bound by theory, we believe that the mAb84 antibody is specific for the Fucai-2Gall31-
3GleNAge residues in these glycans.



30. A Pluckthun & P. Pack. (1997) New protein engineering approaches
to multival ent and bispecific antibody fragnents. | munotechnol ogy. 3
(2):83-105. 31. Varki. A, Cummings. R, .Esko. J, Freeze. H,
Hart. G & Marth, J. Eds. Essentials of 253 ycobi ol ogy 2nd Editi on.
Col d Spring Harbor Laboratory Press. 32. Blixt. 0, Head. S, Mbndal e,
T. Scanlan. C. Huflejt, ME. Alvarez. R Bryan. MC, Fazio. F,
Lacarese. D, Stevens. J, Razi. N, Stevens. DJ, Skehel. JJ, van D e.
|, Burt on.THRuI Aéf bfgghyeans tBste@iomiimigsg. wilR, mAdv| and thie b\Ading .of @Ap84Lauhesen.

JC. Printe val I 30array for ligand profiling of diverse
gl ycan bi r%fcﬁgs ‘%Fﬁ?‘;é‘i‘ ﬁlsé{gcl%ﬁlg{s (2004) vol. 101 no. 49 pages

17033-17038. 33. Petsko, GA & Ringe D. Protein structure and function
(2004} Nevwt, g6 e Press. 3534. Principles of Chem cal Nonencl ature:
a Quide tm‘@lg%nc&[?ecom*rend_at ions Leigh, G J.; o

Fevr e, H. A Navesvigionis oAbsy antibpfies kave|the Simecgivenn spedidly as 1AbEY diukg mugh A

met hod of ggdeednip e #ks8glykhRdy ol ecul e as a candidate for having
cytotoxic activity against a cell which expresses

podocal yxin-1i ke protein (PODXL), wherein the 5anti body nol ecul e
bi nds POD)lon-dyltoxieinAB8E £ABPdibSa@ tbhed Bt BIRGIn®vith 463 gig@mBaT VA g of the

bi ndi,ng of_ a, PODXL- bj ndi ant i bod | e e to a glycan co i sin
Puca 103 cal THET ATk C i PiaE PR s ClySraisEyta B8 potooordessioed
PODXLbi ndiatgvanThibedy thembme type df array gdeddatestonps4 stibgdies as described in
Fucal-2Gl51- ' I i.0g Aas. ' i

ant 1 body rab 5 0 aed tnedig wiB kS BB 3t B FLBAPY BBk
rel ative Ifaniulag nnAbsSHiodngloyiveanséoradisog Frore2GaifleSCGipNdet dlowevrin sai d
non- cyt ot Oy ding ket REHE Uhd@fca RO IHRING Eiké&t-2Baif BRIRRE vk found to

sel ecting an antibody nol ecul’™@ as a candirdate for having cytotoxic
acti VPty ReAignéficantty pirrithandpe Aindiae Sgtwsen cyipisxie mAbSt dpdhespme aiyseisei n

t he anti body nol ecul e 15bi nds PODXL, the nethod conprising the steps

of : (i) conpar.,i t bi ndi of _a. PODXL- bi ndi ng_anti bod lecule to
o' ot yoan ol & ipegea s B Rirsor EnaRo TR P PN RYDEE ihese
non- cyt ot iycanPREXbwbinfigung 4ant i body nol ecule to a gl ycan conpri sing
Fucal-2Gal f 31- 3d cNAc; and

20 Example 4
The binding values of mAb84 and mAb85 to glycans comprising Fucat-2Gal1-3GlcNAc
were compared to generate the relative binding value for each glycan. Specifically, the
absolute binding value for each glycan bound by mAb84 was divided by the
corresponding absolute binding value for the same glycan bound to mAbB5. The results
25 are presented in Figure 5.

The results show that although glycans comprising Fuca1-2Gai1-3GIcNAc are bound by
both cytotoxic (mAb84) and non-cytotoxic (mAb85) antibodies, cytotoxic antibodies have
a stronger affinity for these glycans and bind them more sfrongly. The relative binding

30 value shows that cytotoxic mAb84 antibodies bind giycans at least 37 times more strongly
than non-cytotoxic mAb85 antibodies.

Example 5

35 The importance of the frisaccharide Fuca1-2Gal31-3GIcNA in mediating the cytotoxic
interaction of mAb84 on human embryonic stem cells (hESC) was investigated by




20(ii)selecting as a candi date cytotoxic anti body nol ecule a said
PODXL- bi ndi ng anti body nol ecul e that has a relative binding to said
glycan of 30 or nore tines greater thag sai d non-cytot oxic
PCODXL- bi ndi ng anti body nol ecul e. 3. The et hod of claim1 or claim 2,
wherein the glycan conprises or consists of 25a glycan selected from

the group ; 1-3Gall 31-4G .
NeuS5Acaz2- 6?%31 %ﬁ@ %&iw 2531 %&gﬁﬁcr?@}%ﬁwgﬁ%%1éqlf%Md?h*b't
Fucal- 2@111‘@134@@%@4 to hESC and (i) reduce the cytotoxic effect of mAb84 on hESC.
Fucal-2Gal | 31- 3@ GNAcf 31-3Gal1131-4d cf 3; 30 Fucal-2Galf31 -3G cNAcpl
- 3Gal NAc; Fucal-2Gal 131

- 3G GNAC 13TABBER5PHL Spmiio RAR HBPIUG)eaHasAddedta? x 10° hESC and preincubated for

Eﬂggi 53%ll@L%in]r?a@s@}iépt%%déﬁs@bf%’ynﬁé@%@t};%%%%c@ | 58LIR L3 n

Fucal- 2Gal FOFeRGlieRee O3 sontIohnR4mh RGEMA. 20tthi4rd- 3G GNAC31- 2Manal-
356) Man31- 4G cNAcl 31-4G GNAci 3. 62 4. The nethod of claim1l or claim
3, further rlsn estin he candi dat e anti body for
oytotoxi o HEEASNY poiaaraiond o Re o oemmtdr g 2Ce0s RtINAS wase Shewt hod
of any onedaé dehendentiyinbitis mpbad biRdng & KESC Faguile N4 &t Figerebisnné Aght hsnd

100 aqy, nor 1000 00 0 or
nor e01t0| rresﬁngerig er t?'f"lé)lllp %’eﬁ Chg?lé lé'y'iea?Bg(F%ncﬁ’&%ﬁ!é”%?gﬁh?nﬁ@é%ﬁ?n

mol ecul e. ®AbR¢ POt BRG agystemni Hy edshifnafltiecpeag tovihetefcandi dat e
cytotoxic activity against an 1Oundifferentiated pluripotent stem

cell and/ or cytotoxic activity against a cell that expresses PODXL,
obt ai ned, Relatievigbdly of$&ESEdR easponsede bgtrasiig ispneenirations df the bisackihatde o

any one of F@da@lz@lrhtmlgl\m Was é!sH%EéB&Qed)fF@@rh%rshM RARdBRoh ReHY cytotoxic
nol ec%l e as cfa oLdat for havi ng Iy
effect of mAb84 with increasing concent atlons of FucaT-ZGaEm -3GleNAc
(concentrations of 0 (control), 0.4mM, 0.8mM, 2mM, 4mM). The cytotoxic effect was
abolished at concentrations of 2mM and 4mM.

This data shows that binding of mAb84 to hESC and the cytotoxic effect of mAb84 on
20 hESC are mediated by the trisaccharide Fuca1-2Galf1-3GlcNA.
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15activity against an undifferentiated pluripotent stemcell, the

net hod conprising the steps of: conparing the binding of a

PODXL- bi ndi ng anti body nol ecule to a gkycan conpri sing

Fucal -2Ga1111-3G cNAc with the binding of a non-cytotoxic

PCODXL- bi ndi ng anti body nol ecule to a glycan conprising Fucal -2Gal111-
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cell, the nethod conprising selecting an anti body nol ecul e which

bi nds a gl ycan conprising Fucal-2Gallll -3G GNAc. 1514. A net hod of
sel ecting an antibody nolecule as a c i date for binding PODXL and
havi ng cytotoxic activity against a cell which expresses PODXL, the
met hod conprising: (i) conparing the binding of an anti body nol ecul e

to a glycan cappads RY sFYembriral &L-REEDH G Widpoldde sRifDEeRI 8k Aouse
non- cyt ot oxi embKbRiE akd A6liitTBrodRist Afdes 40 ARfiREYaGors OCéll o¥4 8dl663-676.
conprising Fucal-2Gal R1-3G cNAc; and (ii) selecting as a candi date
for bindi g REY-MRRE davivitd @pidatrhifig 3¢ fibreblhts d@a iaNStripatene EB-cafieh
expresses PO¥Me. Ratumdoohady.3nebecul e t%at has a relative binding to
said glycan of 30 or nore tines greater than said noncytotoxic
PCDXL- bi ndiengaaatakh &lyt. apGeaetaton dyefbinthempetehvidldnded pludibstedidtem cells.
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56) Mari | 31-4G1lcNAcpl-4d cNAcp. 17. The nethod of any one of clainms 7
to 9 or clainms 12 to 15, wherein the glycan conprises or consists of
a glycan selected fromthe group :

Fucal- 2Gal 31- 3G1lcNAcl 31- 3Gal 31-4GlLc3- Sp8 10

Neu5Aca2- 6Gal | 31- 4GLcNAc[ 31- 6( Fucal- 2Gal p1l- 3G1lcNAcpl- 3) Galp-4Glc- 421
Fucal- 2Gal@dimgélcNACp- Spo;

Fucal - 2Gal1131- 3GLcNAcl 31- 3Gal p1-401c13- Spl0;

Fucal- 2@al131

NAc
oot scal o s Ao S e R e abapect e e papgidpleor hgyby.cyipipic
Fucal- 2Galaplvig Gaihacsl %@aleaﬁreégdglmadca&ymmsm GBS IwHeEin 1180 21;

F | = 2Gal
Fcan® 5 ca TR RPN the method comesising 4e.515085E: 2nanal -
6) Mani 31- 4G)LCNAG@19841&M@1M@ PQDXISbiAdikg entibbdpaotesule dnpgiysamg: (a)

a gl ycan conpri édrﬁ%[sgp%éu?%é@r%ﬁcﬁ&:m’thé Qfm. Pﬂﬂﬁ&h d&c?@ﬁx c 9ShREL S

bi ndi ng between t can and an anti
non- cyt ot oxi ¢ cb'ﬁﬂlﬂ@)ﬁnﬂh@ﬁbwle@lliﬁm 8 flypamepsnirinieg §M9®a2f33|@153GE§A0 and of

a glycan tgpsel %éctlh@aggfcéﬁha@é}e@ﬁ&ﬂoi&@gb{ﬁ%@% Rlold:Blelah@ld PbHAS HRGRKL

and/ i s cytotoxic ega can 1o determne in vitro
whet I%%r an ant i BRI BPleeyie that Rag 2 rdatka BRAING &t tridbeMernmOBKer are times

cytotoxic. 21.grEb®r thah saill nehal®tokR FODXOviMdes SitBody@olbyiean
conprises Fucal-2Galll1ll-3G cNAc. 22. The use of any one of clains 19

to 21 wherein the determ nation is whether the 35anti body nol ecule is
cyt ot oxi c 24 0 aAceéthodwiiselecingraresiesdyRobiulangdd candidateafor having cytotoxic

undi f f er enti il edaiibieM S8k brentiated pluripotent stem cell, wherein the anfibody molecule
15 binds PODXL, the method comprising the steps of:
(i) comparing the binding of a PODXL-bhinding antibody molecule to a giycan
comprising Fuca1-2Gal1-3GIcNAc with the binding of a non-cytotoxic
PODXL-binding antibody molecule o a glycan comprising Fuca1-2Galf31-
3GIcNAc; and
20 (i) selecfing as a candidate cytotoxic antibody molecule a said PODXL-binding
antibody molecule that has a relative binding to said glyean of 30 or more
times greater than said non-cytotoxic PODXL-binding antibody molecule.

3. The method of claim 1 or claim 2, wherein the glycan comprises or consists of
25 a glycan selected from the group :
*  Fucat-2GalB1-3GIcNAcB1-3Galp1-4Glop;
= NeuSAca2-6Galp1-4GlcNAcB1-6(Fucai1-2GalB1-3GIcNACB1-3)GalR-4Glc;
*  Fuca1-2Galf1-3GIcNACE;
= Fucal-2Galf1-3GlcNAcB1-3GalR1-4GlcR;
30 = Fucal-2GalB1-3GicNAcp1-3GalNAc;
*  Fucal-2GalB1-3GIcNACR1-3(GalR1-4GlcNACR1-6)Galp1-4Glc;
= Fucai-2GalB1-3GIcNACB1-3(GalB1-4(Fuca1-3)GIcNACR1-8)GalR1-4Gle;
*  Fucal-2Galpi-3GIcMNACB; or
«  Fucal-2GalB1-3GIcNAcR1-2Mana1-3(Fuca1-2Galf1-3GIcNAcR1-2Manai-
35 6)ManB1-4GlcNAcB1-4GlIcNACE.




65 23. A nethod of selecting an anti body nol ecule, froma sanple
cont ai ni ng such nol ecul es, as a candi date for having cytotoxic
activity against an undifferentiated pgauripotent stemcell, wherein
t he anti body nol ecul e bi nds PODXL, the nethod 5conprising the steps
of: i) contacting the sanple of antibody nolecules with a plurality

of gl ycans4 conpiHeshéifodaicRim 2 GRadikls, 3@ HeNAsmprising! 1) sel ecting an

anti body nol ecul e havi an absolute binding to at |east one said
glycan in thé toptefmtggc%{‘d&éﬁ?o@lﬁ@?@ Ter avértenls aotivifn 395l @ ARl e e. 10
24. A met hod of sebstédsegrapxanti body nol ecul e as a candi date for

havi ng cytotoxic activity against an undifferentiated pluripotent
stemcell, wherein the anti body nol ecul e bi nds PODXL, the nethod
conpr Bsi ngs.t he Beepshaf of afy pnerefdbalpienigud dainsiwhaiargsaid retatiPOBXENDisMdoNg
ant i body I . 5 rising Fucal - 1131- 33 GNAc: and
(ii) selec irﬁ‘gggg‘e%t%ggr?gﬁgetatg"%sy?@@%”@‘%ﬁ?’%&gb"@éE‘Lﬂr%g’ae%%ﬂeﬁ“‘”
PODXL- bi ndhaysaithneedgioxio PEOXL eindinagt antiberdyandieautl. ng t o sai d gl ycan
equal to or greater than that of a cytotoxic PODXL-bindi ng anti body
mol ecul e. 2025. The nethod of claim 23 or claim24 further conprising:
iii)testin®y the RERY-BECBIahasl mpldcsle vlragnddate cretoxigiacivitagagingenan
undi frher enirdiferGhtiRkd biuRBSERstePh BAN 58 br-cyBxichciRly28dinef s SAlteht I ng an
anti body nol ecul e a candidate for having cytotoXic 25activity

agai nst a %‘8[5155‘%&1?‘3§X'e>9§?9é’?§e‘99?}@86é§feﬂﬁdr?-r Piodecesi Ryramathpibagserding to
wher ei n t heyaintiobedynsnbecul e bi nds PODXL, the nethod conprising the
steps of: (i)nmeasuring the binding of a PODXL-binding anti body

nol ecul e to a glycan conprising Fucal-2Gl al-3d cNAc; and

(H) sel ectihg as meibad di shddcéng st aritibrdycmaletilbady camdidatel for havisadydotoxic

cqual’®to or SRRt ARrER Rl Bkt i Sk ARdhd St Hekid
nol ecul e. ©f.
(M comparing the binding of a PODXL-binding antibody molecule to a glycan
comprising Fucai-2Gall1-3GlcNAc with the binding of a non-cytotoxic
PODXL-binding antibody molecule to a giycan comprising Fucai-2GalR1-
20 3GlcNAC; and
(ii) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
antibody molecule that has a relative binding to said glycan of 30 or more
times greater than said non-cytotoxic PODXL-binding antibody molecule.

25 8. The method of claim 2, 3 or 7, further comprising:
iii) testing the candidate antibody for cytotoxic activity against an undifferentiated
pluripotent stem cell.

9. The method of any one of claims 7 or 8 wherein the relative binding is 100 or
30 more times, 500 or more times, 1000 or more times, or 10000 or more times greater than
said non-cytotoxic PODXL-binding antibody molecule,

10.  An antibody molecule with cytotoxic activity against an undifferentiated pluripotent
stem cell obtained, identified, selected or produced by a method according to any one of
35 claims 7 to 8.




27. The nethod of claim 26 further conprising: H)testing the

candi date anti body for cytotoxic activity against a cell that
35expresses PODXL. 66 28. A nethod of gglecting an antibody nol ecul e
as a candidate for having cytotoxic activity against a cell which
expresses podocal yxin-1ike protein (PODXL), wherein the antibody

mol ecul e bimnds PEBXbd oiJ&tr&ﬁﬁ&@ﬁu%&%ﬂttﬁhﬂ%l&tb@teﬁﬁs@&ﬁ c&fih a sample
(1) conparing, the b| PCODXL- bi ndi ng .antib nmol ecule to a

gl ycan 5cd F%“E’?Ehﬁm fQﬂ th?@"uﬂ“?"ﬂl“ﬁ@”ﬁ'ﬂﬂ\eo GtiRg ff}?eceBPh%ﬁ”ﬁé“B? sgmple
I(;yt ot lOXI2 cé;wbresbpodm@nami duerdye Wil @Ggubtex:b entogy YstaRed igpifid, Ng
ucci | -

ele as a ndi of oxi ¢
ant i body n%e%egéagloépgj gﬁqdcpyﬂﬁ%o%)ﬁﬁ?ﬁ“ﬁ  0dn{ 3né of G 9% 8 Oéﬁ ody
nol ectil e that has a binding to said gI ycan equal to or greater t han
10t hat of | The
ot hod of (rai gy 9oy bERENR BT ETboR) ABeRe % caRead By BRinE R b
anti body ftbe W@Vtoctcgmpmtmzﬁelantmg/alagmbnsy maEec@b whighibirids exatycers sersprifDRXL .
15 30. A metpgé-ebirseleqidAdg an antibody nol ecule as a candidate for
having cytotoxic activity against an undifferentiated pluripotent
stemcell, the nethod conprising the steps of: conparing the binding
of a 15’CDXL+3b| Neh ethambi éé%}{ngﬂ% Qfﬁl&b@y ﬁ@feéui@ by Q%ang@até?%rmé\hrﬁb%toxzc
Fucal - ZGalrﬁ#l 3GLcNAC th t bi nd |n8 a cytotoxic PODXLbi'ndin
ant i body U ROE LR o JTREAYPEESATY T2 %lgawefaﬁ&a@@eﬁwﬂ'f@@nmesteahd
(i 1) sel ectoeghamethod 2bshpiadEsdlatting e btibday mordyle WhlcA®ide agiyzan d
PODXL- bi ndj anti body nol ecule that has a binding

to said gl yﬁ%”smﬂﬁﬁ?m %G%W 6918%\& than 25that of the said cytotoxic
PODXL- bi ndi ng anti body nol ecul e. 31. A nethod of selecting an anti body

ol qul e afy a %%Q@B%eﬁ&[in&w grﬂ@o&g}/ IITIBFEQL)ﬁé %s a candidate for binding PODXL

and having cytotoxic activity against a cell which expresses PODXL, the method

comprising:
(i) comparing the binding of an antibody molecule to a glycan comprising Fucal-
2GalR1-3GIcNAc with the binding of a non-cytotoxic PODXL-binding antibody
20 molecule to a glycan comprising Fuca1-2GalB1-3GleNAc; and

(i) selecting as a candidate for binding PODXL and having cytotoxic activity
against a cell which expresses PODXL an antibody molecule that has a
relative binding to said glycan of 30 or more times greater than said non-
cytotoxic PODXL-binding antibody molecule.

25
15.  The method of claim 14, further comprising:
iii} testing the candidate antibody for PODXL binding and/or having cytotoxic
activity against a cell which expresses PODXL.
30 186, The method of any one of claims 7 to 9 or claims 12 to 15, wherein the glycan

comprises or consists of a glycan selected from the group:
] Fucal-2GalB1-3GIcNAcR1-3GalR1-4GIcR;
= NeuS5Aca2-6GalB 1-4GIcNACR1-6(Fuca1-2Galp1-3GIcNACE1-3)Gal-4G(c;
" Fucal-2GalB1-3GIcNACE;
35 = Fucal-2GalB1-3GleNACR1-3Galp1-4GicR;
= Fucat-2GalB1-3GIcNACB1-3GalNAG;




activity against an undifferentiated pluripotent stemcell, wherein
t he anti body nol ecul e bi nds PODXL, the nethod conprising the steps
of : 30(i)conparing the binding of a PQXL-binding antibody nol ecul e
to a glycan conprising Fucal-2Gl B1-3G cNAc with the binding of a
cyt ot oxi ¢ PODXLbi ndi ng anti body nolecule to a glycan conprising

Fucal-2Gal | 11- 34 }cd%ﬁm@m d@ub&wmézﬁma&mcsﬁeﬁsa@mtm@yt ot ox. c
ant i body nDIecuIe a sad

BN g D Bl T e MR e R Y eI b B S
cyt ot oxi ¢ PODXL- bFunai 2gagitidiedyepaod ecule. 67 32, The nethod of

claim 30 or clal i date
anti body for cyto %%F@Gé‘@%%%"f@&%%%?g&ﬁ g&&@p%ﬂ;ﬁ%&%ﬁ%mﬁ
pl uri pot ent st em &blahR1-BGIcBBcpTFh@IcNsep.of any one of clains 19 to 22
or the nmethod of any one of clains 23 to 32, wherein the glycan

conprises or consists of a glycan selected fromthe group:
Fucal- 2Galt%1- 3G cNachetho@ ey bngofi@ms 7 to 9 or claims 12 to 15, wherein the glycan

Nousica?- SeaiAsAREA 4e LAl R eRkrdfRIARL RGhe el 31-3) Gal 13- 401c

Fucal- 20a161* 3@”@%1 -28B1-3EkaNACB 1aBalp3-4GloB-Sps;
Fuca}p2Gall3il- Jauehaeifda é‘rﬁﬂé BoR1-6(Fucal-2Gal 1~EGICNACB1 3)GalB-4Glc Sp21;

Fucal - 2Ga161- 3?1 N&é % é{ %% 4d GNAc61- 6) Gal 61-4
Fucal- 2Gal1131- 3EFENACRELS PR Fucal- 3) G cNAci 31- 6) Gall31- 4Glc:
15 Fucal- 2Gakf Fle3BGHRAGGRNARR1-3GaIR1-4GIcB-Sp10;
Fucal - 2Gal161-3 3 | p1- 3d GNAcpl- 2Manal 6) Man61
- 4GLcNAci 31- 4G%‘i&@g¢ ;éll%ﬁ%ﬁ\?gggg?&%fzgﬁ’e of clains 19 to 22 or the
met hod of any dneabEGeR&3MENABE1-8(ENB24CloNacH-8)Calfd-4gHy8pd; conpri ses
IC:’LC; ?QZ'G; s 3C1’f ﬁ%@g@ %&%‘fﬁ? %{éa%ﬂi(gﬁc@lré}%‘sﬁ’cNAem-6)@a|[31-4eic-8p21

" Fucai-2GaiB1-3GIcNACR-Sp8; or

»  Fucal-2Galp1-3GlcNAcB1-2Manal1-3{Fuca1-2GalR1-3GIcNAcR1-2Mana -

6)Manf1-4GlcNACR1-4GIcNACB-Sp20.

20 18. A kif of parts comprising:
{(a) a glycan comprising Fuca1-2Gall3 1-3GIcNAG;
(b) an agent that detects binding between the glycan and an antibody molecule;
and
{c) a non-cytotoxic control molecule which binds the glycan.
25
19. Use of a glycan to select in vitro an antibody molecule that binds PODXL. and/or is
cytotoxic.

20. Use of a glycan to determine in vitro whether an antibody molecule that is known
30 to bind PODXL is cytotoxic.

21. The use of claim 19 or 20 wherein the glycan comprises Fucai-2Gal1-3GlcNAC.
22.  The use of any one of claims 19 to 21 wherein the determination is whether the

35 antibody molecule is cytotoxic to a cell which expresses PODXL and/or to an

undifferentiated stem cell.




Neu5Aca2- 6Gal61- 4GLcNAcr 31- 6( Fucal- 2Gal61- 3GLcNAcpl- 3) Gal6- 4Glc- Sp21;
Fucal- 2Gal f 31- 3G cNAci 3- SpO;

Fucal-2Gal i 31- 3GLcNAc61- 3Gal f 31-4010- §5L 0; 25

Fucal- 2Gal61- 3d cNAci 31- 3Gal NAc- Sp14;

Fucal- 2Gar p1- 3GLlcNAc61- 3( Gal f 31- 4GlcNAci 31-6) Gal | 31-4d c- Sp21;

Fucal- 2Gal [ 31- 3GLcNAci 31- 3( Gal101- 4( Fucal- 3) G cNAcf 31- 6) Gal 61-4Glc-421
;  Fucal -2Gal6l-3 c6.-Sp8; oar ..

Fucal - 2Gal F551- FCTERAL PIoeHNLe STEADATOISRP (901 A TRACHTENA .

306) Man61- MoV 64 a 4&xdiddbe foB h&t oy totoxic activity against an undifferentiated

pluripotent stem cell, wherein the antibody molecule binds PODXL, the method

5 comprising the steps of:
)] contacting the sample of antibody molecules with a plurality of glycans
comprising Fucat-2Galf1-3GicNAC;
ii) selecting an antibody molecule having an absolute binding to at least one said

glycan in the top 10% as a candidate cytotoxic antibody molecule.
10
24. A method of selecting an antibody molecule as a candidate for having cytotoxic
activity against an undifferentiated pluripotent stem cell, wherein the antibody molecule
binds PODXL, the method comprising the steps of:
(0 measuring the binding of a PODXL-binding antibody molecule to a glycan
15 comprising Fuca1-2GalR1-3GIlcNAg; and
(i) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
antibody molecule that has a binding to said glycan equal to or greater than
that of a cytotoxic PODXL-binding antibody molecule.

20 25. The method of claim 23 or claim 24 further comprising:
iii} testing the candidate antibody for cytotoxic activity against an undifferentiated
pluripotent stem cell,

26. A method of selecting an antibody molecule as a candidate for having cytotoxic
25 activity against a cell which expresses podocalyxin-like protein (PODXL), wherein the
antibody molecule binds PODXL, the method comprising the steps of:
(i measuring the binding of a PODXL-binding antibody molecule to a glycan
comprising Fuca1-2Gal1-3GicNAc; and
(i) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
30 antibody molecule that has a binding fo said glycan equal to or greater than
that of a cytotoxic PODXL-binding antibody molecule.

27.  The method of claim 26 further comprising:
iii) testing the candidate antibody for cytotoxic activity against a cell that
35 expresses PODXL..
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28. A method of selecting an antibody molecule as a candidate for having cytotoxic
activity against a cell which expresses podocalyxin-like protein (PODXL), wherein the
antibody molecule binds PODXL, the method comprising the steps of:
6)] comparing the binding of 8 PODXL-binding antibody molecule o a glycan
5 comprising Fuca1-2Gai1-3GlcNAc with the binding of a cytotoxic PODXL-
binding antibody molecule to a glycan comprising Fuca1-2Gali31-3GIcNAG;
and
(i) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
antibody molecule that has a binding fo said glycan equal to or greater than
10 that of the said cytotoxic PODXL-binding antibody molecule.

29.  The method of claim 28, further comprising:

(i)  testing the candidate antibody for cytotoxic activity against a cell which
expresses PODXL.

15
30. A method of selecting an antibody molecule as a candidate for having cytotoxic
activity against an undifferentiated pluripotent stem cell, the method comprising the steps
of:
(i) comparing the binding of a PODXL-binding antibody molecule to a glycan
20 comprising Fuca1-2GalR1-3GIcNAc with the binding of a cytotoxic PODXL-
binding antibody molecule to a glycan comprising Fuca1-2Gal1-3GlcNAG;
and
(i) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
antibody molecule that has a binding to said glycan equal to or greater than
25 that of the said cytotoxic PFODXL-binding antibody molecule.
31. A method of selecting an antibody molecule as a candidate for having cytotoxic
activity against an undifferentiated pluripotent stem cell, wherein the antibody molecule
binds PODXL., the method comprising the steps of:
30 (i) comparing the binding of a PODXL-binding antibody molecule to a glycan

comprising Fuca1-2GalR1-3GIcNAc with the binding of a cytotoxic PODXL-
binding antibody molecule fo a glycan comprising Fuca1-2Gal1-3GIcNAG;
and
(i) selecting as a candidate cytotoxic antibody molecule a said PODXL-binding
35 antibody molecule that has a binding to said glycan equal to or greater than
that of the said cytotoxic PODXL-binding antibody molecule.
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32.  The method of claim 30 or claim 31, further comprising:
(iif) testing the candidate antibody for cytotoxic activity against an undifferentiated
pluripotent stem cell.

33. The use of any one of claims 19 to 22 or the method of any one of claims 23 fo

10

158

20

25

30

32, wherein the glycan comprises or consists of a glycan selected from the group:

34.

= Fucal1-2Gaif1-3GIcNAcB1-3GalR1-4GIcB;

*  NeuS5Acuz-6GalB1-4GicNAcB1-6(Fucui-2Galp1-3GlcNACR1-3)Galp-4Gic;

«  Fucal-2GalB1-3GIcNACB;

=  Fucal-2Galp1-3GIcNAcB1-3GalR1-4GIcR;

=  Fucat-2Galp1-3GIcNACR1-3GalNAg;

=  Fucat-2GalB1-3GleNAcB1-3{GalB1-4GlcNACR1-6)GalB1-4Glc;

= Fucal-2Galpi-3GIcNAcB1-3(Galp1-4(Fucal1-3)GicNAcB1-6)Galp1-4Glc;

*  Fucal-2Galp1-3GIcNACR; or

*  Fucal-2Galf1-3GIlcNAcB1-2Mana1-3(Fuca1-2Galg1-3GIlcNAcB1-2Mana i~
B)Manp1-4GIlcNAcB1-4GIcNACR;

The use of any one of claims 19 to 22 or the method of any one of claims 23 to

32, wherein the glycan comprises of consists of a glycan selected from the group:

Fuca1-2Galp1-3GicNAcB1-3Gal1-4GleB-Sp8;
NeuS5AcaZ-6Galp1-4GleNAcB1-6(Fucal-2GalR1-3GIcNAcR 1-3)Gal3-4Glc-Sp21;
Fuca1-2Galf1-3GIcNACR-SpO;

Fuca1-2GalB1-3GIcNACR1-3GalR1-4GlcB-Sp10;
Fuca1-2Galp1-3GIcNACB1-3GalNAc-Sp14;

Fucal1-2GalR1-3GIcNACB1-3(GalB 1-4GIcNACR1-6)GalR 1-4Glc-Sp21;
Fuca1-2GalB1-3GlcNAcB1-3(GalB1-4(Fucal-3)GlcNAcR 1-68)Galp1-4Gle-Sp21;
Fuca1-2Galf1-3GIcNACB-Sp8; or
Fucal-2GalB1-3GIcNAcB1-2Mana1-3(Fucal-2GalR1-3GlcNAcR1-2Manai-
6)ManB1-4GIcNAcB1-4GIcNACB-Sp20.




