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HUVAN MONOCLONAL ANTI BODI ES TO FUCOSYL- GM  AND METHODS
FOR USI NG ANTI - FUCOSYL- GM ANTI BODI ES Cr oss- Ref erence
wo cooRebmbEed Applications This application cl ai PET/US2006/061817

priority of U S. Provisional Application Serial No.
60/ 748,91 5, filed on Decenber 8, 2005, which is
herein incorporated by reference. Background
Fucosyl-GM is a sphingolipid nonosial ogangli osi de
conposed of a cerami de |ipid conponent, which anchors
the nolecule in the cell nmenbrane, and a carbohydrate
conponent tha is exposed at the cell surface.

HUMAR,

MONOLLONAL ANTIBORIESEOISCOMNTEM1 IAND METHODS FOR

expressed antd f cers
(Feizi T. %%@f%?ﬂ@?&‘i%é@@ﬁﬁﬁbﬁﬁm
types, such as small cell lung cancer (SCLC), initia
responses to chenot herapy are inpressive, but
cheno-refractor relaoses rapidly foll ows.

I ntervention ceritio) 1 itionsmay succeed

] S enceme) horated Appi)
in overcom ng drug resistant rel apse (Johnson DH.
( , . - S1- 5) . Several .
CERS Al CRRGS By SO, phoviibi AuptiREH el ouc0r748.915,
filed oDRceindueB, D665, vailiohy Hegeih itotpoRatedby edféiefiéd. ve targets
for passive i munot herapy with MAbs (Irie RF and
Morton DL. (1986) PNAS 83: 8694-8698; Houghton AN et

al . (1985) PNAS 82:1242-1246). Gangli oside antigens
have al so been denonstraBagkgreund effective targets

f t 4 ‘| p B L ' linical ., ;...
t PiecRBGIA 1s HIUAL ORI Monib b RAAENAE Rotflaflt O Bhami lipid
compognﬁ OMdchGhohors I?iaghgleprulb’lﬂi ’Eh‘g calﬁ mdmbEAR) )mdplb bﬁﬁb@ﬂjl/drat(e component
. nce esealr C ; - ; ILVI ngst on et al.
tha is w@@sc{ %}%@ el gt ‘%ﬂ!ﬁ@é@}% ntigeay g@edhe Host phugdantiperxpressed
' . | . . <
i UL B Sy OB 088, U0 b 113k oo
such aasinaljeel] lnigranst (SCEQ), Spidal imnbesttdichemobthetapyare @résive, but

and tunor  specif] npl epent dependant cytotoxicity .

Chem%@%estp_rmﬁp-s‘ﬁfée@@i f"&(w"st ItgveRtiokit pevel tmguapthempeutics may

. agqi .
o558 B ok AL B L SDRRUIDS) ol g 2 yon 571
5). Senwenmal tmbéldiate antigehs,,suships ganglbsideseGDatindGD2 hpveabeen shown to

.Fucosyl -. expressi on .has been shown jn a_ Nhi

funct gL e e Gl BoRSAE B TGP G oMhs (i ad Miton DL,
(1986 PPAHY sm_swﬁse%,ﬂ?ul@{{onh@&f e lbzt. U( %g%vﬂ% @1@495132'48j!t (*.e}ﬁaglioside

. ‘normal tissues (N l'sson etal. ycoconj uga
antigehs Wse@soltreary demonstratesh tp ba efBetive tatgetsdor ative frhB@Pptherapy with

. Cancer .Res. 49:1300-5; | ~at. 1997) Int
oG SRR ALY ol Bl Vel o o
Dickler MN et al. (1999) Clinical Cancer Research 5:2773-2779; Livingston PO et al. (1994) J
Clin Oncol.12:1036-44). Indeed, serum derived from SCLC patients who developed antibody

titers to Fucosyl-GM1 following vaccination with KLH conjugated antigen, demonstrated
specific binding to tumor cells and tumor specific complement dependant cytotoxicity (CDC).
Anti-Fucosyl-GM] titer associated toxicities were mild and transient and three patients with
limited-stage SCLC were relapse-free at 18, 24, and 30 months (Krug et al., supra; Dickler ez al.,
Supra).

Fucosyl-GM1 expression has been shown in a high percentage of SCLC cases and unlike

other ganglioside antigens, Fucosyl-GM1 has little or no expression in normal tissues (Nilsson et
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28:29-36; Fredman et al. (1986) Bi ochi m Bi ophysActa

875. 316-23; Brezicka et al. (1991) APM S 99: 797-802;
woRM0g®EMM9IEt al . (1986) Cancer Res 46: 1403-7). H¢BUS2006/061817

presence of Fucosyl-GM has been denonstrated in

culture nedia from SCLC cell lines, in tunor extracts

and serum of nude nouse xenografts and in the serum of

SCLC patients with extensive-stage di sease (Vangsted

et al. (1991) Cancer Res 51:2879-84; Vangsted et al.

(1994) Cancer Detect Prev 18:221-9). These reports

al. (ORI GOcailigard LGS R o leigh Pisokagt gl (U308 Comeer Res
49:13005 3 hah PR 0L 'QW%W%&\JAU @angﬁsg E%g?ﬁ@ghyezicﬁg BN&IS (ZgggLLung Cancer

recogni Ze Fucosyl - , ods of using
28:29-3Gelredman ebaldd §86)eBioc/BumBiapkysThaa BT &S 6123¢ Bserdickawer al. (1991)

APh R e e OB Becer Mis bRt 1 e aBegae chiicosyl-Obl

has bef Herhbiirafodith Biltur® WERIOHSMERTLCE 841 ﬁneg,{ mrtﬁfthgf Eftractd RS erum of

properties include high affinity binding
nude rRouse syhogiits anddn bhenstinuy of 8 CLEpatients rwitnaiténsivelstadeldigpase

(Vanggd 6 e, GO0 brike Rhea st Y Vanesedehd) 694 Cargprdidict Prev
18:22 15(9))3 oBMdse FYor S BEivdeadndim BRI Mdeted 129 FubssyREINIPaglh ?%hgnéf)eciﬁc

nmpositions of this disclosure. In one aspect,
tumor dhtigdne sthick may betiargstaddyean insoimmtksdapestioc!| onal

aﬂtgf'fogﬁﬁ%{yh gé%{lﬁ{] tih%tgrtgé er'%bei I!‘;L%Ign ‘f(?[@g} :;ngln IB%tﬂgésec?tf&ising such agents, are

desirefucosyl -GM ; and (b) binds to the human small cell
| ung cancer cell line DV5-79 (Human SCLC ATCC #
CRL-2049). Preferably the antibody is a human
anti body, although in alternative enbodi nents the
anti body can be a murine SHEEMMNNy a chimeric anti body

0 i i . i . L.

L e D L ST
monodonaA ahiilgelesbihatbing tpFaddsplRGMiearrichat eahiditaiumndrbes desirable

anti body cross- (;ocgg;t es, for .bindi.ng to Fucosyl

- GM
propesfies.h These prepegife dncinds ghptiniprdinding inincosfledsiiaad binding to the
bomad R Lo o Rl PO O PEREPRHEC A PRL A0S Ao

provided aee fbtBod Ofof Heathny HCr{ety\d I LobsUFREMIGA)iated diseadet aking the
., enbodi nents, .the refgre ce anti body conprises: (a) a
antiboieg ¢d epmpositiensiod e diselgsWh: conpri sing the amino acid

et IR P LR 10 ot R Gl P LR 4 antigen-
bindinlg(po?tiqn theffeof, twhereie mmntlhedst &) spdvifically birels ¢eFaensybGdfl; and (b)
binds ORGSR :émglﬁ)gelgmﬁ‘l%"j‘.c‘%%q‘% a2t fnd B9 Cluedh 821 ATCC # CRL-2049).

Preferably the antibody is a human antibody, although in alternative embodiments the
antibody can be a murine antibody, a chimeric antibody or humanized antibody.

In another embodiment, this disclosure provides an isolated monoclonal antibody, or
antigen binding protijon thereof, wherein the antibody cross-competes for binding to Fucosyl-
GM1 with a reference antibody, wherein the reference antibody (a) specifically binds to Fucosyl-
GM1; and (b) binds to the human small cell lung cancer cell line DMS-79 (Human SCLC ATCC
# CRL-2049). In certain embodiments, the reference antibody comprises: (a) a heavy chain

variable region comprising the amino acid sequence of SEQ ID NO:1; and (b) a light chain
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sequence of SEQ ID NO 2; and (b) a light chain
vari abl e regi on conprising the am no acid sequence of
WGEHQ70EINMO. 8. | n ot her enbodi nents, the referePCBUS2006/061817

anti body conprises: (a) a heavy chain variable region

conprising the am no acid sequence of SEQ ID NO 3; and

(b) a light chain variable region conprising the am no

acid sequence of SEQID NGO 9. In still further

enbodi nents, the reference anti body conprises: (a) a -

heavy chain variabl e regi on conprising the amno acid

sequence of ,SEQ ID,NO 4; and (b)_ a |light chain .
variable regiongamprisipedhe e@chsd $FquenFs of SECLIDANCY7 s yiwstherergpodiments,
the refe?é} e i M&y 91%1%% Y@ta He%{{lytl Bifin E%?@o‘iié ﬁ:gignst:on‘hﬂﬁing the amino acid

refrerence "an ri'ses:

sequenseedfl SHQ €D rmﬂomd:(d)bm ﬂlght ¢hgin veiabla mgloa@bmpﬁaqg ehu:anmb acid
ght chai n_variabl e reg

sequen%fo%p?‘@@ ﬂ%ﬂ P1e rf% m(hﬁberab?%n@éﬁu@ﬁ deferspeaspnijbogy &@npmes (2) a heavy
chain v.laﬂalﬁé’ ?@1&9&%@%&1@;@ c?d sd lﬁ@ncfe%{ S ASNI8) DRYY) a light chain

alnvrla gl on

vanable m"gmn &inmyyisidpethe aminmm amd stqsenpesf SEQID N-ZQ) | Ix Tt farthand
a light chain variable regi gn conpri sing, the, am no
embodi g enoe gati CORDRIBSS: z a l}eﬁvisﬁl@u&gg e regmnscompnsmg
I M
the am%h??@%ﬁéﬁﬁg? SESBOTD XO: @ AP RO MELcgion comprsing the
amino mcddpcqlsncegofaSRQHDN @héi n yetfirdidrembedinmmts, Hetrefesertchantibody
.product, of d froma human VH3-48 gene,
comprifgsd e arhefe AR THIAT TBien P TOAr It HRCOSGEseyhenes,of SEQ ID
NO:5; ddi &) dilipht Gt @arfawetﬁagibn RbRHSHRE mmﬁelaemes@% ence of SEQ ID
nonocl onal antib r an anti gen-bindin rtion
NO:1 lt hecmnfﬁlrth@rmmboshmqna the @fﬂremq:aannbw ¢oanhprses € aaheavyaham

e RS ot S5 S ST i
h
el Sl ISR S SOBESSE Y

He aug aget, thiy distlagire persainoio a@mw@@ mnpslpn@l agtitpdybor an antigen-

bindm%g?%lpp §1§ ﬁgofa %%%\é}lrr%] %ls'wy €§§.m vap%té} C(DRgl}e' l?fﬂfhéa of or

derived ﬁ‘gmclﬂn% VM3 defit, r\ﬂh@&@ thdatBody Q;pecﬁﬁ)all?1 biddd thucosyl GML.
chai n variabl e region conpri sing SEQ

This digelesyre further pegryides ﬁ@ﬂa@la&%dr mappdonad gnt@bpd@mmﬁlgﬁm«bmd@g portion
thereof(S %Qngllp%ggv ?/'E%thcfhg]?lt \Q?lrabf%r %18{1 E}ga? 68&3%‘?1%9 o%r ﬁgﬁperd %&E% a human

h vart ab
Vk L13 BerOwhéreir th)a aatibe\specifieally biadd hlaioeyl#@@ilon CDR2

A preferrerriocrgn?‘rglrrlla ion comlp?lseNso 20;
(a) a heavy chain variable region CDR1 comprising SEQ ID NO:13;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO:19;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:25;
(d) a light chain variable region CDR1 comprising SEQ ID NO:31;
(e) a light chain variable region CDR2 comprising SEQ ID NO:37; and
(f) a light chain variable region CDR3 comprising SEQ ID NO:43.
Another preferred combination comprises:
(a) a heavy chain variable region CDR1 comprising SEQ ID NO:14;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO:20;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:26;
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(c) a heavy chain variable region CDR3 conprising SEQ
ID NG 26;(d) a light chain variable regi on CDRI

w@eowpie®dNg SEQ I D NO 32; (e) a light chain vaPCEHDE®06/061817

region CDR2 conprising SEQ ID NGO 38; and (f) a light
chain variabl e region CDR3 conprising SEQ I D NG 44.
Anot her preferred conbi nation conprises: (a) a heavy
chain variable region CDR conprising SEQ I D NO 15;
(b) a heavy chain vari-able region CDR2 conpri si ng SEQ
I D I\IQZ 1 (c) a heavy chain variable region

P i ol Vel Teon 2R PR 3EITAD: ?/?Q'h?b'cﬁa. .

@ra' 1?%3 Bhdif YarPiblFBRONTODRY cmnBelsi @E@D\W% aadd (f)
t chain varlablerelon rising SEQ I D
Bﬁ))azlaht chanrovamblqmesm %E?c@nmmg SEQ t4ses: (a) a

Anotheigre\f{rﬁe)cdcé)nﬂ)é%%“ abl e regl on CDR conprising SEQ ID NO

né’ﬂ%’lpﬂ fari abl e regi on CDR2 conpri sing

CDR3
e B o S N Ve abl €

(B hwavZDmiin yavighle wiging (Cr |cpmms13g SEQ;I)D HQ:2Bht chain
bl Q d (f
B AIGRY skl yEh eI Tk S MR St0 1 o
D I po:3
E?a%ﬁghg ﬁg;ﬂ%h\g/g??éaﬁg?%% |Rgn C[gga idg;ﬂE(?l sin gsEQ I( ?)) Ng
{2 l(giv,i chaip ¥agiable regian ngRﬂé;@n@nﬁl@gu @N@g%%rﬁ@fli si ng

e R S SR

Anothef QﬂdfﬁﬂemﬁhblﬁﬂmrdoﬁlpmlgesSEQ I D NO 35; (e) a | | ght chain

463 e iR s 1 BB SATEERaS SERORT NRSSEQ | D
R oo SRR i F%E‘E‘*Z%P?%%%?&*“%?ﬁ?’?%@ Lo 10 o
18), 2 fdayy ahdip auyatdd rgion/@DRE wbmprisp SEQIDRN:28pr i si ng
T PP e S S BOR CSY SARS NGB0 COF
(e) a light chain variable region CDR2 comprising SEQ ID NO:40; and

(f) a light chain variable region CDR3 comprising SEQ ID NO:46.

Another preferred combination comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO:17;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO:23;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:29;
(d) a light chain variable region CDR1 comprising SEQ ID NO:35;

(e) a light chain variable region CDR2 comprising SEQ ID NO:41; and
(f) a light chain variable region CDR3 comprising SEQ ID NO:47.

Another preferred combination comprises:

(2) a heavy chain variable region CDR1 comprising SEQ ID NO:18;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO:24;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:30;
(d) a light chain variable region CDR1 comprising SEQ ID NO:36;

(e) a light chain variable region CDR2 comprising SEQ ID NO:42; and
(f) a light chain variable region CDR3 comprising SEQ ID NO:48.
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(d) a light chain variable region CDRI conprising SEQ

ID NO 36; (e) a light chain variable regi on CDR2
w@owpie®dNg SEQ I D NO 42; and (f) a |ight chai PCT/US2006/061817

vari abl e regi on CDR3 conprising SEQ I D NG 48. O her

preferred anti bodies of this disclosure, or antigen

bi ndi ng portions thereof conprise: (a) a heavy chain

vari abl e regi on conprising the am no aci d sequence of

SEQ ID NO 1; and (b) a light chain variable region

conprising the am no aci d sequence of SEQ ID NO 7.

Other pishgren sPpSs & Bl fipuBmgr RLiGS I SRr O BPipor comprse:
@Z%%@Q\%ﬁclﬁfn vhablelfedich %bm@ﬂﬁﬁ& e Bninb 9B ds@ii'@n@e of SEQfID NO:1;

ri able region conprising the amno acid Sequence 0O
8D | D NO 8. Anot her preferred conbinati on conpri ses:

) .2, heavy chain variable yegjon conprising th i no. -
(5 o e i Bl e Bt Wiy e ORER fPNo.
Anothefé%‘éféi‘@d%oﬁﬁﬂiaﬁﬂn@&ﬁ'ﬁﬁé&! ng the amno acid sequence of
Q1D NGO 9. Another preferred conbination conprises:
(2 p heaviechajn vhitable regioh sbmerisipgithmarsinapeidseaesnch of SR NO:2;
ac('*d sequence of SEQ ID NO 4; and (b) a light chain
§4ti abl e region conprising the am no acid sequence of

Q 1Rt Bid Qariaotchih dongirRingate 6@ 4kl deqierteIISEERID NO:8.
a) a heavy chain variable region conprising the am no
Anotheppieferedpoaivination coRErise: NO. 5; and (b) a |ight chain

vay | abl [ .S ] .no aci .
G313 R R A e R B AT A S ARBRIIRY 1D MO,
@@ a heavy chain variable region conprising the am no

aci d sequence qof SEQ I D NG 6;

. ; and (b) a.light chaj
(s light ghata ypdable Bghn cmfglsmetgsﬁmw %y %Fqg%?ﬁ?é%} SEQID NO.
. ibodi es of this disclosure can
Anomeggl,gf%rc%d'\&eg%np lgiglzgﬁ’?%éfséngt h anti bodi es, for exanple
¢f) actreal g Ghain varfapi¥ireigiont oppprisitigt the amiroweeid/sequéree of SEQ ID NO:4,
%Qéi bodi es can be anti body fragnents, such as Fab

-

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:10.
Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:5;

and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:11.
Another preferred combination comprises:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO:6;

and

(b) a light chain variable region comprising the amino acid sequence of SEQ ID NO:12.

The antibodies of this disclosure can be, for example, full-length antibodies, for example
of an IgG1 or IgG4 isotype. Alternatively, the antibodies can be antibody fragments, such as Fab
or Fab’2 fragments, or single chain antibodies.

This disclosure also provides an immunoconjugate comprising an antibody of this
disclosure, or antigen-binding portion thereof, linked to a therapeutic agent, such as a cytotoxin
or a radioactive isotope. This disclosure also provides a bispecific molecule comprising an

antibody, or antigen-binding portion thereof, of this disclosure, linked to a second functional
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or Fab'2 fragnents, or single chain antibodies. This

di scl osure al so provi des an i munoconj ugate conpri si ng
w@pooansiobndy of this disclosure, or antigen-biPdi/ng006/061817

portion thereof, linked to a therapeutic agent, such

as a cytotoxin or a radioactive isotope. This

di scl osure al so provides a bispecific nolecule

conprising an anti body, or antigen-binding portion

t hereof, of this disclosure, Iinked to a second

functional noi ety having a different binding

moiety BR7 e et ARl SRy GRS WPy g ieta ipfgporion

thereofOr anti gen-bi ndi ng portion thereof or i mrunoconj ugat e
or bispecific nolecule of this di sc_l osure and a
Slearpesitiens cmmsynmgmb@éy,eor@ah génebinding pattiom thewsof, ded.

| Is di h b di
1mmunggcfnrltg%iﬁe_ %icbllsg;eg?lc F%? gcu &f! t?’f? edrlsgcg sturee %tn%;%) 20! §e§1|’tls§in aecceptable

camera;re@lﬁllﬁevﬁémon'passed by this di scl osure as well as
expression vectors conprising such nucleic¢ acids and

Rbisteicaqid molesisr earasingthe AnEhqstiess ef ByiggR-binsing portions thereof, of
this d1s%§§r‘3\é% alsd %]l'l ghs?s%h ‘32 Lﬂl'ix? d%%@g rge% welf 484 {%Pe%%ﬁﬁ Vgﬁal comprising

IS ng n heavy ano n
such mtcﬂ&im s@dmmi hosheﬁllslcbniphemg‘tsudeemmmﬁ&eetom Moteobedihiodisclosure

this disclosure, as, well as hybrldrra repared. from,
provides AdFAnSEeRit DRSS doBHEising e igim smdﬂght chain

transgetﬁﬁ%, Swhng@{n e hdllss e%ﬁ@egﬁﬂ 5&1bo‘d2 03(1; fis @1@@15&%5 RASPEF4s hybridomas

I sclosure provides a met of treating or
prepare feare su¢hngmausti, sbasin thiedrybudema peduéss the avithodgfof thisdisclosure.

S OB B TR P
dlseaseQQfaidc&E‘lechBi 8ffwth Of tunkirTelé SEIrOSHEEF ucHsyRTGNINDEHH rlsmg

fective to treat or prevent the disease. The di sease
admlmetqnng)t,o the gubqutéhmarélbodmm@nug@-@ndmg ipartpndhercef, of thls disclosure in

an amepf St At BER o pE bl e AaRET T6L bisedsd oy BE ShFEiRtblc, cancer, e.g.

lung caﬁﬁ:@xa% gligeaaal cdllMump ¢andéd) Ng an anti - Fucosyl GM
ody. The anti-Fucqsyl -GV anti body. nmay
o i preferredheibedipients i Aistlostte providasd raﬁhwbeﬁtyeatmg cancer in vivo

. f G
win BB RS 0 MG R oS Bl BL Mburne,
chimerid) bhmehized sriainhancaitibodyinBxaapleesf he candessriiat mag bk treated using
|.ung nc renal cer [ ena
the megotdpf i Slosoro Bl BE cabiey Tnelughig: Sl il dppgcager and non-

small &ﬂ%ﬁg é&H&efE‘néﬁcahB&' (wgl AehA el @arbmmaap %mbbﬁstbﬁfaksmrﬁfmmrs
(ALL)" adult T-cell Té&ukema (T-A ),cronlcnyem

chroni¢ eudmltn lgukenmias mcludingrasutedympbodydigleukiemia @qub); |adult T-cell leukemia
e Tl e A
leukemia, lymphomas (e.g., Hodgkin’s and non-Hodgkin’s lymphoma, lymphocytlc lymphoma,
primary CNS lymphoma, T-cell lymphoma, Burkitt's lymphoma, anaplastic large-cell
lymphomas (ALCL), cutaneous T-cell lymphomas, nodular small cleaved-cell lymphomas,
peripheral T-cell lymphomas, Lennert's lymphomas, immunoblastic lymphomas, T-cell
leukemia/lymphomas (ATLL), entroblastic/centrocytic (cb/cc) follicular lymphomas cancers,
diffuse large cell lymphomas of B lineage, angioimmunoblastic lymphadenopathy (AILD)-like T
cell lymphoma and HIV associated body cavity based lymphomas), embryonal carcinomas,

undifferentiated carcinomas of the rhino-pharynx (e.g., Schmincke’s tumor), Castleman’s
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primary CNS | ynphoma, T-cell |ynphoma, Burkitt's

| ynphona, anaplastic |arge-cell |ynphomas (ALCL),
weoeioanemss T-cell | ynphomas, nodul ar smal | cl epoBUSO/H61817

| ynphormas, peripheral T-cell |ynphomas, Lennert's

| ynphomas, i nmunobl astic | ynphomas, T-cel

| eukem a/ | ynphomas (ATLL), entroblastic/centrocytic

(cb/cc) follicular |ynmphomas cancers, diffuse |arge

cell lymphomas of B |ineage, angi oi nmunobl astic

| ynphadenopathy (AILD)-like T cell |ynphoma and HI'V

disease,aié 3 1’9‘35901%9 dréu]? ?Ye’ ﬁ%{*l %&ai&%&%%acr%&f&%ﬁa and other B-

CIﬂOﬁHS ere car cl nomas

cell lynfphbmas mhmpiamangeal gar,cm‘aﬂ’mm b’tmleehmer ,Wkirdancer, cancer of the head or
Cast | eman’ sdi seas ﬁ Kaposi's Sarcoma, nultip
neck, CygRIOYHAT INGAPAH In7ligpant Melancsnt RTINE S8R rgﬁfal SR cancer of the

anal 1egfSE slonl XHRARAR SestilGRP PAREA R g@k CRF, IR Eina 9@@@ fallopian tubes,

afdcer, skin cancer, canceér the Head or
carcinomitod timoamdomemmu rcammdnaa oﬁthd: cgmixntarnieboma@iihe vighra, carcinoma of

cancer, ct al cancer L Eh anal i.on,
the vul\gy GHSEH P! AR GPhaR s PR Ohine SRR LIRSS PG PR OB Hiegindocrine system,
cancer gﬁgg %TIB Rhd! SfcEadd tﬁ@bﬁﬁt sz@@ gland, Qfaﬁéé?meoidréﬁ? gland sarcoma

m carC|nona of e cérvix, carcinoma of
of soft tiwsye,vancec af ﬁxenmethraoﬁaucheoii/thc penls,csahé tumars of bleildhood, cancer of the

bladdey SREH TR FABECTRPST e oroF KR by GRGTSR S the centeal
nervou§§>}l@ﬁ:ﬁ{ (CNS), hitndtaingiopehiedisgsighdRdis tGRABE Faif btelh@liaad, ehaltary

gland, sarcoma of soft tissue, cancer of _ the urethra,
adenomgappidermsid eanses éw%mne el gancghspeirgrmeniallumeuced capgreeincluding

those mJgFéJjﬁr% Qslb@ggse, teﬁ e, ﬁfehg;nrataﬂg cgfngf?ﬁﬁ{oﬁg 0! ?ﬁt cers.

e 0 VIS, neoplasmo e centra
n)ihetctbauﬁy sﬁdamwaﬁﬁ@s oft thah’rstaan@fsdgane siilk be sppeﬁait feooh the

follomgg gg{rr@;,lep.%%eg@%gnndgl | onﬁég@lt i a@)é}p?ge consitued as limiting. The
content@ Q)Y i ﬂéé’s‘l dg¥n5a.'ﬂﬁ Wekils C;?a%?sr ahd! rgﬁ%hbﬁ@d%ténlﬂ S Stications cited

uce by asbest os nmesot hel 1 ona "and
throughmtrﬂum;tpihoatmrmre smpldssdrjamelrpsratc{d Ieaeintbyaeigranse.and
advant ages of the instant disclosure will be apparent
fromthe follow ng detailed description and exanpl es

whi ch shoul d notpb.egﬁonst rtued !ﬁﬁ hl nm t| ng. The
contents of all |es pat ent s
W@u@ ujal sheWe thepaichiotide Mubﬁ@t(SEQSIIENKE@)tahﬁ QHQiitDﬁﬂld sequence

hi s appllcatlon are expressly | rated herei
(SEQ IO D196 e 13ev-6 Phish SeRaR Fegipront tﬁ%&%ﬁ%g@ﬂﬁ?@ﬁ&@ﬂf/wdy The

CDRI Wsequence (SEgﬁ%m%rjgﬂ t he hhel%gvy ?ﬁ%ljl n ré@bﬁp&m

delineatat dralihe Vi Bgindd geimtihed&Blatihomare indicaded.onal  ant i body

(55 B 1 B)° FEIPHHE “PERS ISR i MR RBY) o Seence

(SEQ Pb H@fﬁdfﬂee wgqft 'cHﬁh'vﬁﬁ%l@E ém@htﬁ@ssﬁ hufrlafl ichobBnan@ody. The
he nucleotid uence I D NO 55) and amino acid
CDR1 @E\Q@d@ 31), CDR2 SEQ ID and CDR3 (SEQ ID NO:43) regions are

delineated and the V and J germline derivations are indicated.

Figure 2A shows the nucleotide sequence (SEQ ID NO:50) and amino acid sequence
(SEQ ID NO:2) of the heavy chain variable region of the 5B1a human monoclonal antibody.
The CDR1 (SEQ ID NO:14), CDR2 (SEQ ID NO:20) and CDR3 (SEQ ID NO:26) regions are

delineated and the V, D and J germline derivations are indicated.
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(SEQ ID NO. 7) of the light chain variable region of

the 5Bl human nonocl onal anti body. The CDR (SEQ ID
WONER03/03799CDR2 (SEQ I D NGO 37) and CDR3 ( SEQ | D MO/43)006/061817

regions are delineated and the V and J germine

derivations are indicated. Figure 2A shows the

nucl eoti de sequence (SEQ I D NO. 50) and am no acid

sequence (SEQ ID NO 2) of the heavy chain variable

regi on of the 5Bl a human nonocl onal anti body. The CDR

(SEQ ID NO 14), CDR2 (SEQ I D NG 20) and CDR3 (SEQID

I YT .
(SEQ IDNO:8pof tHe l1ghim]mam:vz:m'(aBlT‘:(@egl&‘1q blﬂ}h?@Blaﬂninmmn\i}g}o;aguélldleantlbody. The
cori GER NG Dricbsa QErUnNoA Gor 13 G Bod -+ reesionrree

dehneat@@gg.l {hQ Wb B7 hern{HiBiefivitans ¥R &Eqand CDR3 (SEQ I D

regions are delneate and the V and J gerniine
Egnra&:ﬁ sloves the auclediideateguencE(FLQ EDMNOSHpasd athimo acid sequence

(5EQ 13 Si0 e L ARy oG reging oF s AP ERnah e C‘aianﬁbody The
h

DR O N D R oy Card PO P e

dehneauead)agd?)her‘ég? en@J gemnling denl@@ucm@ agmigdicatedy, D and J

FIRLTE 8 S ¥ Al indell I R0 RANG! 9 b A8 sequonce
(SEQ IEN(DI oNELthe SRR dHAiMNRrBbleokgiohef tHed4 kiltahmmeasdladdl @ntibody. The
on of the 7D4 human nonocl onal ant i bod The CDR
COR1 (ST NN BEPRASE REHOHD eI i SO0 ASirosiops are
dehnea%@ aﬂ@l} r@%&)@ eﬁ{ll?n da%h'vgt?d@xtsgpe ﬁﬁga%ge vV and J gerniine

i ons a enn |cate ur e shows t he
PiguredA ishews thenmoleotidieQuéeiioe I‘BZEQZ[D WO 2) ahd amami axlnd sequence

(5BQ T Mo Eiob B ek R SO 0B 1 A ponoRlhatppbody. The
coR1 (S RO, € GIREI SR AR ) (3md 16000 65 R

regl ons are delineated and the V, D an
delineatperandl theeV dig aind dtgemhneadeelvamS@m mdicaridgur e 4B shows

Fikar s E e oo SR Bl A B cpsfEbchuence

(SEQ IDq%qo of the i hiéﬁlmmlﬁld@ of lop il 7Mmmmonaamacaﬁibody The
%) g D NG 40) and

CDR1 5\‘15(21 NQeéﬂ)a ﬁ»)PPaQ GSEQ {'ﬁ?E it @nd e B\éSEQa‘Pd‘I@ ”@érqﬁlqméﬂe
e St 350 10 et SRR QUG S0 (e

Fague faashoSEQe dcNotibg sccqhemdee(SE@d\]Q/Nél'lﬁj)rand anmimbhad sequence
(SEQ I{)eIgiO OS? O?Ihethggvyl g’t?a?n Qé\"n e rrg:glr})%colf ?}I;]ea{ 3§iﬁtxuman Xxonoclonal antibody.
The CDR1 (SEQ ID NO:17), CDR2 (SEQ ID NO:23) and CDR3 (SEQ ID NO:29) regions are
delineated and the V, D and J germline derivations are indicated.

Figure 5B shows the nucleotide sequence (SEQ ID NO:59) and amino acid sequence
(SEQ ID NO:11) of the light chain variable region of the 13B8 human monoclonal antibody.
The CDR1 (SEQ ID NO:35), CDR2 (SEQ ID NO:41) and CDR3 (SEQ ID NO:47) regions are
delineated and the V and J germline derivations are indicated.

Figure 6A shows the nucleotide sequence (SEQ ID NO:54) and amino acid sequence
(SEQ ID NO:6) of the heavy chain variable region of the 18D5 human monoclonal antibody.



10

15

20

25

30

The CDR (SEQ ID NO 17), CDR2 (SEQ I D NG 23) and CDR3
(SEQ I D NO 29) regions are delineated and the V, D and
wa 2@eneiodne derivations are indicated. Figure BEI/EHINS061817
the nucl eotide sequence (SEQ ID NGO 59) and am no acid

sequence (SEQ ID NO 1 1) of the light chain variable
regi on of the 13B8 human nonocl onal antibody. The CDRI
(SEQ ID NGO 35), CDR2 (SEQ ID NG 41) and CDR3 (SEQ ID
NO 47) regions are delineated and the V and J germine
derivations are indicated. Figure 6A shows the

The CERFY SR 18X RISE (SO, 38 CERS RELI BEL resions

delineateigindnheV, Dhad T8{dbmiinerasiviibescire fadicatél, | body. The CDR'
(SEQ ID NO 18), CDR2 (SEQ I D NQ 24) and CDR3 (SEQ |
I‘E@E‘EeﬁBrSQQWéﬂéﬁ icleotide pesanced SERID NO:60) and amindacid sequence

6B
(SEQIFFNE, 1295¢ A 1PLAAE Suitfe tchin Bk 8103 At ipRASIA pptibocy.
The CBEI] (EBQ éD(_I\EEQ6}, CDRR (SEQ IDNO7A2) didODRSHEEQ IeK e &%%%mns are
e

deline SER3NTS NandeEerierg (TGP RRIB e ?:gRs (SEQ I D
"I@lﬁ@h sh&&h ﬂﬁsal@ﬁﬁlgﬂle(l)f tﬂc?%@@g R egﬂé‘rﬁe/s Qﬂﬂﬁ Y Hald Griable

derivations are”i ndi cated
regionsdfi JinbBi a,5tD4, NE4 a8 Bdamt1 8D Swith éredesnaf gertind ¥g\348 amino acid

! regions of 5Bl, 5Bla, 7D4, 7E4, 18B8
sequenge]@%@wgh )t he human gerniine VH 3-48 anino acid
55?9&%6 BGRowSHHe dl@nﬁ@\@@f)the Exhﬁféra%lcﬁseﬁﬁ%s b %hmmanable

he am no acid sequences of th |g ht ¢ a|
reglonwfrﬁl%ﬂb PBla.cbriEdol 8BBand BB awith Dzr: hunie, get@8e ¥pd.13&BBno acid

germine Vk LI 5 am no acid sequence

sequery @3‘?@9@@% Fi gures 9A-C show the results of ELISA

Bigats mm shodethenrsdul@ of ROISA akpdaimmlrs deiestratdd that human

nt | bo,%i S agai nst Fuc%&l - Wioec:l fically bind to
monocalﬁlélﬁm agaipst Jypesyl-Ovl spesHisally hindrteduresy! &Ml

I

AIREs SAC SohrsRAnts oERALS, ATl Ae Ml TSR pe ta
humanbnasrd)ctomakmitllbedlex pgains Fogosyl+GddY peCificalli-bindrte %ells'ldkp@essmg

gfpxgthe results of flow cytonetry experinments
F“COSYE' bstrating that (A and B) the human monocl onal

«'smgmle@ 0 £ SR S kredults eﬁﬂbw@yl onty % xpBEmERts HeSUh{tRERe that (A and

cell lines DVM579 and E éxpressing
B) the lfmmms lonapnal aatibodi¢seagain) Fudoey i1 galmiathe@eumuﬂ’acfemfmdll lines

DMS7h ]a{lg ?ln % Irlrlgg X frg?sngg]l§ o%%ll-: Sésld g\q ((E)Qhe/ b\(?sfd ¢ells ‘were found to

continue expressing Fucosyl-GM1 in vivo (i.e., after implantation in a mouse).

Figures 12A and B show the results of Hum-Zap internalization experiments
demonstrating that human monoclonal antibodies against Fucosyl-GM1 can internalize into
Fucosyl-GM1+ cells. \

Figures 13A and B show the results of a complement dependent cytotoxicity (CDC) cell
proliferation assay demonstrating that human monoclonal anti-Fucosyl-GM1 antibodies kill cell
lines (A) DMS79 and (B) H-4-11-E that express Fucosyl-GM1.

Figures 14A and B show the results of an antibody dependent cell cytotoxicity (ADCC)
cell proliferation assay demonstrating that human monoclonal anti-Fucosyl-GM1 antibodies kill

cell lines expressing Fucosyl-GM!1 in the absence of CD16 blockade.
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Fi gures 12A and B show the results of Hum Zap

internalization experinents denonstrating that human
worwoobeml anti bodi es agai nst Fucosyl - GM  canPCT/US2006/061817

internalize into Fucosyl-GM + cells. Figures 13A and

B show the results of a conpl enent dependent

cytotoxicity (CDC) cell proliferation assay

denonstrating that human nonocl onal anti-Fucosyl -GV

antibodies kill cell 1i nes (A) DM579 and (B) H4-11-E

t hat express Fucosyl - . Figures 14A and B show t he

d L] I Ci
S P A P SRR b ST oo
implantedrpich DMBYO! smal cellMing FaneaSMmoddl1saPhdRPHGRE] *? A'ftefcﬁdmor was
| i nes expressing Fucosyl-GM_ in the absence o

establighed.the pucerweyg treated @we@r%eﬁowth one afihefol omlmm@empms ¢A>rRBS

i, S PR 8574 o 0 BT ot B0 o

GM1 nifrioelonal antibody 5;]@}5 atekx ?gmﬁqief d}oluﬁd'; feD)TimttﬁF WeIs§l- GMthj%ﬂoclonal
. fi times with one of _the following therapies
ol T - B e
a
10 mg/k® Eg{: Iﬁgl)rt]sgr br 27? Ialgigjg '690 Gé\{fp %ﬁocl&;@l a dﬁlﬁgﬁﬁpdy% per mouse.
The twamt volEme o8 yhe st daymfdrrlahnait vmstabdmdy)OErBh .at 30 ny/ kg

) . antJ - Fucos nonocl onal antib .

By 88 end PSRt R at et TR o SSPECIBY. of he mice
shown iOPi@ate0rml anti body 7E4 at 30 ng/ kg per nouse. The

tunor volume on the first day of treatnent was about

Figrrend @ shoovajibe sxean grownveighisdfahe mics shewn iafiigunets.an

tunor volunme, respectively, of the mce shown in

Figure 15. Figure 17 shows the mean group wei ght of

the mce shown in Flgﬂ@"&éne@g H ed Description In

one aspect, the pre el ates generally

tlo ohe edpatte merpnmml dnsrabsmmteild:teujgemsrallpam isiotwédambyodmm antibodies,

. cl onal an dies.that bind specific
particulBgy JSp aproclnal Gebpdled dist Bisd ReRb YA fusdsy- SR ol certain
embodihertd) tife Aitib6dieSHf BisLdifiiBiute SHELIPHNd B Rord kil MK Binctional

funct’i onal properties, such as high affinity binding

properties, susb@s ylgh@ﬁﬁm@n@ndmgtth &Fuednyl-GiM 1 angd/omrthe bblﬂlt)gtoamhibltzgromh of

tumor {et0h v ¢r3n by i behall e Bloctinefts, dhl afifiddiislur his gisglosure are

denvecﬁﬁbm\@.ehc‘uw Hear dddQLgh@bhdiﬁ’ gumlaRGedicibls SdAIrtofRHERE pirlcular
uences and/or_ conprise particular structural

structugzd gﬁﬁ@#@%ﬂ@b @R C&R rgpions @@n@ﬁgmg eApicrisr Agineeacid sqgugnces. This
dlsclosﬁfg o}f}evﬂgé goﬁ&ﬁ%ﬁﬁﬁ&ﬁes H&lﬁ) a?ﬁltgrsﬁclp&ﬁ}q%)qg immunoconjugates

ated anti bodi es, nfetho ing suc
and b1sipﬂ¢1ﬁb odilesi]esicomprisiog rspclgattémdles and pharmaceutical compositions

containing the antibodies, immunconjugates or bispecific molecules of this disclosure. This
disclosure also relates to methods of using the antibodies, such as to treat diseases such as

cancer.

In order that the present disclosure may be more readily understood, certain terms are
first defined. Additional definitions are set forth throughout the detailed description.

The term "immune response” refers to the action of, for example, lymphocytes, antigen
presenting cells, phagocytic cells, granulocytes, and soluble macromolecules produced by the

above cells or the liver (including antibodies, cytokines, and complement) that results in

10
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and bi specific nol ecul es conprising such anti bodi es
and pharmaceutical conpositions containing the
W@ioroeEes, i mrunconj ugates or bispecific nol BCUUEN0€661817
this disclosure. This disclosure also relates to
nmet hods of using the antibodies, such as to treat
di seases such as cancer. In order that the present
di scl osure may be nore readily understood, certain
terms are first defined. Additional definitions are
set forth throughout the detail ed description. The
: " T ISt he action of. far
selctive Salfisgt T dAGIcB0P BR3P el oo o bl by Phinvicihe pathogens
cells orpisagsdyfetted aihl pathogems) vrestus SellK BE i edsePbLautoimmunity or
nmacr onol ecul es produced by the above cells or the
paﬂmlog}c@[emﬂemwu@aa' negmahhympgyeedls or Higfueki nes, and

A0l AR Hu Lt paliie: .”tréfelksnlﬁ%??itoi:l)(e ig@qﬁgﬁoﬁs?xg)o%ﬁi‘;wgefn a variety

destTtuction of, or elfimnation from uman
of signal isemsduntiop atolergles shat eyl asroler intths B aggissivrasftaegigil ffdm one portion
at hogens, or, .in cases _ of

of a cell 0 8510 %p]ft'c oy g!rgglhl.ﬁég gxlé‘l?cﬁlgqr.eipntﬁlp Phyase {'@H,suffgq;q@peptor" includes,
for exafpBhot&lules afll corhpRYESOf rﬁ)l%ﬁﬂ%?ﬁﬂl? gF fe@b‘i%ﬂﬁsggnal and the

.pqtﬁvvay" refers to the biochem c at 1 onshi
transmissionebsuch asignabagrossitheplgsmbp ntendmardudial col. Wl exauiplsof a "cell

that . play.a role j.n.the tr m ssi of a signal from

Surfacecgﬁ%epb%r f’? %’Fi pS?Selgt dé%ll‘?sufeolséﬁeo W@Fﬁb &[liIS?FpBCF' acell. As
TheGerieTaatiBody ke réfbirad & hekth indtbdds AR AFBBERE and any antigen
i ncl udes, for exanple, nol ecul es and conpl exes of

binding#spginent éke. ¢ aphiganebipding morian”her single ghains thargof.nAn "antibody" refers

o2 R SSRORALAHBD o RSt IEGRERLD I o e
connecteddgptisuifidoboridycorphaatpén bindiak @sttion theredfh Edch Gesw! chard is
"antibg y" as referred to herein

receptor. The teg .
compnﬁw&fp@d@éml%vgmnﬁlwa}% Bhygvigied hareint eV iegvy chain
constarft r&HHE "Thd heag?r chaiR BbAER 1A BnpRisd Sfthlee Bnﬁaﬁrﬁgbg , Cp and

chai ns thereof. An antléoéy refers to a gl ycopr ot Pn
Cus. Eedniiglit shaig is¢onhmasd of atightedmin (arablehagins (abbdeviated herght as V1)

J chains, ipter connected by disulfide bonds, or an i
and a g 18 B HHE1oB0 L Rt FIEb TS AR s Gy BHserpt g domain,
CL. Theqrpgéﬂdsv&égtor@ cBEBY FurfhRRbubdnadd PRt ErepRES B hypervariability, termed

(abbrevi ated herein as VH) and a heavg chai'n const an¥

complemegiagity datauniniguygionsi GDR birsersnersedoyith regienscbatpe¢ moee conserved,

oni T I Y T e,

arrangedafbdm extiind-etmiveis ¢ carbsxyMeymand imtheifgidwiap akderc PRIL €DR1, FR2,
cono 8, i it A o ot g i
domainztlc})igfji;ni’éré@éjwitﬁ bR ag OR%e RbniNRGEMBAS (%’ftéhDéRélﬁt}fbodfeg B Anediate the

nplenmentarity determ ning regions
binding off the #pmuseglobilintohesf tinsgestdrdactenscinpindimgoariews sedld of the immune

systemté%:g_gggg%gg?g\vs\ﬁé@etﬁe | @ (E]FR%ﬁ ﬁgﬁﬁgf Mél c?arslglca}{l'coimsplement system.
The term "antigen-binding portion" of an antibody (or simply "antibody portion"), as
used herein, refers to one or more fragments of an antibody that retain the ability to specifically
bind to an antigen (e.g., Fucosyl-GM1). It has been shown that the antigen-binding function of
an antibody can be performed by fragments of a full-length antibody. Examples of binding
fragments encompassed within the term "antigen-binding portion" of an antibody include (i) a

Fab fragment, a monovalent fragment consisting of the Vi, Vg, Cp and Cy; domains; (ii) a
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arranged from am no-term nus to carboxy-termnus in

the following order: FR, CDR, FR2, CDR2, FR3, CDR3,
wWO-BW7/0d1982 vari abl e regi ons of the heavy and | iBgit/US2006/061817

chains contain a binding donmain that interacts with an

antigen. The constant regions of the antibodi es nmay

nmedi ate the binding of the i munogl obulin to host

ti ssues or factors, including various cells of the

I mune system (e.g., effector cells) and the first

conmponent (Clg) of the classical con‘pl enment system

F(ab')y -fﬁ%gteﬁ{ rgi‘bl %ﬂt %%Em@hmh{%s %rtWo%b rr?eﬂtsa}{fﬁ(' cgg&%g stui)ﬁde bridge

ortion use erel

at the hﬁ@_@ 6’%101'{‘[(519 o Fcﬁﬂﬁ@ﬁ@xﬁ cQﬁsxéﬁg"Uf PP Und &8 d(grgﬁlﬁé i B8y fragment

‘to specifically bind to an ant
consmtxﬁg@@ slyal Vv Vi Homhias oba gnglhiommofahantibddy, (v) a dAb fragment (Ward er

al., (19@9.}#[ e%&f%s}gﬁ% 8(3}59525 ?f{]ﬁ ?nt Looay a.%fﬁgw isolated

compleﬁiéﬁféﬁkﬁ&et@xﬁmmng%gl% f@EEWF&%e%‘%%@I%ﬁ%H i & c[brﬁ'cﬂxgse of the Fv

term™anti i ndi ng portion" of an anti body i1nclu
fragmenqt;, V.ang¢-Ym, anea;gd%dﬂor by semmtv a¢rm1thf=y eyriemjoined ssing fengmbinant

method?,];bgi Qnéfr%ﬂetlc\{ﬁlk gtllhat ng]?lgHé-lﬁg'n tt%abg I(alg:%s é\Brog?élbcham in which

the Vi, iﬂ(ﬁ@ﬂ%glﬁw palilktﬁ dory n@ndveﬁéﬂtﬁﬂ(ﬂ&uwsl (Iiﬁ!@w@hs difkdle bhald ?v (scEv); see
gi on; §| ii) a Fd fragrrent consi sti nglof t he VH and

e.g., Bl@Hrf ahd i hiSciqneq JA%5AR326; @g%msw@cmgl 988y Lodtc. Nadl. Xead. Sci. USA

85:5 87%‘288%5?%% 'rs]l?nﬁ e\}'&lagl ash 198(#183 Qr% %&g ésnt%ﬁ% B bg %g{dmlgasgecﬁ within the

term "anfigeh-BidGing poi‘tn(nﬂ of am amtﬂioslyo f[hese\énHHOdDSBfrﬁlgmanda&\db)mrwdl using

j.sol.ated. c t t [ CDR) .
L LRI J—
utility lﬁ&mmmaﬁieaaﬁarvl*hta&raﬁus@ﬁ@sd for by separate genes,

can be joined, using reconbinant nmethods, by a

g’gmgmte«t amtnholde'r‘ as hisad heneih) i sntetterhto cofbreto maaaubmiyahat is

N N TRy IR

antibodyMBAtRpEIfiEASDINds BiRBsyE-@M1 iSBbubdtabtialfy fred ABEbodied ﬁ{dﬁﬁ)emﬁcally
42:423-426; and Huston et al (1988) Proc. Natl.

bind angigens gthergBarsBRes He@Rl1). Mogedyes iapdscdated antibods mayche substantially
free ofe{hgf @élﬁl?ar'n%%?ﬁ%ﬂdlﬁp &%&ﬂgonpassed wthin the term

en-bin g por Ion of an antibody. These

The Eémn*y'nfdnaglmaadtmtlhm?" @bt‘mbﬂ@dmr(:ﬂ F?l@)dti?&\ﬁﬁi@bﬁﬁﬁﬂ" asdused herein
echni que ose W.th ski in the .art, an
refer totwerargtg%ﬁ{ %‘ﬁ%ﬁ%”age AlpGulaF COMPPFEOR pfgmonoclonal
|
antibod} %H@E’Sﬁ%?aés?lda’gté‘%%‘eﬁlf’%‘ﬁ S &icifind PO £ 2 particular epitope.
dibe nmuym(rm antibodyllbastusad herelrny isf intepded todnélade antibodies having

variab1f ot th §bi R e ol E sl AR v g frman
germlifelfstog@fulib Sequiehsdsa Futthéimoré, i £ the @htiBonyi d@iﬁt’»ﬁh@ﬁa éd?ﬁiant region,

S eC|f|caIIy bi nd antigens other than FUcos
the conm@r@e@n $oris derdyes feam Bamar gernl FWWT@ng §¢C&1|en<§ﬁs The
human bhf6odils S rchs%?ds{uléln?e[y HRLGE hno?eH REidGEEB: %ﬁ'!:osﬁed by human

germline immunoglobulin sequences (e.g., mutations introduced by random or site-specific

mutagenesis in vitro or by somatic mutation in vivo). However, the term "human antibody", as

used herein, is not intended to include antibodies in which CDR sequences derived from the
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The terns "nonocl onal antibody" or "nonocl ona

anti body conposition" as used herein refer to a
w@e@pas®ab: on of anti body nol ecul es of single nMCEUS086/061817

conposition. A nonocl onal antibody conposition

di splays a single binding specificity and affinity for

a particular epitope. The term "human anti body", as

used herein, is intended to include antibodi es havi ng

vari abl e regions in which both the framework and CDR

regions are derived from human germine i munogl obul i n

o SEARRE puSHANIF AR ko PR PSR PAS pon

framewbrloseqherges. ger nl i ne i munogl obul i n sequences. The
hgnan antibodi es of this disclosure may include amno
by trredingas snanoeloppliibedio yelstfarintedies displaying a single binding
. Cli ag 3 . | C
et TSI S SUERBERILE Sy AR THLADN 4ICIYBR
derivedSomahiimamgeamlinenninmneglobjilin kismenes, I Gige drabodinbntthe human

o SR 5 R B Dt G bSO S ST o
transgehi0 $ORARFhADN Eniffal, 2NP1NBns bha) h%ﬁg ?%ﬁnoxﬁé‘ E&nﬁ’ﬁ’sﬁg a human

mouse, have been grafted onto human mewor
heavy chaiguteansgane antl @ light chaimuamsgeneoiuss] torealimandriabioetl/¢ell ef er s

B 0 205 B e Pkt R 83051 Ao
that arefprépead ekprRidd @bhiE @G i6618ted b9 réImbiftht bieas, BYETRR (a) antibodies
erm i ne 1 munogl obul i n sequences. In one enbodi nent,

isolated; fremagirimatd A g e RoRRHsC)het 1 BansEsnisos tignedrareesopyal for human
immun SO AONRL0L £ BTl i SpePecFipEitlont sl EA (P bBow), ©
antibodi\iscigied figanohest celirpansforngdao bxigress the Amtac hstibody, e.g., from a
trans et LKA e G101t e AR B EARRIARIOR B fuan nibody library,

and (d) %ﬂ%ﬂ;)(gﬂgé’ﬁrepeﬁ'ﬁd,ﬁgﬁsﬁﬁf &hbdled gﬁﬁbﬁ%ﬁ%ggg’Mans that involve

odies that are prepared, expre created or
splicing efthumandintngumagbabutin igams sequenvss tosatbér DNA(sejueances. ighascombinant

human %ﬁtﬁé@é&%ﬂ}a&é g%%&%’%&ﬁ lbrhygrgl&ﬂéﬁie ggqqgﬁ%d%R irg’gions are derived
from hirAAERA1RAL ihhitin8 S0 E i de qRer¥ " IndREBi nneRALAshtS, wRTEORch
descri bed further below), (b) antibodies isolated

recombinapthumpmantitodias can hesibigciestotin vsgpmutagenesis (b iwden an animal

PR g L0 050 S5 o8 LRBAL e amin i

unan
sequeneastof gy lahd Varygiomsd thehecambinanchintibodies prarseqiences that, while

derive 547 58 el 5 R SYBR VorARAEA-GBMIGEh TRl xist within

the hunSROHEIB6EF gbithIRlhEferblie i fglences. Such reconbi nant
human ant i bodi es have variabl e regions in which the

Asaisedvbereina NigoigpR nefegs torthe amtibodprclase (e.4. ¢ Il bulgdil) that is encoded
ermjne i ogl.obul i n sequences. In certain
by the BERKY PR oL AR SRIE PR O

The phrases "an antibody recognizing an antigen" and "an antibody specific for an

antigen" are used interchangeably herein with the term "an antibody which binds specifically to
an antigen.”
The term “human antibody derivatives” refers to any modified form of the human

antibody, e.g., a conjugate of the antibody and another agent or antibody.
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reconmbi nant human anti bodi es can be subjected to in
vitro nutagenesis (or, when an aninmal transgenic for
whevane1oge sequences i s used, in vivo somatic PCT/US2006/061817

mut agenesi s) and thus the am no acid sequences of the

VH and VL regions of the reconbinant anti bodies are
sequences that, while derived fromand related to

human germ i ne VHand VL sequences, nay not naturally
exist within the hunan anti body germine repertoire in
vivo. As used herein, "isotype" refers to the antibody

FThe st m(‘“Bruthaniztd Yh@odyd R 1}1te}15§$|1ﬁ' Efeﬁ e ARy i B cg%gﬁ(
chai n constant regl on genes e phrases "an an
sequenqes dcgmctfrmg the gemﬂmg of 2nathet rﬂaanmahan épﬁdiﬁs,%pelt hd 4 z!ltq fnofﬁ@r have been
an _antigen" are used inter erein with the
srtted Bt o P SEmest A GHSore] Beméres fgonguegiications may be
made “qmﬂ 8 humah TRanieR¥d?k séueResant i body derivatives” refers
to any nodified formof the human anti body, e.g., a

&bﬁf‘e"'@a@‘m‘fm angibady’l is gatgnded do aafat ﬂoemtlhgnheﬂ inowhich the variable
region & Y %";ﬁ (ggr " humani. zedd E%\ is intended to
gion #htaeS Y M S Fifin e TS ma e L SRi L prsion Wapanpegpre derived

from arfotiespdtfesy Qi ds AR affibA@IYah RBicHBERRHARE re%ﬁlﬁﬁeﬁﬁencééjé‘rg derived

as a nmouse, have been grafted onto human frameworKk
from a GwysRAbedy Apditheicongmt Fegipmsasurngee greoterived fibhtahimarsantibody.

L L LT s MRS

to an alafbbdjaddﬂt binds 1o mcxsw GNH wil b &) of Ire 00 O™ sleless@ﬁﬁ@@p@f@ably 5%
ived fro peckes and the constant regj

10° M gt ess PEREFORIGr ¥ 0 M b sinBORProbpey dot 1 M prisssan
Q‘HE kRO | N WY Gh -1 a6V fliébéigl & i Qdi o%@ﬂi"ﬁ)ntﬁgﬁss%ﬁuon rate of a

derived f¥8fh a nouse ant ¥ an constant reg

particuBE aptEvEGSindpen Bitsrhotiod, \thﬁﬁas&hbtﬂmn' t‘ lobeﬁ){” afﬁseﬁsrﬁﬁbm is
herei n, an anti body t hat ‘speci fi cal 1y binds to

intendeB tic msfgni to@®M disscridtioneatd efla particelae anﬁhmdamnagd:n intedactiohatThe term

wpe» D to F KD of .1 x 10 7
Ko, e IrePotanieyos 1 et b The S aedition diptgntypbieBrisbigined from the
ratio oPKd]{Q 18, (M 0K¢)I@§§md ﬁ‘ékﬁre@sreg behaklix &n&erﬁeﬁugn M&Zr KbSafes for

term " Kassoc " or " , as used herein,
antlboctlastoendtedetwnrr@ﬂ elsmgmletﬂhmis a’@lo&sta@hslmd in ahaaarbfA@referred method for

articyl ar ant teract on as. the .
determfRfe i€ o AR RO i 39 s B P AR o oS, PRt grsing =
blosens‘ohsysthrﬁsﬁxﬁi @ta]giac@ramygtfema part| cul ar anti body antigen

i nt erﬁ[gctl on.. The te used herein

Berety thedpip “blsh @ﬁ'@man’ §%rc?@| I aéwbe%gqf%rﬁ to anypitibgdy having
a Kp of 1 3QRLR14€ grgf) g&bfe]fh% ¥ 709 01 Fledsdnli Rvih %INEB pre rcj\llﬂgf%% ?}q or less

i'S express ar concentration
fora tafget amtigenb éﬁlvers/en &higheffitety® o dieglcarsvany forett iy datibedyl isotypes. For
example ‘thlgtil a mlty” tnnndgnhgefora £11t1 IeM 14%[tyepjeer£{ers tona% anugocIyohavmg aKpof 107 M
or less, more preferably 10 M or less, even more preferably 10° M or less.

As used herein, the term "subject” includes any human or nonhuman animal. The term
"nonhuman animal" includes all vertebrates, e.g., mammals and non-mammals, such as
nonhuman primates, sheep, dogs, cats, horses, cows, chickens, amphibians, reptiles, efc.

Various aspects of this disclosure are described in further detail in the following

subsections.
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determining the K of an antibody is by using surface
pl asnon resonance, preferably using a biosensor system
WG omh/06m9n Bi acore(r) system As used herein, PCEHUSHNON61817
"high affinity” for an 1gG anti body refers to an
anti body having a KDof 10 8 Mor |less, nore preferably
10 9 Mor less and even nore preferably 10 10M or |ess
for a target antigen. However, "high affinity” binding
can vary for other antibody isotypes. For exanple,
"high affinity" binding for an IgMisotype refers to
Anti-Ffds od¥idawsng a KD of 10 7Mor less, nore
= ‘ﬁ_er%m‘%ﬁa or | ess, even nore preferably 10 9 M
dihe IaBBlsodid!H)fuhie disolseterare tHugadteized b phitizalat ﬁ!lﬂbﬁbﬂﬁ@@dtures or
human ani mal .. The term "nonhu

any .human. o,
propertiesio ﬁ,ﬂ} ihe 155 orgxamp f}@@pgpgges lgn% specpﬁ_;gﬁiﬁ te F vegyl-GM1,
preferaBBIer@it?ﬁ v é ?’(&;’ég@mglﬁﬁl ﬁ?@ﬁig{éﬁy opfﬂlﬂ@ibaﬁsur;é B{S@Q to F&%‘Eyl GM1 with
high affnity, fMaﬂxampée wgbed{[soibﬂ Xt 17 'Mabir $esb.oThe ant&Faccﬁ@SGMbadlbodles of
nthe fo

tis disg it pretrmnl e ot A Rorest Ao Py SEerSHETSIRS bodi s

@4) sb@élﬁcﬂlyﬂﬁhmrﬁcaﬁﬁ-@h@*e@ﬁt erized by particul ar
functional features or properties of the antibodies.

oy I@d@dﬁﬂh@l}mnmsmﬂi ¢ g sanseneelslinedPMSe 29 (Human SCLC ATCC #

%i&’-% GM, preferably Fucosyl-GM . Preferably, an
an 0099 of this disclosure binds to Fucosyl-GM wth

fﬁrﬁbrrﬂfliflthe huubd‘dgrblmsaawheosw G BwiiR aat bf%x'l@%(h%l‘ less, binds to

ess. The anti - Fuc anti bodi es of thi

Fucosy}ﬁ%\él Bt pPel &l M o@ms hindsda &uepsylreal mthtaﬂén of 5 x 10° M or
less, or U?xllclsq H%ov?h @MP%&D stbet&'@gn ﬁQqﬁ‘lstI gﬁé I]l “mﬂfﬁnt 1Bss.

uco sy nds to t human sma
Standatclasgaytsam celuatette Hinding Bbility/& tht-ambrodBEtEVATECHcésyl-GM1 are known

i the o 5L HFEPIeCE RS BRe bl gt de She l%pﬁiag Kingtis (o2,
binding #FRRY) of@% aﬂ’ﬁﬂd@he@ al%ocbfan %e éssEssgi b?/l Elarldecé g\gﬁ Orf e art, such

ucosyl-GM with a ess
%bymsﬁumﬂﬂmdﬂiaﬁweanﬂmﬂ betvveen 1 x 10 8M and 1 x

10 10 Mor less. Standard assays to evaluate the

bi nding ability of the antibodies toward Fucosyl-GM

Monoctynal Knghwdli¢s 5B hEBast 7D4, TEUU BRIaddorgrexanpl. e, ELI SAs
Vestern blots and RIAs. The bjndi 1 ng kinetics

B’r?féir%a%ﬁ@ﬂ%ﬁwgf fhig dliselqaure arej the pman oseclensl astébodles 5B1, 5Bla,
704, EASEHIGhYTS, ARG SO R e B e
and 2. AltiVhoahniae abidl seqidBices of 7B, SBIE4. 7143 BE4ahiBSlﬂfd51 8D5 are shown in
SEQ ID NOs:1, 2, 3, 4, 5 and 6, respectively. The Vi amino acid sequences of 5B1, 5B1a, 7D4,
7E4, 13B8 and 18D5 are shown in SEQ ID NOs:7, 8, 9, 10, 11 and 12, respectively.

Given that each of these antibodies can bind to Fucosyl-GM1, the Vy and V. sequences

can be “mixed and matched” to create other anti-Fucosyl-GM1 binding molecules of this
disclosure. Fucosyl-GM1 binding of such “mixed and matched” antibodies can be tested using
the binding assays described above and in the Examples (e.g., ELISAs). Preferably, when Vy
and Vi chains are mixed and matched, a Vy sequence from a particular Vy/Vy, pairing is replaced
with a structurally similar Vi sequence. Likewise, preferably a Vi, sequence from a particular

Vu/Vy, pairing is replaced with a structurally similar Vy sequence.
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Preferred anti bodies of this disclosure are the hunman

nmonocl onal anti bodies 5Bl, 5Bla, 7D4, 7E4, 13B8 and
waBo3/06798nl at ed and structural ly characteri zedP@EEUS2006/061817

described in Exanples 1 and 2. The VH ami no acid

sequences of 5Bl, 5Bla, 7D4, 7E4, 13B8 and 18D5 are

shown in SEQ ID NGs: 1, 2, 3, 4, 5 and 6,

respectively. The VL ami no acid sequences of 5Bl,

5Bla, 7D4, 7E4, 13B8 and 18D5 are shown in SEQ ID

NOs: 7, 8, 9, 10, 11 and 12, respectively. Gven that

@?&Bréﬂéﬁ}' gg ﬁﬁeé %egtb @g% § clggﬁ}e ?h{ﬁd gn F&)?ags&/ onn?%}bna{] antibody, or

antigen:bmdmgporttimarthaettﬂcoﬁqﬁmmgl GM bi ndi ng nol ecul es of

s.di sclosure. Fucosyl-GM, binding of such "m xed
il‘:bd a HEABIFAIn Vaiebls SeFial ComATivs KR aning Asid seguenes selected from the

group &lngligﬁﬁlégopgﬁ%sm NiEsErd Bed @anvv\ﬁ Aa8d in the Exanples

Preférably, en VH and VLchains are
r(b)«eh'lgta mhaurartanhidd reghon/edsmipirenarearhino mcia sequdnice ytladted from the
VH .V hSA T c it _structurally simlar
group ngﬁ@%&%%ﬁ&@ g&e]fwé“gk}gy a VlLsequence froma
Retlckdif ﬁi%tll/bﬂ}%p&ﬂkﬁ v{ﬂL91nH§ FLERVBGRA, W f&aﬁly Fucosyl GMI1.
structurally simlar sequence Accordingly, in

Preferrgd heavy and light chaicgonshinations inclufles an i sol at ed

ant I n ortion
TRLEBEM afiVaiBRE Yeqifh oBRRLSGE ma i G RhdeB o on
SEQ Il dignt j sid(l) anigatthn amableegmw@mpﬂeingeﬁeﬁnfmcwd Jéguence of SEQ
IDNO%rOUp consisting of SEQID NGs: 1, 2, 3, 4, 5 an

Br(b) a light chain variable region conprising an

) U RSO gel LLIF  te 7

SEQ IRMNQ: By (bpedight chwlish yarfibichegionconyptisiaiithe gnimbercabdeyuence of SEQ
ID NO! Fucosyl -GM . Preferred heavy and |ight chain
oftbi nati ons include: (a) a heavy chain variable

I h ¥ D
,@gbqaeand b vamasle r@?oﬁ%ﬁﬁnﬁﬁ% ﬂle%egﬁegaa s0duerbEDf

a chain va 'e region conprising
SEQ I i©: érﬁnddbheultghgmhmabdﬁ regien cbmpNsing thoamina)acsl deqaenge of SEQ
IDNO?%' n vari abl e region conprising the amno acid
equence of SEQID NG 2; and (b) a light chain

@& aaaewy th@l @ﬁabl@'féglbﬁ bé‘lﬂpﬁﬁﬁg ¥l Mend aéid seQbuense Of
(@) a heavy chain variable region

SEQIR B&%bfh eidr{e) ﬁH@hhﬁh% veréable gipncapwrismg drpminoNcidieqaenge of SEQ
IDNO(l@)o i ght chain variable region conprising the am no
|d sequence of SEQ ID NO 9; or
(a) a heavy chain variable region comprising the amino acid sequence of

SEQ ID NO:5; and (b) a light chain variable region comprising the amino acid sequence of SEQ
ID NO:11; or

(a) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO:6; and (b) a light chain variable region comprising the amino acid sequence of SEQ
ID NO:12.

In another aspect, this disclosure provides antibodies that comprise the heavy chain and
light chain CDR1s, CDR2s and CDR3s of 5B1, 5B1a, 7D4, 7E4, 13B8 and 18D5, or
combinations thereof. The amino acid sequences of the Vi CDR1s of 5B1, 5B1a, 7D4, 7E4,
13B8 and 18D5 are shown in SEQ ID NOs:13, 14, 15, 16, 17 and 18, respectively. The amino
acid sequences of the Vy CDR2s of 5B1, 5B1a, 7D4, 7E4, 13B8 and 18D5 are shown in SEQ ID
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(a) a heavy chain variable region conprising the am no
acid sequence of SEQ ID NO 4; and (b) a light chain
W@ 200761982 r egi on conpri sing the am no aci d seqREnUs2006/061817

SEQ I D NO 10; or (a) a heavy chain variable region
conprising the am no acid sequence of SEQ ID NO 5; and
(b) a light chain variable region conprising the am no
acid sequence of SEQID NG IIl; or (a) a heavy chain

vari abl e region conprising the am no acid sequence of

SEQ ID NO 6; and (b) a light chain variable region

NOs: 1950 21 0193 b 22 TR S, SROMERES R se SRR VA cBRlss of

aspec di sCl osure prOV| s an

5B1, 5BhaUDdpTiH, |1358tahe 1RBa\aye sHoainrin SBY) ID gM]s ashaé rQ?Q@RI y: and 30,
ORes and CDR3s of 5Bl S5Bla, 7D4, 13B8 _and_18
respectiyplye oS AP GG STHERERSIOF Tk GRS oA SPih %@P&e@%flwg and
, ang n
105 oSSR, 18830 BTt S8 St
sequences i et VivEDR2s 158 hriiBila, dAD#d7Ee d3BRaad 18D5 tireeshuiinGHRES) ID

NOs3 7 et 49gH i 45 iesogitvely e o SngSrsBiens SN jhe YhEDRs of SBL,
5Bla, AW, N@42LIBR SROSDFAS shbwih Hﬁsﬁfgxﬁf?ﬁ’é§49f445@5 4628 %nd 48,
7D4, 7E4, 13B8 and 18D5 are shown in S

respectpgly. Zthe GIgR remongrate g@hnera@slpzsmguth@Kybachﬁerar(KabataE: A, et al. (1991)

Sequeng 30"*?% ﬁlg?%l&ﬁmm%g%)@g%rf% %Eéﬁtlo%ygﬁé arZ;ElAéhE%f?ﬁealth and

Human=Begvidés, NTHIblititioalNo. 9TkB24ayi no acid sequences of the
Vk CDR2s of 5Bl, 5Bla, 7D4, 7E4, 13B8 and 18D5 are
SHesarthrtragizof thesavmiibgdies g@ bigd to Racosyl-GMinndhat antigen-binding

Ty - e
and CDEBQeherdes arlttBVk €DHR 14 EDRIK andl CDRBosedBenceecyndet ‘invigkd and matched”
@e., C]?ﬂg@gcf%R dirgegei&?grﬁgat%ﬁgs %glla gg%ec%@aSI nglétg[]tg?u Kabat S St%g) must

containl deleal 4 oYicast2, 1Al €83 and 4 1 t‘)]ﬁ@l‘ 'UUKQ akll @DI@?R@ cleXRYther anti-

and Human Ser vi ces, ['i cation .
Fucosy!}ﬁl\élz hm)img@vlewlcmﬁth@abwlqmret %lsesyaMIth bitiding @mlcbr ‘mixed and

matcheg Lbd)gbééﬁfl?% at%gl%ithggleﬁ%gn %ngl nghcac{) %I G 11¥ theSExamples

(e.g., E[ég%w rmacowaqawlmrefeﬁmz wiRAd/ OBR s%q@siﬁes:ﬁ@ n@ﬂgd Mkd matched,
m X

seguences can be ed and
the CDRdl @P&? angdjor &Dquslen apRgicaler Varrequses isseplapedwith a

L R S T
matche@DR8 CIIR1,(IIBR2 enddoh€DRArsequence from a particular Vi sequence preferably is
replaced with a structurally similar CDR sequence(s). It will be readily apparent to the ordinarily
skilled artisan that novel Vy and Vi, sequences can be created by substituting one or more Vy
and/or Vi, CDR region sequences with structurally similar sequences from the CDR sequences
disclosed herein for monoclonal antibodies antibodies 5B1, 5B1a, 7D4, 7E4, 13B8 and 18D5.

Accordingly, in another aspect, this disclosure provides an isolated monoclonal antibody,
or antigen binding portion thereof comprising:

(a) aheavy chain variable region CDR1 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs:13, 14, 15,16, 17 and 18;

(b) aheavy chain variable region CDR2 comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs:19, 20, 21, 22, 23 and 24;
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Fucosyl - GM bi ndi ng nol ecul es of this disclosure.

Fucosyl -GM bi nding of such "m xed and nat ched"
w@nio7hbemdes can be tested using the bindi ng asREyES2006/061817

descri bed above and in the Exanples (e.g., ELI SAs,

Bi acore anal ysis). Preferably, when VH CDR sequences

are m xed and matched, the CDR, CDR2 and/or CDR3

sequence froma particular VHsequence is replaced with

a structurally simlar CDR sequence(s). Likew se, when

Vk CDR sequences are m xed and matched, the CDR, CDR2

< ir .i.cul.ar
0 1Ry Hikin SR cB1o RS BTk o oty ARIUEIEe spjected
from the gnuprmasisiing of SEQ ID N@s:2526i, Y, 28pp2amh30;t o t he
dinaril]y skilled arti t hat., pnovel VYH and VL
SD G shte Sarigne fedin CBRY pouipsa gD 16 seionts lected from
the groMfibaHRting oYSEBRD 0OLAN, BLaYENLas Wik structural ly

sim|ar sequences fromthe CDR sequences di scl osed
kr 2lightf dbainmemieble segion SRR oo isirgdn dmind asid SBjyendBbalected from

7D4.  7E4 1 A ingly, i th

the gros onefiting of SE BINOSI 38, S8 A it e
(D oL glarahinaatibble 8d6iorPCDRBtdodfN shRigeh M8n® BEill s8dhence selected from
t her eof co?‘grl S I

( ng:. (a) a heavy chain variable region
the grogegnsishing o EQgIDaﬁoélﬁ?’n‘lﬂaééi #.4qu8i8e sel ected from

NS} St . 2 4.3 4 9 7
e RIS Sk R RSByt .
In a prefarng ¢rsbodimant, dwriantib@alyl dngeigeence sel ected fromthe
ro%g?conaisti ng of SEQ D NOs: 19, 20, 21, 22, 23 and

avy qhetmxprighisieeion PR comrsising SR NQB: i si ng
Sl Tt s LT
(®))a keavy ghain varable tegianaBDRB3 ceyipdsingBRQ EDNO:25i ng an
' cid se nce.se ed fromt onsistin
0P e bR i BR Smink B RO B B P Gt ™
¢6)2h Nighiadhiapbi2iabRILE6n CPRR 6afpidiss SBQID NOBNOa@ei d
sequence selected fromthe group consisting of SEQID

KQsa Bght chain vagablagegion €DR3commrisingdSRQ IDNOAZNht chai n

ri i Kl sing.an am no aci d sequence
In amds{%lpé%@%argdfg I?%ﬁw&p}?e ’greo%’%%g%g?%?ﬁl%& of SEQ I D NGs: 43,
42, a Abavyddhaindvariabld rddion GIDR le¢oinprixngtSED DDAYO:14;
Egsci fically binds Fucosyl-GM , preferabl ?Neo
8dgrohein yasiaglegpgpn eorRIERinEPEQ IDRNORA% | body
O b R D B N2 o
K&r bghtcbra veoalple regioryCBR(Q dompRSingHEQ H) NO:B2avy chai n
\(e r aﬁghte c}{aletgxlfa?{]abg?engloﬁ Som S%Eg%]li& IH%(%%B, and
(f) alight chain variable region CDR3 comprising SEQ ID NO:44.

In another preferred embodiment, the antibody comprises:

(a) aheavy chain variable region CDR1 comprising SEQ ID NO:15;
(b) aheavy chain variable region CDR2 comprising SEQ ID NO:21;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:27;

(d) a light chain variable region CDR1 comprising SEQ ID NO:33;

(e) alight chain variable region CDR2 comprising SEQ ID NQ:39; and
(f) alight chain variable region CDR3 comprising SEQ ID NQ:45.

In another preferred embodiment, the antibody comprises:
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(d) a light chain variable region CDRI conprising SEQ
ID NO 31; (e) a light chain variable region CDR2
w@owpie®dng SEQ I D NO 37; and (f) a |ight chaiPCT/US2006/061817

vari abl e region CDR3 conprising SEQ ID NG 43. In

anot her preferred enbodi nent, the anti body conpri ses:

(a) a heavy chain variable region CDR conprising SEQ

I D NO 14; (b) a heavy chain variable regi on CDR2
conprising SEQ I D NG 20; (c) a heavy chain variable

regi on CDR3 conprising SEQ I DNG 26; (d) a light chain

rj [ : 1S § a1 €) a
Bk FAR Sham A e CPI iR SR IR0 461
K> 38pavgyruhain Yariableirggion CRRnconaprisiiy SEQEDING:2CPR3

risi .SEQ.I.D NO, 44 anot.her preferred
z Ia?lnl‘éﬁ am i %@abi‘ﬁfqglﬁ’&o@%g FRPHEIsS S@ IDNRE2Rsy chai n
B G B0 OO <SS A SEPIONG 3L ) o
K 2light dhein wariablrvggion &DR/emiaising $EQIDNCBR3and

.i,81 ng. SEQ I D NO 27 (,d | [ i abl
T e cBR S aoAe rSr CORS eS¢ 8§ NDHPght chai n
In anotNépréteired eRBbAIMeaDIe A0IBBIY SdrigrisesQ | D NG 39; and (f)
a l'ight chain variable region CDR3 conprising SEQ ID

KO @ Beavyrehainoanigblepegion CDR commisings$RQ IPANOEAL i body

R b8 nBie R I SRS EIBIOGT b e
(©Ji Iwav£ohin varizble fgitgr GBRB Icbnkidg SE(FID Ndggvy chain
vari abl e. regign CDR3 caonprising SEQ ID NO 28; (d) a
(Deiehtchain verrlla srgion €BRAFompEsingsTRR IINGQY3SEQ | D

N9, el b B U DR 58015 KO, v

R a bghtehaimgiatipbleDigor CPR3 @impyisBEFEQINGIAE7. | n

not her preferred odiment, the antibody conpri ses:
In anot g preferred b SRR S FABPD FUBPBRSCOR | conpr 1 o1 ng. SEQ

& MkavdGhaloarRbResyi¥n SR Ncotdprisity) SEOIDIND:1§PR2

conprising SEQ ID NG 23; (c) a heavy chain variable

ey ipa npmblesrﬁgign@?z_ conaisheg SEQ)IDNOi2ght  chai n

Y8 RBLS chaf R PR i OEBRE Yol rish@ SE) P NRa0;

(d) a light chain variable region CDR1 comprising SEQ ID NO:36;

(e) alight chain variable region CDR2 comprising SEQ ID NO:42; and

() alight chain variable region CDR3 comprising SEQ ID NO:48.

It is well known in the art that the CDR3 domain, independently from the CDR1 and/or
CDR2 domain(s), alone can determine the binding specificity of an antibody for a cognate
antigen and that multiple antibodies can predictably be generated having the same binding
specificity based on a common CDR3 sequence. See, for example, Klimka et al., British J. of
Cancer 83(2):252-260 (2000) (describing the production of a humanized anti-CD30 antibody
using only the heavy chain variable _domain CDR3 of murine anti-CD30 antibody Ki-4); Beiboer
et al., J. Mol. Biol. 296:833-849 (2000) (describing recombinant epithelial glycoprotein-2 (EGP-
2) antibodies using only the heavy chain CDR3 sequence of the parental murine MOC-31 anti-
EGP-2 antibody); Rader et al., Proc. Natl. Acad. Sci. U.S. 4. 95:8910-8915 (1998) (describing a

panel of humanized anti-integrin o,B; antibodies using a heavy and light chain variable CDR3
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(e) a light chain variable region CDR2 conprising SEQ

ID NGO 41 ; and (f) a light chain variable regi on CDR3
weewpne®dng SEQ | D NO 47. I n anot her preferredPCT/US2006/061817

enbodi nent, the anti body conprises: (a) a heavy chain

variable region CDR conprising SEQID NO1 8; (b) a

heavy chain variable region CDR2 conprising SEQ ID

NO 24; (c) a heavy chain variable regi on CDR3

conprising SEQ ID NGO 30; (d) a light chain variable

region CDRI conprising SEQ ID NO 36; (e) a light chain

. ' . ' . Y S 1.D ) 42; d.(f
s A RS, SO PRI 820 AT
comprifé©adfistinct sdqaen| dutsideome ODR 3 dinaihland baabld 6f BBy the same epitope

domai n,, independe_ntilq%/ fromthe CDR_ and/or CDR2 ) )
as the paesmhimyriag anibestyavidh affindies aphigh or héghsr thantle pyeinfuriictantibody);

ti [ I iple.
w1, L O 52F 005,550 B3, B
provides alwembstrsifinificanp eaitfibutidnyto batigeh tindiag); ®ater e£8RProc. Natl. Acad.
sei. U YEREB-255 095 Sus5 3B e Thnobrphirecsempy shyin GRS segionces of
three FRsqQE1E {]Spm,%d RIRY RS fudit praCdiRQ r%%&g%ﬁe%?%hain of an

. only the heavy chain” variabl e donai
anti-tetenvsitoxcid bal therdhydyplieing fhe eBisting deaat chain CDR3Mnll defbnstrating that

e COF S  B0e STB SSFE  BTHAESL o Ll 177

749 (19980 és & tth SedueREGeRitrdnbRr BRORIPHIN hdiy ichfn CDR3 of
(1Pt TRhDafafith 96460 ) P o Oy A heRly chfin CDRS of a

parent pelygpecifeiFabl.N8 hto obeayy rhais 91 8 morgsprcifickestictapintpxaid-binding
ro p PR TSR DS R Pt

referencasris herebyiricotpokgted by referbdcedn ifsRadiett. MO09 wher ei n each

menber anti hqdy conprises a distinct sequence outside
#4580 »d 10 CHTHIL ASRES HIe WIreReNh glisghesuze, govides monoclonal

. i . i i . v
oS 588 HIEQEARe IR OO CORD P e
antibodBasbiets agtaaimonse oAmat Sitthody, Sobereinl the2 idhoddhdl 4nti®6dy) is capable of

e AT oy o0 R 4 W, e
one or Bloretheavy aRARE lighbéHain BERA. dotdin Hom é\no%h%ﬁﬁ_%n (a) are capable

(1995) (describing the grafting of heavy chain s
of compeiing fryebinding: Withie(th aptain the- functigial 4baraglaristiss; §2)bind to the same

- agalnst pl: | 5 0.t in K
eptop 3R (IR ASEP s T B % RRDE I BB
antibodyeavy chain CDR3 and denonstrating that the CDR3

in alone conferred bjnding specificity); and, . )

B inlotfer w3pecis e pissimydiscswib aovides giqnpdiohy! Sntibodies comprising
one or &StS BehR) A/ Bt AGinSCBRE QRrE fohDa Hr@ikeh 2kib88Y,Ysuch as, for

t he heavy chai n” CDR3 of a
example, ahuman antibody obtained from a non-human animal, wherein the first human
antibody is capable of specifically binding to Fucosyl-GM1 and wherein the CDR3 domain from
the first human antibody replaces a CDR3 domain in a human antibody that is lacking binding
specificity for Fucosyl-GM1 to generate a second human antibody that is capable of specifically
binding to Fucosyl-GM1. Within some embodiments, such inventive antibodies comprising one
or more heavy and/or light chain CDR3 domain from the first human antibody (a) are capable of
competing for binding with; (b) retain the functional characteristics; (c) bind to the same epitope;

and/or (d) have a similar binding affinity as the corresponding parental first human antibody.
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parent pol yspecific Fab LNA3 to a heavy chain of a

nmonospeci fic | gG tetanus toxoid-binding Fab p313
wa@eiorloerdy2 was sufficient to retain bindi ng spepttf/U8100§061817

of the parent Fab). Each of these references is hereby

i ncorporated by reference in its entirety.

Accordingly, within certain aspects, the present

di scl osure provi des nonocl onal anti bodi es conpri si ng

one or nore heavy and/or |ight chain CDR3 domain from

a non-human anti body, such as a nouse or rat anti body,

ib &I‘é?@#@g%g ﬁ%%@ @% dy i s capabl e of
Ant OSIoecl i/c ﬂﬁés Pég -GM . Wthin sone

émbmwlmanbedlmntsharamuuodyi oéﬂns:qu:losw¢ ogmprises @thefWY éhain variable
ht chai .from a non-human

region 3% s ecimnfine b BB RRBP IR EGK BRI chain variable

region btk pdrtidulireiedhling h@xtﬁ%ﬂﬁﬁh@rﬁﬂog&hﬁl‘iﬁgé&r istics; (c)
blndtothe same @‘gltoe aveaS|mIar

thion @h‘taﬁ@l%»fm amfyrr emhediment; &spdusdonge pmwdﬂsah isolated monoclonal

vy B A PR b A SFS o

the proam oBbr d@Tved fieay ¥ hameh W, 3-48 Eénectm@l&%%né&s@ sBe&EE’emy binds
first hupan_anti bom‘;ésuc as, for exanple,

FuCOSY&ﬁiMde‘;feWBWaEW@aY £ dn gaethen preferras reméapdlmmartbns dischogure

NN T e —

light clfarmvarir?bb region thdkl; inthe pm‘dulcbﬁd?t derlfﬁéchiﬁ:%ﬁ aguﬁEEBV 1@ D,llTB lgbne, wherein
a_hunpan,.apti s lackin !

the andAEFRPHICEY Potss PHRSYENEMPraiGrag brIaiear GMDe do et awathenpreferred

embodﬁ‘ﬁgn't Qﬁ’i@)&lstcﬂﬁﬁre oﬁ@&aﬂ iSoI9fed BREHOL] oh&lazlnltl)éocl?% Eﬂtg%f%xcomdmg

uco@% . hi n some enbodi nents, suc
portionghgre mhemlm‘&hnpntﬂswdyg one or rmre heavy and/or | i ght

bR s WG, i e amoh R et Qi ettt from
humanmﬁS -Hgigeid @Whidh gdhaleacddes gl dndifio aéla)sedgueﬁee 5@ e inSSM® ID NO: 61);

e itope; and/or (d) have a simlar binding affinity as
W@%@bg@chgmp@rl@hlp aegien thet iskhgrpreduct of or derived from a human

I ar
VKU%%‘“ CaR k! BRRES e LA R e B TR D N s and
(dc)aapbmﬁwlbr hlﬂdtslblfﬁeesﬁ-GMavy chain variabl e region
0 rtic lé[ ar, germ i ne heayy chain jinmunogl obul
Sl B grotpdicsgrimanis A Pl &-PeaoV 14 Srsespectively, are SBI,
5B1a, 7034, 762Y] 588 &48f tdppe | i ght chain i mmunogl obul i n gene.
For exanple in a preferred enbodi nent, this

dissised bereim, phumuanl estibmlyi conipaisescheaoy or:llghta;halamarlbbidyeglons that is

U T TR -
antibodyeir¢ vtdinkd Gidhba MmthHBseé Sugan germiR itinuddafobanh igBRdy Such

speci fically, binds Fucosyl-GM, preferabl
systemg-{cBile fmpynizinga HARZRRIE MUSe 63TFENE bubar lm@ﬂnoglplmlm genes with the

antlgenddffiﬁtle%fﬁrescreenmg a human immunoglobulin gene library displayed on phage with
the antigen of interest. A human antibody that is “the product of” or “derived from” a human
germline immunoglobulin sequence can be identified as such by comparing the amino acid
sequence of the human antibody to the amino acid sequences of human germline
immunoglobulins and selecting the human germline immunoglobulin sequence that is closest in
sequence (i.e., greatest % identity) to the sequence of the human antibody. A human antibody

that is “the product of”” or “derived from” a particular human germline immunoglobulin sequence
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provi des an isol ated nonocl onal antibody, or an

anti gen-bi nding portion thereof, conprising a |ight
w@b@inerer i abl e region that is the product of BCT/US2006/061817

derived froma human VKL15 gene, wherein the anti body

specifically binds Fucosyl-GM, preferably

Fucosyl -GM . In yet another preferred enbodi nent, this

di scl osure provi des an isol ated nonocl onal anti body,

or antigen-binding portion thereof, wherein the

anti body: (a) conprises a heavy chain vari abl e region

may oo 8ok R0HER oDl MBI AT G35 B
naturalfyecrdchmng sSE@tlb Ruiion® by intérltonglaAe ditisn of SiteddlirectdiBrhitation.
vari able region that is the product of or derived from

Howevgr, g sgigpiedkuippn entthody tyripalnis g‘ék;@st SR¥%oidenrticahin aminaacids sequence

to an mggig%c??&gﬁ%ﬁ@bl n fl%gtagll%%g%gw ﬁ%&rﬁgﬁob%ﬁ}gfggng and contains

amino auid 'rdsniﬂuesaﬁlahml’entlfg the hanah Antibody a$BeidBhanan Wkkd Sompared to the
l.res:)ectl are 5B 5BI a, gD4 7E4, 13B8 and 15
germlingdnipameeipbulin gmino ughfes B at;we;%n%w (% - MEHDS gesmline
sequeml:ésﬂ hin &:ﬂﬁin"ba&‘@r 4 8bhEn 51?(950‘32%?%) Kol at 'le:ﬁst 4596 e GE 12 96%, 979,
S5or "derived fronf a parti gernl i ne 'sequéence |
98%, ot AV nideritighl in amdiyp @mé se@gfuetdecto dle mbmd}acnlrseqwmma enaxdledl by nhe

s SRR 025 M, S5 A5 THBSLORAE L ctr

germlinBe§erea Wil dixplaf waBhore ARANNOA R k1A cﬁlﬁ&%ﬁcéé"ﬁtc]?n tHR€mino acid
antigen of interest or screeni ggmh human
g

sequengtensaded Bibilie ihnmga germling immyungig eneoringheigie oaeshthe human
antlbodérl}ﬁ fﬁﬁ%ﬁlgf Ho quré ﬁltag rSe(?jlt ?Vre{)l r%%lfnn&n ulﬁaéltéi gé? rﬁrtlha‘rélxtnno a01d (P &erence

derive
from thermin® adid bedubﬂc@@ﬂd@’aﬂgf tha gehslinedamiudogRBuls gens:h by
conmparing the am no acid sequence of the human
anti body to the am no acid sequences of human gerniine
HomolbsBNOAeiek i ns and sel ecting the human germiine
I hmrunogl obuli n sequence that is closest in sequence
(n yet. anothee embediftentl en tintihodytod thik disslesure comprifestheavy and light

. human anti body.. A hunan anti bod at is "the ro uct
chain VEHAR *EEis 0 BHFBAIED A SSRGS () A PURAIR RO e amino acid
sequentdSBFMIROp e el ﬁnﬁlﬁ%’é%%@é%éd%fﬂi@'aﬂd WHeRn ffel aﬂtlbodles retain the
di fferences as conpare m i ne sequence, due

desiredtfynctiopel rrgperppeof thae-m-gucqsyb@é@? atihgdiss o thizdiselosure.ons
%{or EME B Biscldd éﬁﬂw Lot 1?3]61&:8 ?n%'cfo%%lltei% od ’at 'agp igen

WEVEr, 'a selected human an
bmdmg patibn Wédf,d&)lfﬁprmﬂig d leagyrichdin &ﬁmﬁﬁe fegipiemde light @hain variable
am ng acid sequence encoded by a human germnl i ne
mgmn,#&%ﬁﬁglobulln gene and contains amino acid residues
that igept héx tch% b8 ' i
that i nVaffBble %mnogPﬁ%upﬁaﬁ%dﬂmge 0% that is at

npared to t egerrrilne In amno ac
least 86 domobazounio ant dmeino spidseguente sgjectediromrike gmupiconssting of SEQ ID

NOs:1,2,3,4, 5and 6;

(b) the light chain variable region comprises an amino acid sequence that is at

least 80% homologous to an amino acid sequence selected from the group consisting of SEQ ID
NOs:7, 8,9, 10, 11 and 12; and
the antibody exhibits one or more of the following properties:

(c) the antibody binds to Fucosyl-GM1 with a Kp of 1 x 107 M or less;
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sequences). In certain cases, a human anti body may be
at |l east 95% or even at |east 96% 97% 98% or 99%
w0 d@nnem™at in amno acid sequence to the anm noP@DUM2006/061817

sequence encoded by the germine i nmunogl obulin gene.
Typically, a human anti body derived froma particul ar
human gernl i ne sequence will display no nore than 10
amno acid differences fromthe am no acid sequence

encoded by the human germine i munogl obulin gene. In
certain cases the human anti body may di splay no nore

t han t 4 r 1 am nQ. aci
T o 20 E Yy TR0 e "?i’q‘:ﬁgr\‘é‘?eg @H&%&SB%&&?%\%@”
(Humag 8CId Mcomnw(mbyl i n gene. Honol ogous Antibodies In
et anot her gl ment, an antjibody of this disclosure
BAPIET %@bOCH@&W A 1 g er mwmoaatdusame@cersegmob@%%, 90%, 95%,
267 SPAIDEINE00 081 008l SEURIGRE A0 Ry PO, OIS M v

and Vy, megmns leeinghisipk (i, , wefdow@emef)monmo@rtb lﬂba)ﬁh eﬁd Ve lregions of the

t he d func operties . of th
sequenggl et BRBGEOYS R Do RBEH PESHEPRTS (e cicsiipried opBCR-mediated
mutageB¥@RItRucleld a%ldjxh§féhaéyé&oefn%\€!ﬁt§§)mé @9"5(# ﬁd 52,53, 54,55, 56, 57,

nonocl onal anti body, or anti ndi ng
58, 59 mde@(b ddllovessihyr testinggpf ahermwed:ﬁwwd amlbodjofoe reteguedn urectidn (i.e., the

h vali.abl e r.egj,o0 mher he. heavy
functiofy i Sy bt (L 55T wiip e duactnie Canivs Bheriped e e
tAaised Berdin, Uﬁé}ﬁfceﬁﬂﬁ/@rﬂ&ﬁ’%} B&En tWo é‘xﬂn@rﬂcﬂpseéﬁélﬁes is elgulvalent to
sequence sel ected fromthe group consi sting of

the pergqug identity begveep, the tvamepqgenced) The eemfsrghderxtlnabmwvm thabWe sequences

isa ﬁmlﬁﬁc% ?%8&&%%E§$Iﬁdaﬁlcg{gdgﬁloig 'sfliaréci3 Hg ﬁ%cs%%ﬁerf‘l@és g% 8} homology = #

honol ogous t'o an an no a
of 1denﬂail @omadns‘/toml#tdf @ogjtionyx C@ﬂ)makir)lgrigto(ﬁcccﬁﬁ@tﬂe[ﬁuﬂﬁer 6f gdbs, and the

10, 11 nd the a body exhi bits one or
length ‘h%fiaéh gRD.CHECK B‘Fq%dw%ﬁ gltfﬂdaa%f fqr egtimglalignmentefithe b sequences.

T oy SR o P ) Ao oo

be accamapiisbed vehg a matteniakiBal 20z crithmmpas cfé@mﬁbed'liﬁ)&lemoﬁmmﬁfi@&)(mnples
below In other enbodi nents, the VH and/or VL am no acid
ClOW.sequences may be 85% 90% 95% 96% 97% 98% or 99%

h‘h@‘ﬂeﬂﬁﬁﬂﬁeﬁtﬁy bbEves R GME BRBR RRI sdgRbddes @M@de’[éﬁlned using the
antib ]V{whaw n VH and VL re |ons havi ng

algorittgnof By Mypertaad \W Hditlsr 6ggmpe. h@l Hiaseind: MLFé |96&)§ Vdflch has been
1ncorpc¥r§t?d 60 %@&EfGﬁ g‘fogfrﬁ’rht(per ?8\2 A r%&’ Eé&fl | negglgd‘gmdue table, a gap

agenesi site réec
length penalty of 12 and a gap penalty of 4. In addition, the percent identity between two amino

acid sequences can be determined using the Needleman and Wunsch (J. Mol. Biol. 48:444-453
(1970)) algorithm which has been incorporated into the GAP program in the GCG software
package (available at www.gcg.com), using either a Blossum 62 matrix or a PAM250 matrix,
and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6.
Additionally or alternatively, the protein sequences of the present disclosure can further
be used as a "query sequence” to perform a search against public databases to, for example,
identify related sequences. Such searches can be performed using the XBLAST program
(version 2.0) of Altschul, er al. (1990) J. Mol. Biol. 215:403-10. BLAST protein searches can be
performed with the XBLAST program, score = 50, wordlength = 3 to obtain amino acid

sequences homologous to the antibody molecules of this disclosure. To obtain gapped
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mut agenesi s) of nucleic acid nolecules encoding SEQ I D
NGCs: 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59 and 60,
wo edooeme by testing of the encoded altered ankChus006/061817
for retained function (i.e., the functions set forth
in (c) and (d) above) using the functional assays
descri bed herein. As used herein, the percent honol ogy
bet ween two ami no acid sequences is equivalent to the
percent identity between the two sequences. The
percent identity between the two sequences is a
. . | .
eligomicH bt S il Buft S G I LS8 DB B RABET b Alschul e
al., (19993 Nucleisdtide Bes. 25017):A389-840 sWhed Glizing BRIAST dndt@Gapped BLAST

accqunt .t he nunmber af gaps,.and the | eng of .eac
Pf@”&%ﬁ‘@ﬁ# Bt o et r R BERE (6&,??@%%% @EMAST) can
be use@f (SR IWLcHEAERRGRY). The conparison of sequences and
determ nation of percent identity between two

sequences can be acconplished using a mat hemati cal
Antib'orj t b LIRS to\lr 5ie.0i n the non-limting exanples
5 PR BSSILEIVE AOGIHE y between two anino acid
SROSATESN BRHmBEs (el AtiBbdVest tHRidie1dsiR @ndRiskd @Héa@g ckain variable
. Meyers and W M1 er %:Cogut. Appl. Biosci., 4:1 1-17
region(cogyeising (PR A, GRR21sad KR wwapences aetl 4 Hght chhim varinr region

T T e T -
comprike specifiettlaminmacid é’eqlé@&es:hambd bl ﬂg& preferfed talﬁ&l@d:gés\ét}ésﬁiﬁeﬁmerein

e e, determ ned using the Needl eman i
(e.g.s g%%@ﬁsqﬁﬁf%?%?ﬂ 8 gy b&%§>4er; 9941&%5%6(1%9#@%“% dsesatnand wherein
the anMBI LS 2B BRWRsIHACALRRIAL ﬁGpéxﬁEé)%f {86 aftNPuPERUGVA hiftibodies of this

the GCG software package (avail abl e at www gcg. com,
disclosizé.ndceirtlingty, thiBdsslosure o vindess i isodatedimi@AMA 6kl matibody, or antigen

i o R rihe R BiariPieg i s e B D), DR, nd
CDR3eljdndad AP MghticheinRafAklk Fegb@fisnsindEDRIECPRES 86t CDR3

di scl osure can further be used as a "query sequence"
sequeRcgs,pEler®iim a search agai nst public databases to, for

exanpl ' LIy, ear ches _can _ .
be per Fa 2 llrlfcglg&hlg ic}r%%lh? @@%ﬁ%@%@%%gﬁ’ﬁ%ﬁ\%@ﬂ 4525 3 pmigo acid
sequerletsslebiel frodh tirl grofpl &Ristidg ofMihinoBicidl sequehceSoRY 10 NOs:25, 26, 27,
BLAST protein searches can be performed with the
28, 29>@é,&§warpﬂfwsﬁwﬁﬂgeclap§ﬁsatm§ theseeft ength = 3 to obtain

am no agie BORUANRSAHNET &Peﬁm%egﬁ&c@%ﬁl{aﬁ&x an amino acid
nmol ecul és of "this disclosure. To obtain
sequenpgpledied iftpmthet goipeonsistipmef avinopuidregesice GAFEQIDBNASH3, 44, 45,
a e utilized.as described in Altschul et al, (1997)
46, 4700 By o B B m BRSPS Bl Mo Ut 11 25 1o
BLAST gfechinébo@eextBbithe Pk aiéoBthe folowiah priperties:

paraneters of the respective prograns (e.g., XBLAST

and NB(Asrycilieallydundsde frucqsgE&Miwendcbi . nl m ni h. gov) .
(d) the antibody binds to the human small cell lung cancer cell line DMS-79
(Human SCLC ATCC # CRL-2049).

In a preferred embodiment, the heavy chain variable region CDR2 sequence comprises an

amino acid sequence selected from the group consisting of amino acid sequences of SEQ ID
NOs:19, 20, 21, 22, 23 and 24, and conservative modifications thereof; and the light chain
variable region CDR2 sequence comprises an amino acid sequence selected from the group

consisting of amino acid sequences of SEQ ID NOs:37, 38, 39, 40, 41 and 42, and conservative
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Anti bodies with Conservative Mdifications In certain
enbodi nents, an anti body of this disclosure conprises
w@2GveayiIrhai n vari abl e regi on conprisi ng CDR PCTZDRR06/061817

and CDR3 sequences and a |ight chain variable region

conprising CDR, CDR2 and CDR3 sequences, wherein one

or nore of these CDR sequences conprise specified

am no acid sequences based on the preferred anti bodies

descri bed herein (e.g., 5Bl, 5Bla, 7D4, 7E4, 13B8 or

18D5), or conservative nodifications thereof, and

| .

o kO e bRl Rl I bt (RS ARlegon DR
sequenliesoimpsigessan m:rloradldﬁyqunce belecteld fromdbe gmuproonslstmg afamino acid

sequei 3P of SEQUELNERNT. hoiar | &ilAhd 1Rcartt bt difpsions thereofs and

the 11%h| v AP FepidMICIORR sequehiPooniit e %%%%&g%%zﬁe del@cted from

ght chain variable regi on corprisin
the gravpicansieng efjaminoasid smﬂmcmf g IDH\éOméh\B; 8ha4n35 and 36, and

CDRf? seguence conprises an amino acid
conservgé nglf{ggﬁ%%stqg%re? om the group consisting of am no
agjs iseEkieing Be terin PorsdriitNeBednce hoddicatidis” 1@91’(631@% to refer to
30, , and, conservatjve npdjficatigns thereof

aminq 3cifhmodifigationshatde not ﬁ@gxf@ﬁntbm&% etyléan dee @aa»pg chesectapistics of the
anuboqglca&aﬂl%gim%g £5&8d §&1u% S§6cp g%ﬁgﬁlgé BRI gﬁhszighﬂae amino

am no acl d sequence’ 0
acid sdbstianibnd,gidditivhs and deletiatsi Wodifictitions airi bmmt:bﬂ@creddﬁto aandtibody of

e anti bod xhibits one or re of the follo .
this d*a&s eby égangirg)te@a@m tED AdsSUER atﬁeeoi piltaggpgsis and

Iﬁ CIIU l
P Ll S0 IR, Tl 8 1 s

acid r¢smdta ipraplased @dﬂweqm@mnﬁewd residus hevinga simalansidechaib| Bamilies of

I R
includzeg\ies 6€18s With Habic kideNGhins {fg., B6ine 2a1rg1n§%5 hid8diadyl aditic side chains

and conservative nodifications thereof; and the |i ght

(e.g.» apartic apit ghrmicasy) ginchpred pelguside ehaiemisig <b¥cinm asparagine,

glutalﬁ‘ﬁlk dseﬁﬁg Lfgféggméglhgéé‘sgrﬁd?}ffs% F%Sﬁ%gé?n&‘%gﬁr%@ Qgﬁng Qf &> alanine,

vahnef;’ttmicrﬁa lsdad?ne;r]ﬁdme?rgheégmmnﬂd ﬂﬁthlﬁmae); baﬁ&fﬂinchbch 31d% chains (e.g.,
not her err odi.nme t.he heav ain variable

threm%é?; v ﬁn eugr&fﬁ é‘i‘Fg%“’E’&Hﬁ S108 EBaiES (et BPSIE aheg)é{g%@% tryptophan,

histid®®). ePtRdortd &rfhbl'éehnﬁfx@ Héld Q&Ekﬁie§ Wlﬂﬂﬂl ok C%'R Pe%l&%' o an antibody of this
sequences of SEQ I D NGCs: 5, 17 and 18,

disclogyrd cawhe eqpmﬂwethmhﬁtrfwm iamh sesuch:@s é@fn thaisaime side cham family and
the altered antibody can be tested for retained function (i.e., the functions set forth in (c) and (d)

above) using the functional assays described herein.

Antibodies that Bind to the Same Epitope as Anti-Fucosyl-GM1 Antibodies of this disclosure

In another embodiment, this disclosure provides antibodies that bind to the same epitope

on Fucosyl-GM1 as any of the Fucosyl-GM1 monoclonal antibodies of this disclosure (i.e.,
antibodies that have the ability to cross-compete for binding to Fucosyl-GM1 with any of the
monoclonal antibodies of this disclosure). In preferred embodiments, the reference antibody for
cross-competition studies can be the monoclonal antibody 5B1 (having Vy and V|, sequences as

shown in SEQ ID NOs:1 and 7, respectively), or the monoclonal antibody 5B1a (having Vy and
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the light chain variable region CDR sequence
conprises an am no acid sequence selected fromthe
w@emapemensi sting of am no aci d sequences of SEQ/DUER006/061817

NGs:3 1, 32, 33, 34, 35 and 36, and conservative

nodi fications thereof. As used herein, the term

"conservative sequence nodifications" is intended to

refer to ami no acid nodifications that do not

significantly affect or alter the binding

characteristics of the antibody containing the am no

u

Vs R D VO S B o TRA, BF Bl 0] B oy 7D
(havmlgﬁﬂq ﬁnd:ﬁt, sepuenceans Beowmin SEQED NG andd, respethady), of the

monogiphal agtiay At A dia Vhceran ravensentesevan SEQ 1D NOsi4 and 10,
respec@ga ?’W‘ﬂﬁ:trﬁgmf@lﬂrﬁg%ﬁ%' ? 1388 r@ﬁﬁfn’(@g h\éﬁ%i ﬁ’?sgcgu %%Se%sl shown in SEQ

subStiitutions are ones fn whic
1D NOSsS mqol laeasgestively)zor artheunonodlehal estitéudyg 18B5i(hgviag Vi and Vy,

snd j Fam ljes of a o.aci d residues
sequeiiel s Slovi MSED T Bos G L Rerbect Bl 5B frobs-rompiie antibodies
can b@aenufﬂaqeeecr@mhleiresﬂwﬁd HOG-mh R @ﬁh@BlV‘SBﬂa bﬁﬁu $E4, 13B8 or
si de chains ]%Hbl(l ysine, arginine, hi stid
S

18D5 Hb$t@nd@1%F‘éF@SY}1I'@ ding assags p&or exampld, (BIAQDMM}’GIS ELISA assays

or ﬂo@%k%%nag& ngt?s?, E]oé Ghort Ig?a encgcr)]s%ltcﬁ?né)%ﬁﬁl%éMtﬂﬁ%@r{ﬁgdles of the

current ystlesure, The ybiihquifdaﬂﬂest aneiBP®} R inkibH Qhe%iﬁdl!ﬁg of SfoPlexample, 5B1,
:pgﬂhgg val ine, |eucine, isoleucine, proline,

SBla, % I léﬁgr?é ISPét [ EH?PPD@) Mﬁéieﬁmﬁﬁtﬁq’ﬁ%sﬁb@ff the éﬁét aibody can

compdt&€ with.5H1N5BONi7RR, 7E@| 1318 o 139 Pbﬁiﬁ%{ﬁg"w %‘u@(;s?/mM? and thus binds

side chains (e.g. , tyrosine, eny ani ne
to the samppepifsipaon Hmpgs{yil-d}Mé)as 5H¥h,lJSBlaQﬁB4,0TE4;rﬂ)BB8 anil 8DS A & preferred

emboRhf Y B SRS S i B LAY L i, o,

7E4, 1383i #U8D5fi§ & Ak niABElofAI 38 HEOR, SukR Klin¥n zrgﬂrPEf&ﬁal antibodies can

altered anti body can be tested™for retain unction
be prepgred and isplagedragilesdrthed imthe Bxanplesi n (¢) and (d) above)

usi ng the functional assays described herein.

Anti bodies that Bind to the Sane Epitope as

Engindered ardivfodifled @itibAdiegbodi es of this disclosure In
anot heé?cg, odj rren{ thi s disclosure provides
0

aftiiagt ftth‘étd“lﬁ qshretfyrthercay hapreppreddisimesn antlbody having one or
I
more (');frf]tfrlé’ g%rdal'né@?r v c%§|‘ cgg(f]gsseglrﬁg@ e s@ﬁm%ﬁ%b&'lg? r%%q%eter a modified

antibodpyehich exodifiddi an;abody mey bgvecaltepst molbemei)frmdlth@sthﬂmg antlbody An

e ST et BB P 5B i

region§ €f & rVﬁl afd/amyi ftﬁ)éxﬁﬂf)lec\ifi‘ﬂﬁﬁ bﬁ@ BPRbid COR réélBgé %?d/SIa\Khthm one or
be the nonocl 6nal_ant| bo@)(t havi ng VHand
P

more Gagewerkdsgigas. shddifionallyse Y ab aafiody, can be engineered by

B T P Ve

the antibsdyect i vel y), or the nonocl onal antibody 7D4 (having

VHand VLsequences.as shown in SEQ I D NOs: 3 and 9,
r 535 gg{elcé é(&%%qe {;ﬁgqu.]«glgmeve\ﬂng that ca?l be performed is CDR grafting.

Antibodies interact with target antigens predominantly through amino acid residues that are
located in the six heavy and light chain complementarity determining regions (CDRs). For this
reason, the amino acid sequences within CDRs are more diverse between individual antibodies

than sequences outside of CDRs. Because CDR sequences are responsible for most antibody-
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nonocl onal anti body 7E4 (having VHand VL sequences as
shown in SEQ ID NGs:4 and 10, respectively), or the
worewoosmeal anti body 13B8 (having VHand V LseqRenUsmo&es1817
shown in SEQ ID NGs:5 and 11, respectively), or or the
nonocl onal anti body 18D5 (havi ng VHand VL sequences as
shown in SEQ ID NGs: 6 and 12, respectively). Such
cross-conpeting anti bodi es can be identified based on
their ability to cross-conpete with 5B, 5Bla, 7D4,
7E4, 13B8 or 18D5 in standard Fucosyl -GV bindi ng
: <O,
engoF BB oSO | FUATBI RS ARBN S bt ARTAFe Bloperis of
speciﬁcm&salbomwtmtgl annbwhthby bms&ntmﬂgm:lpmsmﬁ véétersahﬁtrlﬂéltlde CDR

di | of, t hi bi t
sequerchE i Sipcote napgpit: oliptins oy Siifisd optosramemorkaggences fom

t Sika t
s ooy R S 1 Oy

332:32083%/; fJgneSanecmh@ 986) PlgooeBR158R- SQﬁ;jQumstemds(lsw)tmc Natl.

caa $517 S YGREOAGHSTON Y 85 £5he <3Pt un A ns s

5,530,10Rt5,58 5089, 5@93h@2&@613@3t@me&n@99ﬁy| GM as 5BI,
SBIa 7D4 7E4, 13B8 or 18D5 is a human nonocl onal

ahestsdingly, snatheriembodimen of findisclasure b@tﬁleastocaanSQieted monoclonal

R e LS R T i

compltﬁixsg;CDRl; EDR; mﬁmmemméﬁmﬁﬁﬁlmlﬁﬂ a&ﬂtsb@lﬁlﬁ&e selected
he VH and/ or_ VL sequence

from 145 BEoLB. QR HEIEA SER T NG 1 i i 7 a0 e SBPHALNOS:19, 20, 21, 2,
23 and®hidd SEQADMNBLYY 26 Cly Eggfsxé 56 qeﬁ;@&ﬁ@%@én%%gﬂﬁ&ﬁm variable

altered properties fromt arti ant1’b
reglonemmmm @GR 1 HeDBRgindgHIPBA stquentwichyiprigingae antinoracié sequence

selecte Sgr\\/’M@ Qox?s ng)?gﬁ,gmpﬁ%r ! ag#},g&?: ?19 r}% g@;;SJEQ ID NOs:37,

38, 390 ﬁ%mr@dan%arsm IDNOsre 497 45706 mfdrﬁmwsbe&ﬁzelyonﬁhus such
itionall & or alternativel y, an anti body can
¥

antibogieg icprtainghie Ny and HiiGPR gequesrenafanagocionnl ambodl@ﬁ §Bé,niB1a 7D4,
I
7EA4, 1?%%'00? rig%? ]E Hl%y gﬁrgg@ncﬁff%r%gﬁr%w&{ll%e@e (?m et‘lbesg antibodies.

r S@chﬁna:ﬁﬂgd)nkesequmgestdaﬁﬂaemmlm fpsmh fpﬁbllfﬁéDNlASde@QBses or published
graftin ntibedies_interact with target antigens
referelefreé &mw@ grrphncingibodyreers ssarencee skt geampleageraine DNA

sequeﬁc@g %rqﬁilrria'ﬁ HeB¢y Sld4idhe @¥in %Qﬁlaﬂlé %%E%Sa)n beFfound in the "VBase"

| ementarit’y determ ning regi
human gcmrbme SGMnmdah@aa@(avadfdﬂuem dadntmtdu pIwWEBRaracE:.cam.gc.uk/vbase),

ant i es than seguences )
as welf i Sbab . 4ol ot RIS S eoneL afielei o g e it Firest, inn
EdmoﬁOU STDRpardditritlof mamm bt Huhiah SeAsdds ONEH Phshdaﬁoﬂ%s bipl3942;
express reconbi nant anti bodi es that mmc the
Tomhwq;)pgrl\fi,, 85al§1992) "The Repertoire of Human Germline Vy Sequences Reveals
about Fifty Groups of Vy Segments with Different Hypervariable Loops" J. Mol. Biol. 227:776-

798; and Cox, J. P. L. et al. (1994) "A Directory of Human Germ-line Vi Segments Reveals a

Strong Bias in their Usage" Eur. J. Immunol. 24:827-836; the contents of each of which are
expressly incorporated herein by reference. As another example, the germline DNA sequences
for human heavy and light chain variable region genes can be found in the Genbank database.
For example, the following heavy chain germline sequences found in'the HCo7 HuMAb mouse
are available in the accompanying Genbank accession numbers: 1-69 (NG_0010109,
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specific naturally occurring antibodi es by

constructing expression vectors that include CDR
waemaeeres from the specific naturally occurriPgI/US2006/061817

anti body grafted onto franework sequences froma

different antibody with different properties (see,

e.g., R echmann, L. et al (1998) Nature 332: 323- 327,

Jones, P. et al (1986) Nature 321 :522-525; Queen, C

et al (1989) Proc. Natl. Acad. See. U S A

86:10029-10033; U.S. Patent No. 5,225,539 to Wnter,

N e B YD aa-g0 o AR N R4S st 1010109 and

NT_02463G3li Asanotbér examplegitedbldowing heevyt ehansg&rmlme s¢qawhedsdound in the
| onal anti bo or ant| n hin ortion

HCo1 FREREAP miossh i S PIATIe P& R oBRANING Lieh Bilichcregitgypumbers: 169

(NG_GUI0R09, T 02905y ancC@B@m%Bf %@W@@@%&Nmzmﬁg 4-34

an amno acid sequence sel’ected ffom t he group
(NG_QU04 0% enchy ToP24RB8Q), BENCE () 3nd 3403 (#5404698).17 and 18, SEQ

0D R e e O B0 SEO R R0 28 s

are striétitallly! stmil@to IRe HAABWbikisBuAEE usePR3ele@Bd att¥Aies of this disclosure,
sequences conprising an am no aci d sequence sel ected

e.g., sinitante fe Yr dhs fraspesvosk peyrenges SBEQIID N 13 and/gpthe 35 L15
v SR 50 BRI e ey il

discloswerap éltttei W@CjDRITmmZ ambﬁmm sejoetices; a0d eV CDIRE, UHR®] and CDR3

VL CDR se es 1oT cl onal an i bodi es 5Bl , 5Bl a,
sequenfs, can i 21 REOTER TBENOYEEiAy thabIv The Wienheal Bequencs as that found
in the EEATRROMMSRIWNER Seld B8 WARSEHR Ml s o§§e g*’vfegﬂe&‘\/& or the CDR

ramewor k sequenceS can be obt ail ne
sequentss afyabe gradied potol frapheyebrk e¢gionsrthacontaat omerm1mmte mutations as

como 85 AR ST REL S SRR Bl AR ecemmpmcs

is ben&f@cﬁhl&b InRuthte gesidued Siditn the FraRR Wk Rebidi? t6 RRintMB% @nhance the antigen
gernm i ne sequence_dat abase (‘avail abl e on

bmdmgmbelrtﬁ of theranfihadnisee e ge eBrRatnt UNgsy 536)101; %@85/@89, 593,762 and

., et aI (1991) Sequences of Proteins of
6180?90§?§?%%}ca ‘Interest, Fifth Edition, U S. Departnent

ofAnbiet typeat daﬂihhiafeg%rrﬁd)chﬁsmoﬂ ikttPbtatecahineAciliQesidues within the

- 3242 ' t al. (1992 Th
Vu an%éﬁ g&t @Rl°€bhﬁfa%§fﬁr ED5A ﬁesgnﬁ/?? @é’éﬁ‘}@ ﬁ'é‘)E%OVR@g% g1 gore binding
propeﬁf‘é? W g Fh fg%t?'%%@ §.nﬁ’$ody|df ‘?ﬁ%?tn tﬁteyﬂlfegte@'rﬁﬁtgéeﬁgéls or PCR—medlated

Hypervar i e Loops . Biol. 227:
mutagenssis Can, bemerf@rmgd toantr()(ilg;gzﬂ)e thptation@y arct the @ffedaﬂmmmntlbody binding, or

other @c{&nal ! olperty %?%1 n%cg(fanenf fvg%taegélt% gno{}ﬂrg %IE %ﬁyzéﬂ ?ésa%sf as described
hereinedpro¥idedincthe E‘Jk@mﬁlé@r BRSriabll R6fePatint BfbdifRialibRs @Y discussed
reference. As another exanple, the gerniine DNA

above} aigirediced.o T he mviaions may ba aening gid sehstiftiops eiditioas or deletions,
but ark PEFRALIGUEitERhsL RAGHONY thHichiPndHRRARK: 8AL 308 SEtee, four or five

residues within a CDR region are altered.

Accordingly, in another embodiment, this disclosure provides isolated anti-Fucosyl-GM]1
monoclonal antibodies, or antigen binding portions thereof, comprising a heavy chain variable
region comprising: (a) a Vg CDR1 region comprising an amino acid sequence selected from the
group consisting of SEQ ID NOs:13, 14, 15, 16, 17 and 18, or an amino acid sequence having

one, two, three, four or five amino acid substitutions, deletions or additions as compared to SEQ
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For exanple, the follow ng heavy chain germine
sequences found in the HCo7 HUMAb nouse are avail abl e
w0 poovher9arconpanyi ng Genbank accessi on nunber SPCT/USD06/061817

(NG_0010109, NT_024637 and BC070333), 3-33 (NG 00101 09

and NT_024637) and 3-7 (NGJ)A 0109 and NT_024637). As

anot her exanple, the foll ow ng heavy chain gerniine

sequences found in the HCol2 HuMAb nouse are avail abl e

in the acconpanyi ng Genbank accessi on nunmbers: 1-69
(N&J)d 0 109, NT_024637 and BC070333), 5-51 (N&J)O

o CASUER o SRRt TSR A

selectezleﬁqmm tissegrofip bomﬂlmgmf SEQ InNOsd@| 26, 21f 22 hBSandIEC bOsiMiBino acid
those that are structurally simlar to th

sequenGe (ORe Uy Bie% SOW B vsmr& Y ad Sxbstiftiopo delstions or aditions as

compl  SQTBNGESS 2, 1.0 S1 ) ORI SR 0 v

acid swqm@teﬂﬁﬁml ﬂ[e gﬂmllﬁé()nswhngi of)SEQrIE‘IéOB 24, 1)nack§naland 30, or an
bodi es.,of. this dis

cmin 3544 P38 B D OB S A0 ai 2) elais, Bins o

additiGRQH %aﬁgﬁred@@squlmN@fstzsdz@ nyo2d Q@%ﬁ@bk(d) %w,ge@Rtl hakion
have the_ identi cal uencé as that found’in the

comprging1Rt mmpmwﬂwgumwc Ctg‘éfremfth@mqml C@hswmg cbfr%&@@ﬁ\l@s 31, 32,

S uences
33, 34 AT 76 o5 e i e B R S B Tt T inino i
substifitibay, ideRHoASorcadNe ds Ednpdied BSED IDNGCLYLSNCSS 34595 and 36; (e) a
exanple, it has been found that in certain i nst ances

Vx CDRZ regiqiinanprising an gnipgagidscquesce selectod framythe group consisting of SEQ
[ e |

ID NG HIBSIK ADCH1 80643, By P btk dBiclicn GERBRG ik Bffe 3o} BER, four orfive

aminoldo&l substi8HodL) niq:leﬁon's% ,a0@i8ipnHascdHpasl tarXE® 0 N&Uk: 377681 39, 40, 41

t h f
ond 4568 Babis G oRn romatibog A ABIR S FbiRsoeleqieffom the group
conmshﬁ@ OVSEQCHPN O3 CiRl4s 6037 aﬁ@ 48 0fr 4RBnb %&'d%@ti‘ue?xee having one, two,

hereby i nprove one of nore binding properti
three, ﬁcfu‘r ion five pmato adié snhstltmuy defetipme @rraglditionSiag eerdpared:toeS:EQ ID

i 5, Qr, RCR-nedi at ed nut agenesi s can be
Ncngg%?qﬁhgé d roduce the nutation(s) and the effect
OBnginédérbd dlytllihdli‘dildf this disclotiie indluikahoeialwhdtopedifiéatiins have been
i nt erest be evaluated in in vitro or_in vivo

made fodfsamewerk rauQuas W ok SR Yixele Br Bimpseye the praperties of the antibody.
R Fap A SRR AL DL A MR o1

antibodyi rRor axardp]submit appudach issto “asldiniutate® one oﬂabmtframa;vorh wésidues to the

referabl subst]tution reove i.cal

coresfeiPE RIS lsiee. Unrewerise,an s 48k a3 suderione somati

mutatwhhﬁﬁyrboﬁtagpﬁaﬁﬁ%ﬁ@r@irdﬁeﬁhéﬁiﬁgr fréHRGRE ShrRGin¥ sedudnee from which the
anot her enbodi ment, this disclosure provides |soP

antibodpiig deriyeds §pclg\§z|81dues can be identified by comparing the antibody framework

sequences to the germline sequences from which the antibody is derived.

For example, for 7E4, amino acid residue #11 (within FR1) of Vy is a serine whereas this
residue in the corresponding Vy 3-48 germline sequence is a leucine. To return the framework
region sequences to their germline configuration, the somatic mutations can be “backmutated” to
the germline sequence by, for example, site-directed mutagenesis or PCR-mediated mutagenesis

(e.g., residue #11 of FR1 of the Vy of 7E4 can be “backmutated” from serine to leucine).

29



10

15

20

25

30

nonocl onal anti bodi es, or antigen binding portions
t hereof, conprising a heavy chain variable region
w@owpie®dNg: (a) a VHCDRI regi on conpri sing anP@mniszmo6/061817

aci d sequence selected fromthe group consisting of

SEQ ID NGs: 13, 14, 15, 16, 17 and 18, or an ani no

aci d sequence having one, two, three, four or five

ami no acid substitutions, deletions or additions as

conpared to SEQ D NGs: 13, 14, 15, 16, 17 and 18; (b) a

VH CDR2 regi on conprising an am no acid sequence

sal | Shelgn NGs: 1 .

25 Wh R a1 S0 SBIECTIS Trlan 1Sy LA ahiTRd acidresidue #16
(withih&@Ri1ngf ¥nés a giatamichicidewhdreasrthio residuedn de co@redgordling Vi 3-48

substitutjons, .del,?ti ons or additions, as con‘paredg to i
germlgeSequsnRgss 2 glicingglo 2‘?&“‘123‘? fromewpek regionsgquencegfotinrpgermline

 an i . . i
con A0S TS AR ATy M1 FESERETSELES! S s con
be “baghuhugdsd” drona glwarhicacibto gl ywdepu efuck “baokimyateditantibodies are also
it (%Erteg four or E’I\{ﬁ ﬁm g)o acid substitutions,
intendd 1¢PF FFOIRASKHRY (IS AECSEonpared to SEQ I D NOs: 25,

20 addtherdkangle, FHSHO 25B(1§% 734, P4 CIAB 8 ARD1 8155, GRIRS bl Ridue #23

...an amno acid sequence sel ected trom the grdup
(withia §ikd) ef Vrds avalsrqvhdeasahis 2asidigdn tigacor@aporgngVd 3348 geomline

-am i d.S enc ving one, two., three, four or
sequefi 18 Anfiel oS ERMERE AR ) schlGices i s g Pilined
configusativanfoa eeanple, BEQué B2NEBthS Vi, of 381, 3B1a,3%b4, 354 215B$34id 18D5 can

« (e) a Vic CDR2 region, conprising an anino_acid )
be b@g@lt‘m fequn yalingforalaning nuchy b%F??“M%‘F santibgdigs asgtyoliptended to be
encong%s'ea?wgtﬁ'iﬁ’dis%ﬁ)suéo’ 4 1 and 42, or an amno acid
equenCe having one, two, three, four or five am no
adiscinsthbistxamplé, dos7D4 elreno acid residuvadi@id t(ivithis BB )adifypis@adaline
:37, 38,.39,.40, 4 1 and 42; and (f) .a V

to,SEQ .I.D , y
wherca 43 PG i 05 FBTTPRCRGE Y eei* 8eraling seRisinen ensibinies. efp return
the ﬁ'ﬁ%@ﬁ@é{k &K %Egﬂeﬂ&@% ﬁfeir@nﬁfiné%@ﬁgﬁ}aﬁ%j f%?’exzﬂiﬁ)gle,%sidue #24 of the

, 47 and , Or an amno acid sequence havi one,
Vi of 74, can fpe €backiaiatedt fromwalineroralaning. dSwahlibacknuutated? antibodies are

.del et.i r..addi ti,ons. a onpared to SEQ I D NGs: 43,
also 1:%%{14%&%?‘3%8{%0@%%38 blgﬁls it foﬁg ted antibodies of this
diASGnothYF &aniild, f8e1 IBE) amindlacidicsitubBdo (WERhI FRIS of a3V As a leucine

been made to framework residues within VH and/or VK,
whereas Hus fegidug gy e sorrpwopdisgdin 3-48 gemmlineseawancs ésan phenylalanine, To

retumgﬁ@ ey g{b% BEY 15 tﬁ@p%%dnﬁlﬁé b aﬁg]@%&)ﬁg&rxa&ple, residue #29

ecrease the ogenicity
of thedkaofl388 mndecdbpclmachted’sfrom 18 lndwkinphahdilanine. Suclitaekmutated”

. framewark. resi dues to the correspqndj ng germ i ne
antibdi S S ImyGEY 25 B PIROBHRFGS DY R AREISOUF ¢ nat has
URERHEMBLRAIPRS, If6r T4, ABBYANTERDS OithRohcld REBUOHAS (within FR2) of
resi dues that di ffer fromthe germ ine sequence from

Vris g isoleucine wherqap Hhig rasidug én thesarregoodingddi 348 germlindsequence is a

-] i fi [N anti hody frapmewor, .
valing, S Yeheh e Rp SRR e EnR R e B AR rion for example,
residve 4B lpedidué §13keithindR2) of the Vy of 7D4, 13B8 and 18D5 can be “backmutated”

from isoleucine to valine. Such “backmutated” antibodies are also intended to be encompassed

by this disclosure.
As another example, for 7D4 and 18D5, amino acid residue #84 (within FR3) of Vyis a
serine whereas this residue in the corresponding Vi 3-48 germline sequence is an asparagine. To

return the framework region sequences to their germline configuration, for example, residue #84
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For exanple, for 7E4, amno acid residue # 11 (within

FRI) of VH s a serine whereas this residue in the
weorreependi ng VH3-48 gernline sequence i s a | BUDUS®NG6/061817

To return the framework regi on sequences to their

germ ine configuration, the somatic nutations can be

"backnmut ated” to the gernline sequence by, for

exanpl e, site-directed nutagenesis or PCR- nedi ated

nutagenesis (e.g. , residue # 11 of FRI of the VH of

7E4 can be "backnutated" fromserine to | eucine).As

oo TR V384 SOl B e

asparagjheit Sudhc“backmiutated? emtibodibsare slso thendied td beencompassed by this
disl corresponding V H 3-48 germline sequence is a glycine.
ISCIOSEEP- r et urn the framework region sequences to their

9Rdthdr@pe FH Atk nRIdifi EaPion ST Fautht

the VH olf 58I, B5Bla, D4, B4, 1388 i o fkdte Plidues within
the framgworkmegimneot even &\mhgl oo mora@mRtra:glgisytn nemov&UItdell epitopes to

here, BRI 30 D B9 5B s, PSS rtoed
as “delfrﬁﬁurﬁi’dtbong Bhbis désdibed B4 futiez B8 tafind ULS, %"ten@ PubRcaAohNo,
due #23 (within FRI') of VH s a valine whereas this

20030](%9431@& Gapr et corr espondi ng VH 3-48 germ ine sequence

[ r .

Slgl C?gglr‘%i?g gp ?ﬂ&'{lﬁ;@% tb ﬂ{olﬂ'i catt %n?? \gﬂﬁ]&@%ﬁ%gprk or CDR regions,
antibodizsofithis, dxscksuwmayﬁﬁéertg‘indebai t¥lih@fidbiBbdifiodiohs vﬁ@ﬂn théBt region,

3B8.and 18D5 c be backrrut ated" fromvaline

typicallj 3 3HRE OnecpFaRore aRabivnt A eRFigs (b tibed sy ek s gerum half life,
oyt SRSy LI B i
Furthel(lmmmnﬁﬂﬁhbdy Qifthisrdlspl@summayl be vlvenieally mbdiied €8 gdoge binmore

i 5t S5 B BR0RL IS SSUETESul i Byoopaion. in

to alteﬁdh%ld’r N2 MrictiEndt PRIPeLbs VR bntibOdy. CRARRIF Shesk %ﬁib@&ﬁlé%?s%s
of the VHof 7D4 can be "backnut at ed fromvaline

describg im fusther dgfaih belpwe Khgtnaumbgring of residiesin the Ec sdgian is that of the EU
indexc;ﬁé ended to be enconpassed by this disclosure. As
her exanpl e, for 13B8, am no acid residue #29

(I)Mohh embbdRigenn theviihge fegionsfiCIE] Whnsdaed suthIhitqBd AuBblrdf cysteine
t he cokg espondi Sr]% VH3- 48 gernl i ne sequence is an
residugsa i P HRION iSraltered et ingTeaseH 2R dogspdecd. eGhis approach is described

f
furthergl;?( gﬂn% rl%%‘élrt g\lsél 5 EZV ?;?29 By @o'ch%r %ﬁcg ' "l%gg :L:)g{]bfbc&&reme residues in the

hinge WB‘QOI@ﬁ@ﬂtlédltelﬁd mnf‘bl'eﬁmnmée taxilghternpseaibdy bfithe lightind heavy chains
or 1o inchagK gyéa}e ¢ g}ne ﬁbﬁﬁ}gpﬁﬁw a 50 intended to be

enco Y-As anot her exanpl e,
fIﬁ hngﬂﬂér erﬁ&ﬁ&n&ﬁﬁh&&%mg’lﬂ’eﬁ@n@fhﬁaﬁt@oﬁd J ey ga@edw&%ﬁse the
ue in

of VH s an isol euci ne whereas this' resi
bldogl@%‘rh%@pfé réthegntibelys Mere spreeifiealie que atwoiesamaino acid mutations are

introduced into the CH2-CH3 domain interface region of the Fc-hinge fragment such that the

antibody has impaired Staphylococcyl protein A (SpA) binding relative to native Fc-hinge
domain SpA binding. This approach is described in further detail in U.S. Patent No. 6,165,745
by Ward et al.

In another embodiment, the antibody is modified to increase its biological half life.
Various approaches are possible. For example, one or more of the following mutations can be

introduced: T252L, T254S, T256F, as described in U.S. Patent No. 6,277,375 to Ward.
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valine. To return the framework regi on sequences to
their germine configuration, for exanple, residue #48
W@ e@gioenee2 #13wi t hin FR2) of the VH of 7D4, 13BBCHIS2006/061817
18D5 can be "backmnutated" fromi sol eucine to vali ne.
Such "backnmut at ed" anti bodies are also intended to be
enconpassed by this disclosure. As another exanpl e,
for 7D4 and 18D5, amino acid residue #84 (within FR3)
of VHis a serine whereas this residue in the
correspondi ng VH3-48 gernline sequence is an

Atern 508, 8010 e EEAUESISAR 6 SUERN K B8 0RO SRR e covt o

CL re @tﬁﬁ(orceataﬁue sﬂvd@ redeiptor ibidRa) epifopt kel iftoat Wdl@aopsﬂﬁlf a1@f=1§ domain
can ,be "backmut at ed’ fromserlnetoa agi ne. Suc

of an FEBRERRAF 4 G 28 AF°06 BeUSS, BanONos, StA6dL8 2@ GHa 032 by Presta ef

ol ~enconpassed by this disclosure. Another type of
framewor k nodi fication involves nutating one or nore
leyetiother embduimenthahé Faraiar i altegd by ,repiacmfg/ arleadt bhé Amino acid

.,.one or..nore COR reqions, to,reqove T cell  epitopes
resicus i a1t AP AEC SR Gscth 21X R Segan e i gH o fbantibody. For
exampfénbh@@ﬂﬁ‘lore-reﬂhlﬁo ABiRs acdted ﬁoﬁlaﬁﬁné qdiah §s@ k9348935, %36|, %37’ 297,

dei nmuni zation" and is described in er detal
318, 330 &d 392 qantbe p@macredawﬂnmduﬁfcrenz ammnmldby s@di thatethe amtibody has

an alefgd ot 58 Rt R ol ol R S G aPTEY of e parent

a.ntlbod}hl ‘BhedfEtardighad t‘ﬁavyhlbﬁ‘ affMiiyne gt ed Ezﬁl be) EbristBmple, an Fe receptor or
modi fications within the Fc region, plcallyto al t

the C1sampgpeniwif eompleien nBis prrspachtis desciibed efurther dserdlyin USS! Patent
Nos. 5%92%2@51@% gbﬁglgoﬂ% Wln&pgpgdenent fixation, Fc

T ecept or & or"&n en- dependent cel | ul ar
dytandiher example, Eme bhmorma{anoamdalsélleﬁediﬁoﬁf arhifib @icid residues 329, 331

Dt Er
C1q biddinkhadn} ré?fuc&?or‘%ghéﬂeﬁ‘éohﬁle%etn?ﬁ oﬂetnaerﬁl ert | gﬁﬂ(ﬁ?b) This

again to alter one or nore functi
approache @s@nlwdy furtheer detail in BeS & atamb dids. rﬁstﬁésSS lsbyoﬂdsmgldwd:zl
|nfuther detail bel ow, The r|n ..af residuyes i.n
e’f‘é)bal &:;0D¢ pf More gming ac e§1ﬁ In poying acl Ho%'ﬂ%ns 231

and 239 liii@ﬂtdf@to thédBy b]llteﬁ@l@e Ay Tt arfiidody fo ﬁ?@%rﬁtﬁl%ﬁ’leﬁy Chhis approach
he nunber ystei ne residues in the hinge

is descf‘é@‘i ﬁﬁtheémall)@"E P ehhcaélorg WOi9E08aL by Bedmgeeradased. Thi s
BIH ér%xgtgg%r hed ré%f)ﬁ E?ﬁodlﬁeé" Otncfe ?geetﬂé ft@ﬁ’ﬂl%of the antibody to

77 425 b her et e nu er o

medlate aaﬁbh;bsdapandehécdﬂut@ eytoegicity @DQE) andtoratb hl&fr&de tle affifiity of the
. x%npl %,, facili %at e .assenbly of the Iight and heavy
antiboghi AR F¥ T4EPIOR BY BRdEYiDE oae OF Bueamine wbidat thedfgligwingipesitions:

238, 291DUBOINY, 252, 254, 255, 256, 258, 265, 267, 268, 269, 270, 272, 276, 278, 280, 283,
285, 286, 289, 290, 292, 293, 294, 295, 296, 298, 301, 303, 305, 307, 309, 312, 315, 320, 322,
324,326, 327, 329, 330, 331, 333, 334, 335, 337, 338, 340, 360, 373, 376, 378, 382, 388, 389,
398,414, 416, 419, 430, 434, 435, 437, 438 or 439. This approach is described further in PCT
Publication WO 00/42072 by Presta. Moreover, the binding sites on human IgG1 for FeyR1,
FcyRIIL, FeyRIIl and FcRn have been mapped and variants with improved binding have been
described (see Shields, R.L. ez al. (2001) J. Biol. Chem. 276:6591-6604). Specific mutations at
positions 256, 290, 298, 333, 334 and 339 were shown to improve binding to FeyRIIL
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I n anot her enbodi nent, the Fc hinge region of an
antibody is nutated to decrease the biological half
WO pdog/0ef91 he anti body. Mre specifically, one BPCT/IiS2086/061817

amino acid nutations are introduced into the CH2-CH3

domain interface region of the Fc-hinge fragnent such

that the anti body has inpaired Staphyl ococcyl protein

A (SpA) binding relative to native Fc-hinge domai n SpA

bi ndi ng. This approach is described in further detail

in US. Patent No. 6,165,745 by Ward et al. In another
AdditigRI. D oy g oR ARG M SRl shBm 8 ThiShE RS R findine:
T256 48298 HPIBA/EIRIA, S2I8KL2d A anldS208AVEB83AgK AB4 AL | oNns

can e introduced: T%, T254S, T256F, as descr.li bed
i qnoft ORGienp Megryppatien haranibody iampdied., Ferexample,
an agl%&@fa?éﬂ%tibb@y m&gh&?di. e.t‘ﬁl&[ an{ﬂégcfy lat:l&eglggﬁkrglﬁgﬂ)éqﬂgc&%aﬁon can

| tered V\nthin_theCH or regi‘on to
be alteged toatps exawplet increpsatbie affindtyiof tpeantihlody fdrrantipénmSdch eprbohydrate

.of .a CH2,domi n ;0 Ec region of .an 1gG as . )
modiffaidhs T 4 Areaerahe L, i SRl alfsripipns & mets sijss ol ghyposylation
withinQle fitERHUR s€fuedbe. Fdt exinple! HRY ordAe IS h&id shb€inftfons can be made

region is altered by replacing at |east one am no acid

that repbinplisnipption of amefor ayospvariablertegionifthneyairk glycosylatianesites to thereby

. . . Ct.o .anti body. Far anpl

etk 5k o HASHLO S0 ok b e B o
antibod fordintiger? 3Buch23&ppRach is2Lcribed Tn figdidr A2 i UE. P3RNERGs.

Se repl aced tgjya different am no acid residue such
3,714,8p{hgn @rés%ﬁﬂl&’) €hds an altered affinity for an

e r - -

chamshgay bapshudtyl 6 180! b rAEA N Mt e
glycosyhitioh, suth ias i thypofucedylatadeatibady hevind mduesdampiunts afifuéasyl residues

or an 41558 BhyiRE ingBecd HERURR CRONaeRUmeBER] S Al SEpgplation patoms
have YOS derRokitrdtcddd imihse HRABDEEULIIRY OR aRihodidi! SuctetarBbhydidte

..another exanple, one or nore anino acids sel ected from
modifigations canibd ageamplisbed By Jor gampln dxpessingithe botibastyl ineddst cell with

' i ff t ] i d. resi.due such that the
aterod bl oo 1B A el AR L g S haien risktosty v been
describddohitsd &0 and 03 IsnEsetl aslB@e belBrih vihiétototekipedst YechfBinant antibodies of
is approach is described in further detail in U S.

this dizﬁrfg?w NBsreby prashice an anjiporly udlisres; glygosylpHomnbertrxample, the cell
s EATPAR 090B0TY .0 10 oGS U119
fucosydiraresferadey, sabl Hiat yntiffodieh expragsed ilthetMs T0dx Ms30dH laad @709 cell lines
ok S DR R oSS REE Y AEL o INET UL 0, v
create%i Eg tlgeir?]ttaii‘%gdgsilfﬂgﬁtiémgﬂ the BUTRQehd G CASEDERE calN heidg/twRf replacement
vectors (see U.S. Patent Publication No. 20040110704 by Yamane et al. and Yamane-Ohnuki et
al. (2004) Biotechnol Bioeng 87:614-22). As another example, EP 1,176,195 by Hanai ef al.
describes a cell line with a functionally disrupted FUT8 gene, which encodes a fucosyl
transferase, such that antibodies expressed in such a cell line exhibit hypofucosylation by
reducing or eliminating the alpha 1,6 bond-related enzyme. Hanai ef al. also describe cell lines

which have a low enzyme activity for adding fucose to the N-acetylglucosamine that binds to the

Fc region of the antibody or does not have the enzyme activity, for example the rat myeloma cell
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nmedi at e anti body dependent cellular cytotoxicity
(ADCC) and/or to increase the affinity of the antibody
WO e07a6798zg receptor by nodi fying one or nore BEM/I82006/061817
acids at the follow ng positions: 238, 239, 248, 249,
252, 254, 255, 256, 258, 265, 267, 268, 269, 270, 272,
276, 278, 280, 283, 285, 286, 289, 290, 292, 293, 294,
295, 296, 298, 301, 303, 305, 307, 309, 312, 315, 320,
322, 324, 326, 327, 329, 330, 331, 333, 334, 335, 337,
338, 340, 360, 373, 376, 378, 382, 388, 389, 398, 414,
% 4 :
e ek 8 desar bod P onshon YO YasEny PR desggpes a varian
CHO @8/11412,077@18)y81¢& edthaedndedabiligy to attach fiicoss tugAm(E@L) lmked

. FcaRl.| 1] and F
carbonJdfR, aiftes e 56 BbatudobAion of SiPhtice SBitpa that st cell (e
also sﬂﬂela@ resardlhedod)se &ishCabe 277873806 240). @&qoﬁabhlanon WO

iol. Chem 276:6591-6604). Specific mitations at
99/543&8@@!@@@ g 9b desgibes pelblingpgingsed 40 x88B ghproprattiownodifying

o TR 10U, O SEATRL oL IR e i 5 s

antibofieg&présséd incthe gngin@hePé B RA exI5BA Mr&%@@&seéﬂ%@foﬁ%@ dhuctures
and S298A/ ESQB%K 34A.. In_still another enbodine
which gegaltyin ingregsed A 3GCaetivity afrthe paRpdies (srscilso Témana:erral (1999) Nat.
X t
Biotech. hl?wgr?tell SbOZ. ¥ yﬁ? Elg%gl?yt@g g&%gé }%Qiq)ﬁesc@hg Sntﬁﬁ)%? n(alﬁf Be cleaved off
using a;)&lca:hdasc edzyos. Fm‘rexeml‘ep the fucmﬂa&aﬂphi—hﬁhﬁés‘ldﬂb rstmefes fucosyl

residuf]nd RS Blenilt, AL i TSR0 4 S,

ah h@hériBodifiCatn dmﬁ@arﬁiﬂoﬁﬁs ﬁéreﬁﬁ theas ﬂ)xﬁEfn?fétéM By thft diftosure is
anti body sequence. For exanple, one or am’no acl

pegylagons Aptantibetyscands meylﬁ’@d@,tfhmxam}ﬁfulmcrcase ¢he biblogidabe. ., serum)

T s A RN E R NAT R TN T

reactecﬁwiith pﬁ@bﬂ@(&wg&&do@ (PEGY sihdhCs %&&ﬁztitvs Qstef b dﬁd&&d@ﬁeﬁ%@we of PEG,
ant | body for antigen. Such an approach is deScribed in

under qoplitime TwRieh orfe 9! 1oz PRRLEAEPSIISSomS attached spthgratibody or antibody
fragmeglrt] Bg%fé%;iﬁ b¥e ggg)aﬁﬂn i %Qx?iﬁh '08 .Iala}{ a9 lf‘?‘lé&r Iger Qt?otnl &ealisl%/alkylatlon
reacnoglvyldms;daamved?iEGsmdbnm(cm ahyma:lf)gmxssydo&t/e dvaﬁdfﬂlsbhiblb/polymer) As

hayi r ed c ucos resi dues or
used heggin, ﬂ%& ; Xﬁﬁ}r’ﬁge? %'é(g@l Som?@é%q RENEPRIRASS 28y ob thefoeras of PEG
that ha®d! B&n&ls%& i derplayic® 6&1%@&1‘0%@ Alch @l ‘ﬂﬁ)ﬂ&&(@ @ﬁ? koxy- or aryloxy-

denonstrated to i ncrease the ADCC abi
polyethidenaglyecd or pelyethyleae lgbmblmateemdnd il ceraaum gmboahmntsethe antibody to

v TR b A5 B BOET S BE S B PSR 0

and caﬁlbb lappliddith tied dreibedieg b tisdibabiued) Seeabi éb@iiﬂ@l@ Bre) hs£B16 by
escribed in the art and can be used as host cells in

lem%?‘é’rﬂlt %Pde%)opégé 38 by dshikara et ght | bodi es of this

di scl osure to thereby produce an antibody with altered
gl ycosyl ati on. For exanple, the cell

Methods of Engineering Antibodies
As discussed above, the anti-Fucosyl-GM1 antibodies having Vi and Vi sequences

disclosed herein can be used to create new anti-Fucosyl-GM1 antibodies by modifying the VH
and/or Vi sequences, or the constant region(s) attached thereto. Thus, in another aspect of this
disclosure, the structural features of an anti-Fucosyl-GM1 antibody of this disclosure, e.g. 5B1,
5Bla, 7D4, TE4, 13B8 or 18D5, are used to create structurally related anti-Fucosyl-GM1
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i nes Ms704, Ms705, and Ms709 | ack the
fucosyl transferase gene, FUT8 (al pha ( 1, 6)
WO owosy1ovr ansf erase), such that anti bodi es expPEBEEH06/061817

the Ms704, Ms705, and Ms709 cell lines |ack fucose on
their carbohydrates. The Ms704, Ms705, and Ms709 FUT8
cell lines were created by the targeted di sruption of

the FUT8 gene in CHO D344 cells using two repl acenent
vectors (see U S. Patent Publication No. 20040110704
by Yamane etal. and Yamane- Chnuki et al. (2004)

oo USERIGA g AE A Rt Becd RO BEE R i, sun s
binding tmEtdosylaGMI . dios exqaheld, dridldd ngers €DRWdgidhs@fGBASSB fa, 7D4, 7E4,
such that antibodi es expressed in

f |t f
13B8 ofy J80) 3n OLBHAPPS CrSRhicaR fe Rymbmed srepmbinasHy myith kv fgmework

s 2 o |TE -
esonf 54/ GOSN DGR 8 AR U fropy o
antiboding yfhisatisclasutey a discusdet atgve.u Otise types bfimodifications include those
deseri N-acet yl gl .ucosani ne_that binds to _the Fc.regjion of the ,
eseribgl iR PR OY PUEUOR o Tt SHDg A LERgiRsripg meshod is one or
more of B i LfACor' i
TR S B qUAELOTE 8 e 2 OB o ot T
create thesweingetsd antibodyaiitis BH@eceskaryto agpallyeptepare €l 4. sgxprésk bs a protein)

/ abjlity tocattach fucgse to Asn(297)-1inked
an a0 BRI Ghr hogb ST Pog M PR Redhi BOGLisrBi grone or more
CDR ragibhdieieds RxthéS dRddformatiiatodislidd @ahé sdg@Bfcefd)$Pused as the starting
Shields, RX. et al. (2002) J. Biol. Chem .
materiglte cregte 3seomyt genpratimeTsaayendets derredvip diesorigiralispquence(s) and
- descri I ' ' r .
e 0SBl e SEARES SR SIBLSE A1 B
(Acqrdinglyt m(anpther embodimeny lthis diselokury Iptovidesfaanethed Fdrlpreparing an
. l&?'lil(lé@) %E%P t hat . anti bodi es expressed in the
anti-FugOsyl (M agti A CARRIEL Eexhi bit i ncreased bisecting
G cNac(ap rAsdiMESS) é"ﬂéa@p_chﬁﬁl(’bla{'ﬁblb Fegi&fﬁxﬁn;%gﬁg tse%agﬁce comprising a

activity of the antibodies (see al so
CDRI1 (seqgaye siectedBiamdlahgron cambsting®f SEQ HeNatli3y 4d,y15, 16l 7 and 18, a

fucose residues of the anti body | eav f
CoR2 g8 it St By At e SERRENGIHE, B e Paczgeama 24,
d/oral MDR3 bedudbOSIetRER FFRARNE 6 i :
T | bod_iccges' Tar entino Agog%l gﬁ%ﬁggg)ﬁ@g&fg%% 26,27,28,29
and 303 and{en @D 23ight ghain vestableygrion@atibesly ssquance coamprisiogiadPR1 sequence
' j t b i s£hesung i s
seloctedheth d o 4chR BPREOUEINDL IS o) B 333HAB5 & CDR2 sequence
selectelebfmrpf ﬂ];m grgmpcm'fsgn% bE€SBQdDogOsAl7, 1% 39, 40, sg ragmznﬁidﬁor a CDR3
[ 0 e .antibody. .-To pe n antibody, the
sequenigy PIp8Y OBy OF EiegmetPsiting GG G MG i €5 ool sus 45
with - (P . . i . .
Lt RO e 3B i i, e RGN b rgion
antibodyseghpids apdéor e light ehPECagatde rgidnentibed psagaecivedo teceatehat least one

i ntipody fragnent. Preferably, the
altered%ﬁ%@?%?iyegﬁ&}c%, %%&r)ri ed out via an acylation reaction or

an al kig) akpessiigtetalteredwintibody seqasice ¥ea BRSGIAD! ecul e
(é)r c?n anal Of;og,s reactive water-sol ubl e polyner). As
tandard molecular biology techniques can be used to prepare and express the altered

antibody sequence.

Preferably, the antibody encoded by the altered antibody sequence(s) is one that retains
one, some or all of the functional properties of the anti-Fucosyl-GM1 antibodies described

herein, which functional properties include, but are not limited to:
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used herein, the term"pol yethylene glycol" is

i ntended to enconpass any of the forns of PEG that
whaooe/obmen used to derivatize other proteins, BCUDOSAE6/061817

nono (O -C O al koxy- or aryl oxypol yet hyl ene gl ycol or

pol yet hyl ene gl ycol -rmal eim de. In certain enbodi nents,

the anti body to be pegylated is an agl ycosyl ated

anti body. Methods for pegylating proteins are known in

the art and can be applied to the anti bodies of this

di scl osure. See for exan‘pl e, EP 0 154 316 by N shinura

2 AT o AP s B2 e

anti - I{b):bmﬁi to@ht hanbn hedl edl ay icatceyttinhitt NXERq9 @Hﬁlﬁﬁn SCLC
I scl osed herein can be used to create new
ATCC RLTﬂl%%)J, -GM antibodi es by nodifying the VH and/ or
V sequences, or the constant region(s) attached
thereto. Thus, in another aspect of this disclosure,
the ihmnmxbhpraberﬁaacpﬁlhealt@éd amtitodies bt 0@ Sssbss&/hsmg standard assays

ntl of, t | s di osure
availa fgﬁer @gifi%eaelpowh@af@sgﬁwe%% P;Exﬁ@P]&? é%lg flow
cytoméfyt blrﬁq&ggogsgg s$M antibodies that retain at |east one
functi onal propert of the antibodies of this
dnseitain embodimenits binethiods of enghuesting kaiiidddies of diris disclosure,
ns, of

DR 5Bl a, 7D4.
mutati 3R S QL mReny QR AL SoRe AL pint Sl Paosyl-oa1
antibo®PEBiAEqhecR HRE ArRYedultiNg ﬁabdh'{éﬁ\éﬁnfl*u%@\l\@hhl BREHIINS can be

and/ or other CDRs to create additional

screengdfos fisidingactiyits ard/ ereetherdfunetinmial Pllq’p@@% a@ﬂsmabﬂdq Heaein e Ylutational
method®¥ }g{vfl; 'b§e1?éless&lﬂg’e%lLiB?he ﬁ r egc Fe Péqqﬁl%hc gt (Xg? &Zﬁf() by Short

I ons |nclu ose sCrlbe
descrlhee n’(dﬂm”ds fd'h&ea&tngrahd Bg'eéﬂiihg antidodly Qﬁuthﬂitﬁlsel@@g@@@fatm mutagenesis,

is o f the VH and/ or ,VKseguence
Syntheg? %?ttPé‘cPSﬁf‘é’F wr agoninption thespal. ebgaeméw&h PG Byidigation WO
03/074399 By eabs & he d@é&b@&%ﬁ%@@f m&gda/omﬁ&aﬂoam}eeﬂﬁa;g%ﬁaﬁws to
to actually prepare (i.e., express-as a protein)” an
optimizgphysodhehiral prgpaties offantibpdienf t he VHand/ or VK
sequences provided herein, or one or nore CDR regions
thereof. Rather, the information contained in the
NucleiS%@N&b@e(cﬁlesﬂ?ﬁlcékfﬁﬁgﬁﬁbédl@s Stt@istdifdosipt erial to create
‘second generation™ sequence(s erived fromthe
o‘hﬁl@hﬁaﬁw@é qﬁ%ﬁﬁ:@@éqsumwﬁertam@tmelems@c;bmdleg@lneﬂm grnode the

oo SEHFRR ol PERSREET, 8 FEPLERRS B LB i oo s, o

ina pa;arablvlpdlﬁf ed ofrmﬂstadtlﬂly pure émat. i Aquelticadeid isFisenpsed’ oeMendered

substaG I THRE S T A AP re e rUB SORPO P fegypntaminats,
eg, otﬁ@:%éﬁﬁfa? nﬁ&ki%%r%i@ of %melﬁéﬂ %ygfaﬂHﬁdQQd%ﬁDiF@% '?19c19<§1n§§@a11ne/SDS

and dequen
treatmgm @s@lémdmgmqlm ghmmtagnmys aganopedel ssqrdprbof@s and ®thers well

known2i8 ‘thezzzilrt §ee Fzgusu%dl et al ed. (1987) Current Protocols in Molecular Biology,

Greene Publishing and Wiley Interscience, New York. A nucleic acid of this disclosure can be,
for example, DNA or RNA and may or may not contain intronic sequences. In a preferred
embodiment, the nucleic acid is a cDNA molecule.

Nucleic acids of this disclosure can be obtained using standard molecular biology
techniques. For antibodies expressed by hybridomas (e.g., hybridomas prepared from transgenic

mice carrying human immunoglobulin genes as described further below), cDNAs encoding the
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and/ or a CDR3 sequence sel ected fromthe group
consisting of SEQ ID NGs: 25, 26, 27, 28, 29 and 30;
w@ea/067991 1) a |ight chain variable regi on antP@DU$2006/061817
sequence conprising a CDRI sequence selected fromthe
group consisting of SEQ ID NGs:3 1, 32, 33, 34, 35 and
36, a CDR2 sequence selected fromthe group consisting
of SEQ ID NGs:37, 38, 39, 40, 4 1 and 42, and/or a
CDR3 sequence selected fromthe group consisting of
SEQ I D NOs: 43, 44, 45, 46, 47 and 48; (b) altering at
gt s BB CRRADT U2 Ay ARG BB PR Pstandand PCR
amplifgdatiom ov elPNabtlening ¢hchniques; |Hmaytllscnheseaixtaan¢cbfrcmexaumnamOglobulln

e R e B AR S RS TSER el o oy cant

recoveﬁ;@ﬂg@rtgeﬂg}agﬁul ar bi ol ogy technl ques can be used to
prepare and express the altered antibody sequence.

Pristasredyiugleiq mdsanple@déwoféh@mfbpsngz arky ehoae tmoodihg the VH and VL
sequerﬁ?% bpﬁ?xg%f]fle?ﬁﬂ] C7%4S 11 1388%r 1 r%ﬁ?rthac 2l Atibodies. DNA sequences

et onar properti e

encodiagithe WHCRgMEncEbS SBIL,i5B06] 734, JEIC 1 3B e E8T8S Are sWbWE h SEQ ID
functi onal roperties |ncI ude but are not limted

NOs: 4% :50a) 1.t8e5hand dbassrerthaly- tINA seaugnceamcodingthe,Vkpeguences of

5oL, 3130755 13 1585 5 B S0 PRSI 578 50 o,

respec@ﬂﬂy2049). The functi onal properties of the altered

anti bodi.es can be st andard assay

b S e 0 e CacPR Vit g Yo st e aigedhess DA
fragméi@&h Befurthey ﬁlﬁmb{ila{eh%y EeaRlagecdivifant ﬂﬁﬁ%&ﬂﬁ{q‘ﬁl@? tf51y example to

bi ndi ng assays). In ceftain enbodi nents of the het
convemheewglahbenegwg ganesith didi-temgdf antibpdy dhaie berssste, F ab fragment genes or to

a scFvagegﬁ gllngﬁ%egﬁlan%% ?tliogngsragﬁﬂ 2P %@8?@% [&M\ | e 1a>pp¥ratlvely linked

to anofhRfl DINA $regmentécaditlg biethérgiotetr, Bechmdinfan8Body constant region or a
anti - Fucosyl -GM anti bodi es can be screened fo

flexiblgilingpind: hsé@rm/ iapgragively dinked"nas uaedn@thl@mtew@ gmmdeééo mean that the
oo DRSS s 0B PCS RLE RN e D
fragméi2d Wﬁm-ﬁ)mﬁhort descri bes met hods for creating and
ST StV el i) s oy o
gene ngﬁg ﬁﬂ&ﬁ‘g%!h@ Q/fH-eféJdﬁ{gn@N'AVt%l a)ﬁoth@@l\ﬁymolegﬁfe' eRBodlfid heavy

7467 b Lazar et al descri bes net hods usi ng
chain eansfsot eﬂgilméCHsie £Harand élHﬁét Hbd sequsnogstaf hiumen heavy chain constant

region’ g@@s e iﬂ(g%% 2 a?ﬂo(%ée eI E SK%ataEt Ab pal.e(91991) Sequences of Proteins of

Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services, NITH

Publication No. 91-3242) and DNA fragments encompassing these regions can be obtained by
standard PCR amplification. The heavy chain constant region can be an IgG1, 1gG2, IgG3, IgG4,
IgA, IgE, IgM or IgD constant region, but most preferably is an IgG1 or IgG4 constant region.
For a Fab fragment heavy chain gene, the VH-encoding DNA can be operatively linked to
another DNA molecule encoding only the heavy chain CH1 constant region.

The isolated DNA encoding the VL region can be converted to a full-length light chain
gene (as well as a Fab light chain gene) by operatively linking the VL-encoding DNA to another

DNA molecule encoding the light chain constant region, CL. The sequences of human light
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Nucl ei ¢ Acid Ml ecul es Encodi ng Anti bodies of this
di scl osure Anot her aspect of this disclosure pertains

wa o00me19et ¢ aci d nol ecul es that encode the antP@ODUR®E6/061817
of this disclosure. The nucleic acids may be present
in whole cells, in a cell lysate, or in a partially
purified or substantially pure form A nucleic acid is
"isolated" or "rendered substantially pure"” when
purified away from ot her cellul ar conponents or ot her
contam nants, e.g., other cellular nucleic acids or

. i ne t ' i N
cin 9551 Opu 40185 LABLBUE g REALI v 199 e
of Proteins @ﬁﬁnmgna]_og;calhhzgamsﬁgg &ditﬁire%l&d%@;aﬂa&hﬁof?lﬂ@hlgﬁdﬁdﬂﬁman
. We in ~ Se . .Ausubel , et al, ed. _
Servicgsy &H@%@F?&&&@&%@ and’ PNFr%ff%%lﬁ?faﬁ engoRIRgEjng thesryeaions can be
, LA ; ot ! v Lol
oo e s oA Bl S
lambd®Rponstantiregion, but mest preferablyris akappaxonstantregieguences. | n

o irEtiea <Ry P etV oseacife DoP sawent s gperatively lnked
to anolf Bhdiféht éhédtingsh ABLBIeiKeY, @G e%_&%dihé’{}%%énigg GBiRIsBYRRce (Gly, -

I
For antibodi es expressed by hybri donas (
Ser)s, $ueh thay shra¥Hmnd palr eefiupnesscan bnexpressed ad z contiguoys siggle-chain protein,

. ' ' i bed furth .
wic (T RS PR Hs FSSIARESE A i cigp) scene
242:423042.63 Blukstoa @y alrgIs 8y Prad) &/ally B dd 96 USArg 5058 7915833 NRRCaferty ef al.,
standard PCR anplification or cDNA cloning techniques.

(1990 1urerdd8pdr ¥ obt ai ned from an i nmunogl obul i n gene
library (e.g., using phage display techniques),
nucl ei ¢ acid encodi ng the anti body can be recovered

ProdudtionmfMendcidmabAutibddies afithiedisnlostiiei ¢ aci ds nol ecul es of

Mgl 57 T bs) 8Efhs v dshiosice efadegrod e by a variety of
technifRRCRE MR RAVdRRHAGRondMNaPEAIBAE ﬁ&tlﬁﬁl%ﬁ%iy'%. it € st¥hliard somatic
|, 5Bla, 74 E nd 1

sequences of 5B, , 4, 7E4, 13B8 a are
cell hybridigatiomtestaperNGshlerand Miste® K1 9B NB@rehd: 495. Although somatic

S e T R
monodléaNeithedy caf be broldy8d e29 vivaHorhcog &P R &N BlaYion GBS ymphocytes.
DNA fragnents encodi prg VH and VL segnents are
P

obkepratedepiad spppmpPrprRsTing hyhridpaas isrthpawrine system. Hybridoma
is -
pocu A i S AT AP DY RO ot
techniqudslifer isolgtién efinirbadyeddphinocyenfes fudion &ralknbwagmeretart. Fusion
enes or.to a.,sckFv ne. .l n these mani pul afi ons, a VL-
partncfi {6 gy RS G RO BRACTS A EHon ROGURFRETORr) AoRed t o
a0RIN8ic oPNOMhhZOIBANDIRANG QX kHChr8RAE M8EIoRIOES Bo prepaBd B8Ssed on the
an anti body constant region or a
sequence of a murine monoclonal antibody prepared as described above. DNA encoding the

heavy and light chain immunoglobulins can be obtained from the murine hybridoma of interest
and engineered to contain non-murine (e.g., human) immunoglobulin sequences using standard
molecular biology techniques. For example, to create a chimeric antibody, the murine variable
regions can be linked to human constant regions using methods known in the art (see e.g., U.S.

Patent No. 4,816,567 to Cabilly et al.). To create a humanized antibody, the murine CDR

regions can be inserted into a human framework using methods known in the art (see e.g., U.S.
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flexible linker. The term "operatively |linked", as

used in this context, is intended to nean that the two
wobh7heagnent s are joi ned such that the am no BCI/US2006/061817

sequences encoded by the two DNA fragnents renain

in-frame. The isol ated DNA encodi ng the VH regi on can

be converted to a full-length heavy chain gene by

operatively linking the VH encoding DNA t o anot her DNA

nol ecul e encodi ng heavy chain constant regions (CH ,

CH2 and CH3). The sequences of human heavy chain

Patent {473 2251530 EFWAREAEAEY SRR AU 53ab B a4 DEF o762 and
6,180,3T0or@eegiecal). I nterest, Fifth Edition, U S. Department
of Health_ and Human SerV| ces, NH Publ i cation No.

g apassyred erbediment, sagartbedien ebihisadiaglomyre aredwmasgnanvsional
antiboﬁ@g‘ ARhMRhALNEShdonst AREBEs E%t%ﬁrfs ?@éos?ﬂp&@gan be generated

eavy chaln constant reglon

using trap€Beni¢ giGanstiydmobehic rh@Mctmrylhg Partosfihahtimae ¢heine Bstem rather
nost ref erag.b%sgl s an Lgd. or 1 g4 constant region.

than thégious® pere, rﬂanﬁ%%ﬂf@ﬁganﬁcbgeﬁesmﬁ@lmh@@amﬁ@ referred to
herein BNAuSAAb RceORAMEN Hie™M |ré§%v§|&ijvei 2R e dtNR] e;gfl% Ld.}ﬁ herein as

3 encodi ng only the heavy ¢ n const ant
humanéena@eed DNA encodi ng the VL region can be converted

8Hlfl ﬁ\gu]!% e\.bsgﬁhg\ll tcio{}&' H:I?El lﬁlglqliqqgfob%h]'l: gc-k:)ne miniloci
that en?s’d)de&ﬁﬁéﬁﬂaﬁ’eﬂﬂﬁnﬁr@h@ﬁ?t(ﬂ &hd %d@ T%‘g‘éhﬁn‘?ﬂl‘frﬁﬂﬂoﬁ Pﬁﬂ‘? sequences,

i ght chain constant region, sequences 0
togethdrnwuﬂntargegddtmhiatmnsibatsnamtvateege eudogerm pedrel K cleadn Idch(see e.g.,

Lonbe%Z8{@%@3&%&%@%&&(@%85&5&99@&5%?@%%% %ggéétexhlﬂmfr@wced

t: [
e 1 B DAL, DD I

and h@h clmmpagmgpsnmdsxgo rc!ngs mﬁclnmgmhﬁsoﬁﬁia innetakidnytodeaadar gh
fication. ht chai n constant region can
afﬁm%éma% poq %If%@ao ¢ al €§96h supyigt revisyyed in Lonberg, N

t
soa PRI o W*%%'%f&em@da D
(1995)dpierratRevelmmirohKdd 6593 st Hatlinzt BgmeiTtondeaoN. (P98) Ann. N.Y. Acad

St LS Tl ot A S R B modienon

carrledst%%iﬁﬁ &f8e, $PMIrtABr ASBHBSISIAN ?ﬁ)raL (ool :SM5‘Wuclezc Acids Research
e-chain protein, wth VL an regi ons

20: 62%%@%@ dChgp. d s of. (39D |Irefemqﬁm¢l l(m‘,?eevoé? 6»37-656,eTuadiqn et al.

1599 PRSI TR I LD 0 8, b g 17125

Chen, atet al. (19999@)}/B@YLIe 834&365&255&) et dPr(Q9RDA snﬁmafzol 152:2912-2920;
on ti bodies of this disclosure Mpnoclonal
Tayloryhy ff’ﬂédﬂ%)?\'?fﬂm‘ywafds bringlagy a7 i3 Ao Fieelh Dot . (1996)
NaturdBideberRslo Y148 848Ugk 1 the @ontents of all of which are hereby specifically
incorporated by reference in their entirety. See further, U.S. Patent Nos. 5,545,806 5,569,825;
5,625,126; 5,633,425, 5,789,650, 5,877,397; 5,661,016; 5,814,318; 5,874,299; and 5,770,429; all
to Lonberg and Kay; U.S. Patent No. 5,545,807 to Surani ez al.; PCT Publication Nos. WO
92/03918, WO 93/12227, WO 94/25585, WO 97/13852, WO 98/24884 and WO 99/45962, all to
Lonberg and Kay; and PCT Publication No. WO 01/14424 to Korman ef al.
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t echni ques, including conventional nonoclonal antibody
nmet hodol ogy e.g. , the standard somatic cel
whybriogiogat i on t echni que of Kohler and M | st ei PCT/LIS208§/061817
Nature 256: 495. Although somatic cell hybridization
procedures are preferred, in principle, other
techni ques for produci ng nonocl onal anti body can be
enpl oyed e.g., viral or oncogenic transformation of B
| ynphocytes. The preferred ani mal systemfor preparing
hybri domas is the nurine system Hybridoma production
| ahaﬁlef@rﬂﬁ&lihﬁmahﬂxﬁﬁﬁ[ aﬂﬂ(ﬁdie%%ﬁﬂm Hﬁasglrg EAEEOifed using a mouse
I'mmmuni zat 1 on protocols and techniques for 1solation o
that cairmesnineedmepineglobylireseqiiences ua itansgenes dodavanschonidsemas, tsuch as a
Fusi on rtner . q. rin I | 1 n
mouser i ogioR A B TE Vaeins SRR 2 (O AF it gt Tanschromosome.
Such tHe8BBIERH taMRE R Bficd™e, Rt as@RbedlinSfhAFHITCE PlbiRGtion WO
repared based on the sequence of a nurine nonocl ona
02/43‘&&11‘_)@@@1@& gsmépar ed as descri bed above. DNA encoding the
nd Light chain i.omunogl obul ins can be obtai ned .
e PR OB Rat TRMBR? bR SrSe Bimrn sBrgogiobutin
genes 4@ a@8ildb3¢ #h tAO At B b4 @ed to rae BN FucbILTMIN @htibddies of this
. sequences using standard nol ecul ar bi ol ogy techni ques.
disclogngg. Rorswpmple, epalgaraative tensgenireyystemutefartsddg as theeXenomiouse
ar . ahl L o0 : [ t. a
(Abeelf ) i BE AR Sk 3icB Bre ARl SO BRI 5 Bhrent s
5,939,5%8; &175NQ1; 6,1 84,69&®/ 150 58himd 6,¥62063t0. Quchéflagatieals® a
umani zed, ant | body, the nurjne, regi ons can be
i MOEROV Er 2ltringg ORPSHRGSAIN SY HEMHBINEILSIHEMR i n
immurtdfotilih gef@r&athilableiPtHRArEMd BB be Asdiid 12130 aﬁt?—F\%&gg-GMl
and U S Patent Nos. 5,530, 101; 5,585,089; 5,6693,7
antibodigs| ofthigdisdawmre. oF adesamplst mide)caryimgzbop @ hemae ieavy chain

enbodi nment he ant.i bodies of this disclosure -
transciIRRSOHE Rid & hitGat B B aln FouapbieSmey el 168 2fG mice” can be
used; stioh inliewlie estiribed i Tod Bk &1 alFROOSYPrdeWat draleSci. US4 97:722-727.
gener at ed usi ng t ransgeni ¢c_or transchronbsonm c m ce

Furthegmpyoy £omys erarying lymarmeany goch lighiahaia teapsehspmesanesrhaye heen

. t nj .
decrit 3o TR SEORSAIV T 1900 I RORR i Bl 20,89 804) g o s
raise aati-Fdedfid-GV ¢t antdbodligéMfthis distiopurer especti vel y, and are

collectively referred to herein as "human Ig mice." .
THumap m%%a%lépﬂgocgﬁfe%éh@é%i%&e)caeaﬁpzhe PEchaRtkysing phage display
. e by _ o
el TS5y e I SRS SO SREIORE metod
for isolpsiggduoag antibagbestase estehlishedingbe ed. St foriesaaplehat.S. Patent Nos.

. . th . . ;

5.2 409 s WP SPYIRAPLY B A0 .69l L3Sl 457%mana 50017

to Dot 8HO)U.S Atatent Miosg3,969, 1 (8and 6;£7 5197 oiNIcCAEEAH al.; and U.S. Patent
expression of nouse 1gMor K and in response to

Nos. 5§70 607 bA4:10hadd FALF 895 35 Hnbakd Ficingyp,593,081 to Griffiths ef al,

Human monoclonal antibodies of this disclosure can also be prepared using SCID mice

into which human immune cells have been reconstituted such that a human antibody response

can be generated upon immunization. Such mice are described in, for example, U.S. Patent Nos.
5,476,996 and 5,698,767 to Wilson et al.

Immunization of Human Ig Mice
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and |ight chain transgenes undergo class swtching and

somatic nutation to generate high affinity human | gCk
worewoobmeal (Lonberg, N et al. (1994), supra;PCEVFEOL0H1817

in Lonberg, N (1994) Handbook of Experi nental

Phar macol ogy 113 :49-101 ; Lonberg, N and Huszar, D

(1995) Intern. Rev. Imunol, : 65-93, and Harding, F

and Lonberg, N (1995) Ann. N. Y. Acad. Sci.

764: 536-546). The preparati on and use of HuMab m ce,

and the genom c nodifications carried by such mce, is

AR GIFmATRIRCRSE: 341G lioGiies qiRalsclNfisGlfen mice can

be immiunized with wpmﬁﬁddmnmnblmdypréparzﬁﬁﬂrcﬁﬂﬁcoMMl antigin aald/or

ECTE N T R T

ot o) TS D B 5O 3 S M 5T 1 .

851; andrRGT Rablicatiah Woh982d884)sndbW @ 0048924, ; Prafetatfy, sheninlict, will be 6-16
et al. 996) . Nat ur e, Bi ot echnol o 4: 845-851, the

ek S adapel S RSY PR e b e e S prhaion 50

ng) of Fﬁk“déﬁpgw aflidey chebLERAGE 1rin‘?1uhf‘2€ e IR lgtrﬁﬁce mpentoneally

furt U. S.” Pat ent Nos. 545, 806; b5,
@m@dmeeedsremegmte Qlllysgmwcmm@caml @m‘bod@s @s&umﬂ GM1 are

s By 090 5P 5 TG o e

transgeB(ETmi%H béslp@ﬁd wdien i Sally iR dtihapetfb Rl 223 Wlth\éﬂtlgen in
94/ 25585, WO 97/ 13852, WO 98/ 24884 and WD 99/ 45962,

complefg Freupd's geieny. follgwedhy vy ofer wogh [} tamppiaatigns (Do a total of 6)

it i B SOTBR Eh e iSO ST o, A

found totbeéEfettiad. Iic additiers whobaee!ls imtheabbalod bff mdjamiﬂ afectbﬁndntb be highly
transgenes and transchog}tgysorres uch E e that

ImmunQEeRHe. S R P R R S R A S e g‘eéiﬁ)ﬂrsﬁ ok thedmunization
protocdl'vﬁm pla§iai E‘alﬁ'\ﬁﬂ@@%i SBtRIBEA By repktiohtbifil GRedd, qfh@?[a%ﬁilatc‘an be screened

herein as m ce( , are described in
by ELIB&T(apdescribed bedawiand mlq%wvtb sulicienhtittss efiantirFucssyliGM1 human

U5 SRR S SFSEER o B0 G i amipen o

before k:h:@lﬁ&é fand min@\aam obtie pleeh. I0is eRpSetedrthibt 2—5@@@&%' fm@dch immunization
Eodles of this disclaqsure. For exanpl e,
may ne&fi 1*% paeriomad: Baivwen fand gd meiss pertpicdly man@rszqdh@r each antigen.

R T
can be Bre@in6gdiBdr; in®, Angld ﬁ&useﬁha\d@tvﬁﬁdhffarmht Burh&Ph&@e'$ chain transgenes
nat iy

oo SHERER B Ry s AL e KRB R e b used, as deserbed

in Exampreunogl obul i n genes are available in the art and can
be used to raise anti-Fucosyl-GM antibodies of this
di scl osure. For exanple, mice carrying both a human

Generatai%ﬁ\@f }%ﬁidgmas Producing Human Monoclonal Antibodies of this disclosure

To generate hybridomas producing human monoclonal antibodies of this disclosure,

splenocytes and/or lymph node cells from immunized mice can be isolated and fused to an
appropriate immortalized cell line, such as a mouse myeloma cell line. The resulting hybridomas
can be screened for the production of antigen-specific antibodies. For example, single cell
suspensions of splenic lymphocytes from immunized mice can be fused to one-sixth the number

of P3X63-Ag8.653 nonsecreting mouse myeloma cells (ATCC, CRL 1580) with 50% PEG.
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transchronosone and a human |ight chain
tranchronosone, referred to as "TC m ce" can be used;

W@ mh/oeioee are described in Tom zuka et al (20P0)/UF00€061817
Nat|. Acad. Set USA 97:722-727. Furthernore, cows
carryi ng human heavy and |ight chain transchronosones
have been described in the art (Kuroiwa et al. (2002)
Nat ur e Bi ot echnol ogy 20:889-894) and can be used to
rai se anti-Fucosyl-GM anti bodies of this disclosure.
Human rmnocl onal antibodies of this disclosure can

At 8 S50 S A A TRy i

SCr rari I N genes.

fused WSingranhectyic fieldMased eledttofiassont methbd,aisatg m@ylbtlmm large chamber cell
art. See

fusion ERLEGROEHOL (1S BERE RERER g, %ﬁ%mhﬁs@w M3 oColere alsed o

a 1 e
pproxgﬁzg‘@% 22%30 7@ ;La?gﬂﬁ'%xagélcﬁtlt r Hla% 5188 TR t%ﬂ\p§%§eé&gxﬁc§&%on in

DMEMs high@lu®ge medivgy with 1 1glntantngaichiodam pymvam (Medliwdedd, Fic., Herndon,

P, tNo...5 , 6,521, 40 , 731;
V) angf Bt painghs A0 oy Soipl Gclont: Bpen 1T 1196 B3PS
condltxUHﬂHﬁbdi@S% Detgeh HBBHIOEE RSN faéibi éBlGVéﬁé Mﬂh@rsﬁﬁ‘r‘% VA), 4 mM L-
al so beH%] gared using SCID mce into which huma

glutaminendimd/ &S nMdhmenc@pmﬂlamlt SQusitséml pmmﬂlm, KO nevim1

s SRR AT SRR GGl
added MPBourd aftéicthd GisicH)d Adicf 88 \Kf@&( Eélls\/!dlfﬁ%a @tddium in which HAT was

| mruni zation of Human Ig M ceWien hunan lg mce are
used wigs eeplaced pathdd T h individug tebls g thea be seriegnadi bydE oSy for human

' r_enrich
o501 5 S4BT £, R 55 o it o
observEdiaamily attdt 10-04 days. Flflemsybe@‘decﬁetiﬁg bpbrdadissican ba seplated, screened

again, grgjix-cfrgél %ggQX%r';cg”be agﬂg\ﬁl* t&gtn}g%lo%lp}lgl%%lpq tgszl%ra%pétqg]a@loned at least

e e v DT 1354 ShE by CHRE B LB e small

amounGAd antibddy inftisageculiponmedient for shar:imtérumnon For ex arrpl e,

DRy et g L A p e, SHRCES bRt v ehonmun two-liter

spmnef-ﬂams F6r mahds@&eeu hﬁt%w@lﬂmﬁc@ﬁinashﬁ&nQM§ eBEA1t48d and
gener at e %, human ndnocl onal anti bodies to
eC

concerﬁg@ggyforgqfﬁxg hajergetogispbly with Breimipl A-sephigegsePharmacia, Piscataway,
I

O T

chromatngnaphy &ﬂensntermmﬁ:y iThervedkt gohﬁtldﬂ) canibelexelninggd td PBS, and the

concecfBR S DI U YR RS honctoa

antibodB4 ERS difubfaIBLRr& firgynd s adj uvant. Hovever,
adj uvants other than Freund's are also found to be

effective. In addition, vvh_ol e cells in the absence of
Generaﬁ%ln%\f%nzgns%ec?omas%roduc?ng ﬁIolﬂbalgxlle}i Antibodies of this disclosure

Antibodies of this disclosure also can be produced in a host cell transfectoma using, for
example, a combination of recombinant DNA techniques and gene transfection methods as is
well known in the art (e.g., Morrison, S. (1985) Science 229:1202).

For example, to express the antibodies, or antibody fragments thereof, DNAs encoding

partial or full-length light and heavy chains, can be obtained by standard molecular biology
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I mmunogeni c. The i mmune response can be nonitored over
the course of the imunization protocol wth plasm
W@ 200ploe®9bei ng obt ai ned by retroorbital bl eedsPCTE82006/061817

pl asma can be screened by ELI SA (as descri bed bel ow),

and mce with sufficient titers of anti-Fucosyl-GMV

human i mmunogl obul i n can be used for fusions. Mce can

be boosted intravenously with antigen 3 days before

sacrifice and renoval of the spleen. It is expected

that 2-3 fusions for each i muni zati on may need to be

oI
ectnicBB (ISR NG BOA S AR g prsos e
antibodsi©d itersst) anmﬂleé}NA& sadbe imseMdntq axpreskion lvedtGis Auelnthat the genes
ene c get.her into a

are ope%ﬁéér ltrﬁgg{ll ?fgtr?%ﬁ Tipiq 1irar}§ p'alﬁ:ggqg,l S@Hléqnﬁeé nl%l tlexis context, the

term "otpéﬁlfﬁﬂ? qhﬁﬁec("médd@alta}nea&maema{tib\éa& ¥ef is ligated into a vector such
dditionally, the KM nouse(tm strain can be usela as

that trad@@l@tmmé énd hm&ﬁmﬂbcontrot)mscmes withif thewmtoxjmtheir intended

I onal .1 bodi e
funcuog O?g lsagrg% ﬁ’%o ge n nﬂqﬁmﬁn{é sﬂber’ %I&llj ¢ |de ggeﬂir rRpe expression
vector mk@ﬁah c@xﬁ&dlb@@leﬁ&es@fre thdsen € BCdovspatible with Mﬁe@ﬁon host

h node cells fromi mmuni zed nm ce can

cell usqu ol l@taeag%dlgm shain genaandpp prfphady heavynehsin gﬁnezcea b@ énserted into

i 5950, AU el S . i
antlbocbfrgenggaate dperted into ’Ehetelxbmdme:s vedtarbyestafiptdmethodglees. ,Cl@gdtlon of

suspensi ons. of hocytes from.i nruni ze .
compl G REE L n S5 e e AR D ABBF T GRS REB, oA lgation
no resmamte@aﬂerwesﬁg?s ?hé‘lightod}iﬁ He8ly éha(rN&ﬁblquéloi@ 8%e%§1$bdies

0% PEG Al ter ively, single cell suspensions o
describeg hetgirccanybeppised tor aseate ﬁdhflengﬂamnb@cty gnnce ofany dnibbdig isdtype by
1nsert1r{§8t}1ﬁrg ngtg 6&)%%%55& geé:ft(lPrg Sa ﬁgﬁ%cgpge ﬁtgez{v&fqﬁgljgocgﬁstant an(a light chain
consta:ﬂh@éibﬁsﬁiﬁh@ﬂ&ired QRotypeRutis thabhe ANLREMehi TS opeﬁﬁé@ hnked to the Cy

Bur ni e, . Cells are plated at approxi nat el

segment(s) Pitn %w@m %ﬁdcthetVKt ssempntds eperplayelylipkedap tﬁe ©n éegment within

the vec e ddﬂfo‘ﬁQ% bp W '&&r?ﬁlﬂ%ﬁ/ég%)&?ﬁb%%ﬁ%rté&n encode a signal

utam ne an SO um’pyruva
peptldd-ﬁatriﬁclhtataﬂk)ecmnoh 6fnht Iaanb(niynﬂlalnrfr(ng a8t detit dthe B.ﬁtibd&?y chain gene

| , L 8 8
can be paPLir S oP Gb Ay Bt BRSPS Pk b e e gmino
ternnmﬁadittﬁke&ﬁ%ﬂ? chéi'ﬁ")go:ne,4 T erQ{a‘l‘ gde€an BEML Hﬁt%ﬁﬁ'o%lgbﬁgﬁl?sngnal

b- mer capt oet hanol, 50 tUnits/m penicil
peptideserradistesalpgous gl pe@tt@ep(ox an sund@ephdmﬁpm@rmm-mmmqglmun
HAT) nedia (Sigma; the HAT is added 24 hours after
‘he fusion). After one week, cells cultured in nedium

iIh addiition td-A andlsodysebdin@aey, €Y ReQAbinhadtexplessibA deotbd bRkhis
well s can .t hen be screened by ELI SA for human

disclosys fge spalatpgegnencey thabeantigh Hieexpresyier obthe antipady chain genes in a
host cellY B QQHP ANy QG6LHRY isTRELE G310 promoters, enhancers and other

expression control elements (e.g., polyadenylation signals) that control the transcription or

protei

translation of the antibody chain genes. Such regulatory sequences are described, for example,
in Goeddel (Gene Expression Technology. Methods in Enzymology 185, Academic Press, San
Diego, CA (1990)). It will be appreciated by those skilled in the art that the design of the

expression vector, including the selection of regulatory sequences, may depend on such factors

as the choice of the host cell to be transformed, the level of expression of protein desired, efc.
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observed usually after 10-14 days. The anti body
secreting hybridonmas can be repl ated, screened again,
w@nw7/067981i | | positive for human 1gG the nonoRdDOS1006/061817

ant i bodi es can be subcloned at |least twice by limting

di lution. The stable subclones can then be cultured in

vitro to generate small anmounts of antibody in tissue

cul ture nmedium for characterization. To purify hunman

nonocl onal anti bodi es, sel ected hybridomas can be

grown in two-liter spinner-flasks for nonocl onal

I t
Prefen%ﬁtré@geﬁéérg %{ng%a%e or e a%ﬁihﬁ?{%ﬂceﬁp %glrca{ip %F?lﬁments that
direct }ngbﬂ@aglsl o‘K—psﬁplln&kpfeem()rPEﬂﬁdm%ﬁiaha? E’éllﬁg aich\uélhbrorﬁbtérs)and/é)r enhancers
e a cke gel el ectrophoresis an
derweﬁfffgﬂl ‘a@?fgwaﬁ% ?Wﬁfb eiRiRR S J§(ANAY): péenoni . de.g., the
e [ e (2

B g s Sk
sequen]:esﬂfﬁa}e ho¢ usect, suh as dlef dhiquitnproridter snprglobimmbmatdr] Setlifesher,

can be aliquoted and stored at_ -80 C. Ceneration of

regulaf?%ﬂémé@ts SREBoTor S sequsCavdFrse Hiffraent Apnrrero gichisasghe BRpipromoter
sstent SHOSHE ABHAARE 3k 504 10 HARHE bR Bat epeat o
humané& aa’(b]eakermaozmmb typatli @akebe, Weedtd(1988) MEINEe/EBIvN FAEE472).

ne transf, nrrethods as |s wel |l known in the
gf?ltadg@wa to ﬂmflrlg%fiy rehaig genes ang regulatasy gequionces ie yecoptinant
expresSISANB¢Ers otf ¢hi§ Eﬁél%&%etnﬁ%' %% I REdES se@[en@&t LRAAY sequences that

fragments thereof odi ng par
regulatreuephqagmgpﬁthb rvg¢tor mrim)stmlv ye.gharigiags oﬁmphbmonb)hﬁd sdebtdble marker

genes P LR Son e RO P ey B0 B aich g vector has

been irf¥dduesB@8e, e, 188! PRONYs.af 39971118! 8384,68516n0d 5‘?7% MY Axel et al).

be i nserted into expression vectors such th
For exgaplsstyaicelly thersgleriab arknnmetc@nﬁersansetanqqtpdmgs such as G418,

hygrorﬁﬂ;é’fﬁ‘ 5{' ﬁl%ﬂ‘l%ﬂ%atg %‘ﬁtﬁr }Pdskéegﬂﬁ?or\%ﬁ%{l é s dveetgpotrzl ?Tg‘%tﬁlelxﬁgq&cgﬁ Preferred

rm"opera

selectabletmhxﬂidyg@emmcllﬁle thegdihedtofaldte reduereé AVHERY Qerfel'(i?dr use in dhfi- host
ns] ati onal control uences

ans i on and t
cells wighimg Oﬁrﬁﬁf@ @PB?H/?@P{} catiga) and the apey g%pef(fmc@ elsiction).
rﬁﬂ‘ékﬁi‘e‘sﬁ&l bRe h%ﬁtnaﬁ’ﬁrﬁeg\tr}L by ﬂlete'k gﬁ ’v&ﬂox@{) eﬁlgc?ding the heavy

anti body gene. THe expression vect o expr
and lighbehain is trensfestetbimtaa bost lveld by staoddrd te:uhmabs bl'le Wriolus fdiens of the

term "EAREERR e A0SR0 Ay oS  Whde VB et pies Evemmoplygused for
the inttoduetiEFFRKAE@OME DN 186 a pFENaBydtkRir @alkdryotlchﬁishcegﬁ B%S
are inserted into the sane exgﬁessn on vector.

electropggatipryiplciipwiosphate; niedpiation; éErd@:tr@n rmesfsq:tmn anédh@er.
Althou3¥ iS5t ARG {)&Qﬁ{% {oeqr%(gress J[He%{ bOReLS t&rs ?&)ﬁ%g(}r?ﬁpet 1ﬁr ther

estriction sites on géne
prokaryetixt @reukanyoti¢ host ceih;;i ekprgssionoof amﬁbditﬁesr BYukargbli®Pelkl Ar®Bmost

e pre ht and eav chain variabl e
prefer. Ly pgwglagifin %‘ﬂ% cgﬁst, i%,thg st pre rred because such eukaryotic cells, and in

particular mammalian cells, are more likely than prokaryotic cells to assemble and secrete a

properly folded and immunologically active antibody. Prokaryotic expression of antibody genes
has been reported to be ineffective for production of high yields of active antibody (Boss, M. A.
and Wood, C. R. (1985) Immunology Today 6:12-13).

Preferred mammalian host cells for expressing the recombinant antibodies of this
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descri bed herein can be used to create full-length
anti body genes of any anti body isotype by inserting

W0 b@moe19wD expressi on vectors al ready encodi ngPeIEES2006/061817
chai n constant and |ight chain constant regions of the
desired isotype such that the VH segnent is
operatively linked to the CH segnent(s) within the
vector and the VK segnent is operatively |inked to the
CL segnent within the vector. Additionally or
alternatively, the reconbi nant expression vector can

islos GRS e BRapeaiode LORD L) LAlapaneregl) A s

Urlaub ahtbChaSJE,r(é%jBrPrbe NedtbAeqd. iSat. A/IANET ARIG-42205 ussd letlaﬁ DHER

i gnal pe t|d s li.n rame .to .t ani no )
selectals FkRREe B4 24 Frseed B8y KRiTigane: ATEEargQLSF&%D Mol. Biol.
159: 60%@1) B AReREARIE, TORNSAIsRY P RNIgNRl p aﬂ?dﬁqdrdﬁ)r %e @mh NSO
het €f ol ogols si gnal’ pepti de (i.e., a S|gna pep

myelonta epihssanodier preferresxptassion systern és the G gem@dpmsm systdrﬂn disclosed

in W SR gD U oIFRRE pr R 4 B P Gm B SRR tastors

encodmgrmlbcayl bérs atdiatrodyeed 8o afndhalidithoanddBABY akitRidies are produced
in a host cell. The term"” regulatory sequence”

by cultiting ihe bagiaalls fraperiodiel e seffisient tocalloantos exprassiomefibe antibody
in the h%%‘t@eﬁ? ﬁt rg‘? o n{)lyo%e‘é{gﬁ% f ghee antibo n}@{ﬂ@ Q%{ lﬂ‘% 'n? gltlurg i which

signal s e transcription or trans
the hosbéellistaee gm\mb oodmbohms cargienesovefetfromeaheibultude inedREBNAEE Standard

are_descri for exanple, in Goeddel (Gene
pI‘OtElHERBﬁ%@CQndHCtggééhnm ogy. Methods in Enzynol ogy 185,

Academ c Press, San Diego, CA (1990)). It will be

appr eci at ed by those skilled in the art that the
Characigrizatipn off Antihedg in Antygep i ncl udi ng the

Bt f%ei&ec@ﬁg?t SRS b 1EBSLG 658 exampt,

standardl FISAOB¥R4ly, hﬁlﬁoﬁt@f’ﬁlhte@Ere%ﬁfeﬁsvﬁﬂpﬂlrﬁfedﬂfﬁbgl I6EM1 at 0.25 pg/ml
desired, etc.Preferred regul atory sequences for

in PBS,rmhthm Blockeskwitle 5% boyigersessi alpuimi inidS v Dilatiors| cfmatibedy (e.g.,
oty o R oy B o BT L o vt

for 1-2 ﬂsmisue 471a. oma:pm@m avahed Wih PO Qechl dﬂdamen\c{hwfatélpwnh
SV40), adenovij rus, adenovi rus _nmj or

t he
secondwéﬁ%aee? e(mwmah@twegyamgoamm@mJ@fﬁyc-snmﬁc palyclonal
reagen’c?J E&Hhﬁti&% %pé;lgﬁ%?gﬁ@%}ﬁ%& fbo £ 1488 at 357ld q’&:éﬂ&?l?mg, the plates are

bin pr orm
develogedrwittepINPP eglstmtec(l yngindyramd matynﬂias@('ﬂ) @ﬁ40§€ﬁ$@e Peeferably, mice

i SR R AR e et o, 2 o
PIOMDISH aRflad MCM%&%B% é'ﬁnrbﬁéo beeRedto gr%é%g{gg?yl%\%(fo%e{s that show

. leukem a wrust& (Takebe, Y. et a
positivezepetigiyowits Fnesy GMI lmmumgﬁnt Hyhridomashibathingd wdiyaigh avidity to

P 0 A AR S S oSS, i
retains &ﬁdbﬁdtﬁ'ﬁtﬁlof sieopiedat eslls (by ELISA), 22l be BE&ERn fhdhaking a 5-10 vial cell

bank stored at -140 °C, and for antibody purification.

To purify anti-Fucosyl-GMI1 antibodies, selected hybridomas can be grown in two-liter
spinner-flasks for monoclonal antibody purification. Supernatants can be filtered and

concentrated before affinity chromatography with protein A-sepharose (Pharmacia, Piscataway,
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regul ate replication of the vector in host cells
{e.qg., origins of replication) and sel ectabl e marker
w@enene79The sel ect abl e marker gene facilitatesPCT/US2006/061817
sel ection of host cells into which the vector has been
i ntroduced (see, e.g., U S. Pat. Nos. 4,399, 216,
4,634,665 and 5,179,017, all by Axel et al). For
exanpl e, typically the sel ectable marker gene confers
resi stance to drugs, such as 418, hygronycin or
met hotrexate, on a host cell into which the vector has
AL I : I :
N e Sl o o A i BB g
chromatggraply thhénsuretppisity. c Ehd luffer sblutien bat beeeswhanged into PBS, and the

el.ecti on/ li.fi catjan) and the neo.gene (for (418
concerfigfi a0 Stppinek By DG aRing1 4Rt coeducifta Ape monoclonl
antibodiBP¢nbe d{i@oRYRLE SR VELI@r (S) encoding the heavy

and light chains is transfected into a host cell by
stadrienming Edhaselented amihénopsyliGMd mhaomarbonat anttbedies bind to unique

epitop%staéaacﬂsailﬁﬁééi}? %%hbaerbqotiirgﬁegg&rjﬁ;g?# cgorﬁé]lglg:ri]%f fasvgﬁ%b% geeagents (Pierce,

rrety o ni que

Rockfdrdl} 1) d Cobripetition stadieg asiog enlkbiled toBodofdl akabodis HdViotinylated
eukarygtic host cell, e.g., electroporation, )

monocionabatihogifs £pm he eerfaed ymadugesy-GME corird-EAASA plates as described
t i T |4 t i i-S: .

sbov. SRR AL M BRI Bl bl spprrse

probe.t hi s di sclosure in either prokaryotic or eukaryotic

st cel ls, expressjon of antipodjes in_eukaryotic .
2@9 &@?maﬁa *h?dé&ym %f#w{’sﬁﬁn IsaRPRELIS B rirsbe pegformed using
reagents' 4P FoliRib8aieS of HBAALAL: iSst5 e, CHKALURIIL t&?’étxl:rﬁ'ﬁn@ﬂlg isotype of
in“particular mammali1an cells; are nore’l1kely than

a humar mkaeolanal entileidys wells efSsienditer plards sacheatoated vaitloppginyl of anti-
f.ol ded . munol o

o S S R Aol A D, el e s
i 1080 1 5 A 81 e PGB0y s i

temperai®85gr dnamoitved hoyrs. THaayelB:ciR tHed)be rBicdédewitk dithaamiaandgG1 or

0 cells  expressing the reconbi nant anti bodi es
h“ma"gﬁﬁ{‘ﬁ?eé’b‘lﬁ%@{‘%% ° ﬁ@fﬁﬁﬁgowg%&rﬁﬁ@’?%?s @ﬁéﬁxﬁ?qr@ﬁ@nd analyzed
as des@@elabotd. ncl udi ng dhfr- CHO cells, described in Ul aub

and Chasin, (1980) Proc. Natl. Acad ScL USA
ntEFueosy2 V1 huwan bgGevan boriEmherdestedt fap reactivitkwith Fucosyl-GM1

. e 7S i iNRJ fnan and P ha .
antigef o8 oo R POV, 5Aerkh ey ot CARERS Rt et oIl spsodiom
dodecyl ghifste potlabR2artidk lg6l elddiropRéresis.UAder elbCtiophofesid tha sbiihted antigens

el oma cells, another preferred expression systemis

I

are trapffermesiogutreccliulee sumhatey dhlarhed mog % detek paligeram, and probed with
the mod6LBAACALHLYR S L1036, aigtgmﬁ) Iag? ﬁgl%ﬁ% callbEUelcBe fﬁ?in@ Ai-human

expressi on vectors encodi ng I’ body” genes are
IgG alkaline phiosm@vitdase tnd devehaped svith BGIP/NBIT substtdietablets (Sigth@€hem. Co., St.
Loui 3?e produced by culturing the host cells for a period

ouis, M0 e sufficient to allow for expression of the

anti body in the host cells or, nore preferably,

secretion of the antibody into the culture nediumin
Immungepnipgates

In another aspect, the present disclosure features an anti-Fucosyl-GM1 antibody, or a

fragment thereof, conjugated to a therapeutic moiety, such as a cytotoxin, a drug (e.g., an

immunosuppressant) or a radiotoxin. Such conjugates are referred to herein as
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the host cells are grown. Antibodies can be recovered
fromthe culture nedi um using standard protein
wEeo706mat i on net hods. Characterization of AntP@DUS2006/061817

Binding to Antigen Antibodies of this disclosure can
be tested for binding to Fucosyl-GM by, for exanple,
standard ELI SA. Briefly, mcrotiter plates are coated
with purified Fucosyl-GM at 0.25 ng/m in PBS, and
t hen bl ocked with 5% bovine serum al bumin in PBS.
Dilutions of antibody (e.g., dilutions of plasma from

mm BB i SR i PR PO NEH rfecd 0 2

1mmumat9hm@ ”Mtcwt@@snmmtmgemencludmagdnwmﬂqs detrimental to (e g,

R NCNN T W T -
m1tom?cﬁﬁ1,l dﬂ@ﬁfsﬁl@ fefopdsikR! VieriffesHiBhasR &&Ehl@lngodﬁxoﬁfblﬁﬂ 0C.

After washi ng, the plates are devel oped with
daunorgbigiy, dibydraxy Enthgacin liongaitexearpne dmdtrammf aczumsmeam D, 1-

e L —

and anglaps &l Imndlegsibetor. oTkaRRtHe hgdntdwiey indiassfok Bﬁdmﬁl@ Qiftimetabolites
positive reactivity with Fucosyl-GM_ i mmunog

(eg, wmweaewaé-mqﬁ%pmumeMé-thao&nagme,aﬁmablye,t%ﬂmr@wyﬂdmrbazme)

L NP AP BTG ot Afgine v
and lomhsiirpzﬁflé‘MJ)C eydlath¢dphamideSK)sulfen ditrenchomaitolf, eirep‘ﬁ@htm:@

mitom{ia G e i smodibrape Dipamh (D P oy clines (e 2.

daunox%chirb@&h%ﬂy dRhenyed) de@ﬁfﬁe‘in}c anitet&y (9}@“ daE‘tmomycm (formerly

two-liter spinner-flasks for monocl onal
actinompyeink bleariyem, methsamyein.cnd anthsamynin (AMG@),eud anti—mltotlc agents (e.g.,

efore affinity chromatography with
VmcrlS?gQ%&mm%seﬁﬁar ose (Pharmaci a, Piscataway, NJ). El uted

| Qtecprofehed ehaapskel oDihegplutdd BEdtoRRE eHal SirSbedtshjiald to an antibody
ormance_ | iquid chronmat ography to ensure purity

of this ﬁrﬁef%leﬁefl@r Tudefupcpiany cinsn calicheataiis gaay trntieespRg, augisfifinspand
derivafRRAGRILIAL AR Ry 5‘le k?)? a@aﬁ%%ﬁﬁga&?ﬁo %%&Q ug aci ohttdcially

extinction coe € nonocC |1 es can
availatie (Mylotagt™ de‘tH—Astemt)e dEsaimpl @O fakErafeutid eymtmmmay bé fotind, for

exampeg s SHSTLBPE GG S P28 DB, US da Bbem Ty e s

2003/0084984, CSIUABM07E I AdaU$ abbFosaaent s (Pierce,
Rockford, | L). Conpetition studies using unlabel ed

rorioloKEx &N bp conjagated toantibpdies ¢ﬁt§zisahmbmmg)}md¢er technology
el B PGB AR B LR B8 i abluepie apronin o an

antlbOMCh)ﬂdﬁ,dJUU greadi lindtedad d@ﬂ&doﬂ\&st thidethers, esters, disulfides and peptide-

strep-avi di p-al kal.i n hat ase
containing ﬁnkers A linker canbe c osen t?lat 18, for example, susceptible to cleavage by low

pH within the lysosomal compartment or susceptible to cleavage by proteases, such as proteases
preferentially expressed in tumor tissue such as cathepsins (e.g., cathepsins B, C, D).

For further discussion of types of cytotoxins, linkers and methods for conjugating
therapeutic agents to antibodies, see also Saito, G. et al. (2003) Adv. Drug Deliv. Rev. 55:199-
215; Trail, P.A. et al. (2003) Cancer Immunol. Immunother. 52:328-337; Payne, G. (2003)
Cancer Cell 3:207-212; Allen, T.M. (2002) Nat. Rev. Cancer 2:750-763; Pastan, L. and
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probe. To determ ne the isotype of purified
anti bodi es, isotype ELI SAs can be perforned using
WO e@gmen9g2 speci fic for anti bodi es of a parti cuP@r/us2006/061817

i sotype. For exanple, to determ ne the isotype of a

human nonocl onal anti body, wells of mcroliter plates

can be coated with 1 ng/m of antihuman i mmunogl obulin

overnight at 4 C After blocking with 1% BSA, the

plates are reacted with 1 ng /m or |ess of test

nonocl onal anti bodies or purified isotype controls, at
Kreltmﬁﬁ‘tl{qn(ZOUQWWr ?{nebfv@&tzﬁ?ﬁu £3:1 98- h@{r Sentt® la’eéﬂdSSpnnger C.J.

can then be reac eit human dl
(ZOOI)HQ’NA@WOWIWCR@P @ém‘*ﬁe%ﬁhosphat ase conj ugat ed probes

Ao SE P P TR AR e s g o)  Paleivp sotope to
generafe@FEdtoMt tadioMhbinfodGiRsNd, a@ﬁﬂrei@ﬂédﬂﬁﬁ r@dﬁoi‘?ﬁ%ﬁﬁ&fbnju tes. Examples
blotting. Briefly, Fucosyl -GM can be prepared r%

of radiengkiye tsoiapes thakesai berpoagaieg ito sutitiodies fgrolsy deagpbstivatip ogel

e B SR Rt

Methodb f(ﬁqu]qﬂIMF tddl&ﬁ%hlidtﬁbﬁ]hg@taébﬁrembméle& ivelthe ragt) &Eci;caigdpﬂég ofhe
nmonocl onal _anti bodi es to be tested. Human I i ndi ng

radwlnafaﬂnq&@nlalg?ts%ffs&omma%walhbwawclue@ga@%lmﬁ“e(lDEC

Pharm®RRS RIS LAg BeBA™e ?&h)&%&h{%) M%Dm?%bxﬁmgg %agrRe used to

t abl ets (Sigma Ch
prepmmdtoasmO@mmgams uamgeb& anttbodiep pEthéndisclosé.osur e

s, an_ant 0S GM ant] bod or fragnment
R Bl on om e ot TR i bs BtkR el iy gy oxeli iglogical
responéey hed ¢idpug ﬁoiﬁ}“ﬁ 1o tddbe coRBirhd A NRFHARS B3R )chhicdl therapeutic
radi ot oxi n.. Such conjugates are referred to herein

agents.aEor examplss 1¢) dragmeiety mayrhgraquoieineyaiobeeptide possessinge desired

blologxeﬂeacﬁclw&hy&tgkg)ﬁ'leg' ol{l(gi){(llse rfglf € Can}%gq tgxge@zyéléaé}gfﬂly active toxin, or

active fragrherd elserenfysuepan b.blﬁrh adcin 4, ﬂ@hdbrﬁ&ﬁ&s&kotoﬂnﬁ ©r @iphtheria toxin; a
kills) cells. Exanples i nci ude taxol , cytochalasin B

proteingughaE {ugos necrogs FcHr pihitiedeRons; ok hislogieal resppasempdifiers such as,

or xR g SOOI 1 ) R DR 5

granul@iytdﬂﬂha@‘bpha@b @bkny mlinmaalﬁg &uiet, ("GM-USEMY §tafulocyte colony stimulating

nycin D5 | dehydr ot est ost er one.
factor @&uégﬁar%%qr@go fa¢tafsne, tetracaine, |idocaine,

PrRRABIEY B corfilthtiRE SO/ GER: é’tﬁféz rﬁ&@%‘){@%ﬂﬁf)odﬁ%& KR own, see,

t hereof. Therapeutic ag ent al so 1 or exanple
e.g., Amenienrat aidiriockonal An@;’odlfrsd’(‘m cbmrmmataegetlﬁg mfr]bag!s hpGancneTherapy ,

in Mor}%go tﬂﬁ)él es %dzéar ab’tgerg%ye eéslfleg gala Eeds ), Pp. 243-56 (Alan R. Liss,
Inc. 19g§)r3 E-Iuegtﬁtiﬁ?]rg @mén; ﬁi\))nhhb&l@@?oﬂbh%m@@” in (GHtRINRH Bug Delivery (2nd
Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers
Of Cytotoxic Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological
And Clinical Applications, Pinchera ef al. (eds.), pp. 475-506 (1985); "Analysis, Results, And
Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in

Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et al. (eds.), pp. 303-16

(Academic Press 1985), and Thorpe et al., "The Preparation And Cytotoxic Properties Of
Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58 (1982).
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and | onmustine (CCNU), cycl ot hospham de, busulfan,
di bronomannitol, streptozotocin, mtonycin C and
W@ e®7a6mbt or odi am ne platinum (11) (DDP) cisplBCT/n$2006/061817
ant hracyclines (e.g., daunorubicin (fornerly
daunomyci n) and doxorubicin), antibiotics (e.g.,
dacti nonycin (fornerly actinonycin), bleonycin,
m t hramycin, and anthramycin (AMC)), and anti-mitotic
agents (e.g., vincristine and vinblastine). Oher
preferred exanples of therapeutic cytotoxins that can
be conjugated to an anti body of this disclosure
. include duocarmycins, calicheam cins, maytansines and
Bispecifig Molesules, and derivatives thereof. An exanple of a

TS OER ey nE ey S R R B TR Bt esloogmprising an ani-
Fucosyli@VApatbody, 64 Ghgmbmsherayf, BEHiPMBosukd! AR XIS, of s disclosure,
US Pat ent Nos: 6548530 and 6281354 and US Pat ent
or antigesbind g newiaus shereod, candw dyisatimd, or ligkethoanothes §8®tiama molecule,
.00 £on
o kARSI OF OS5 B BEUSADYIRIEGhf p g
bispecHicanblatile thanh bmﬂetoeattleaszmmlilﬂé&nofnnﬂinglsEés drypget fldddcules. The
antibogh i R R EAPEY Hoe] Yo er datize or gl i mAsihan one other functional
molecﬁl@ 't@@érfé?d’t@ muﬁfs E¢ific nfdl ﬂlefs Il %n'ﬁﬂﬁ &P %68 Qﬁﬁél@hmndlng sites
I'i nkers. er can chose I's, for ex
and/oré@rs@tepohe@lles, Bmhdhelawp@ﬁ' cblyloleowep btewlstohntenddwbtolbpsmsmﬂpzissed by
et T E R R -

an antibb&p oEthsLHI] GErecdh e Fah ARy ﬁnkedqatgh %p%h&ﬁlcﬁl c&phl‘»& genetic
For further djscussion of types of cytotoxins, |inkers

fusion ghpmepralens @ssorighor Bhpthemtisn §o Pheprpetsatier bifsting molecules, such as

anothe Qﬁ&ﬁ%@?Rﬁﬁrbo gﬁi%%zﬁﬁlg’or andﬁ-%g rﬁ{metliczg.\%ﬁ)(t% gn)lspecff'% molecule

resultsCancer | munol . | munot her. 52: 328 337 Payne
RéOOS%}B% er Cell 3:207-212; Allen, 2002) Nat .
geor e prepey. disiosups,iaeludes blspegrfm@@lﬁ@tﬂamcormnssng at least one

first blﬁglgg%bec%‘&% foPPhébs S{)ﬂ LOXES L se%lktgglgg n%%ﬁgmﬁ%r%;fobg second target

ringer,
epitopReln a 15?3’(@4& ezﬁxbdlmcmotﬁ tids ésc]ofsurehxhe peoene targﬂ:ilepﬁbpsmraa Fc

d t t t
e LA, SRR S S hieg o a0 le T KL
includdsbigSeclfRGh Qe SMQHIBIL B Bindh ﬂ\:'?cf{lfi‘ Logﬁdéx%?&glh% ®ffector cells

I sotopes that can be conj ugat I'es

(e.g., nlﬂtprwgmcs,tmmbphaggx ortfodyramehonucddak yellsr(PMN@), ahdito afget 0ells
expresFibg]gilsgﬁ# %Mi O%F ﬁggeqlg% rx]rgﬂll 3 t?{gely 1!;11tcg)éyl1I n(?l\c/)ﬂ %I;gressing cells to
effectdi @ 26l ehdHIPREPRE OGS mBARLRAT APk 88k tivRtidshQichab hagocytosis of an

| es of radioi nunoconj ugates are conirerci a )F
Fucosyd‘@gﬁp lsppressing e¢lisdamipody depandentropll(mddliged cytotoxicity (ADCC), cytokine

release, or generation of superoxide anion,

In an embodiment of this disclosure in which the bispecific molecule is multispecific, the
molecule can further include a third binding specificity, in addition to an anti-Fc binding
specificity and an anti-Fucosyl-GM1 binding specificity. In one embodiment, the third binding
specificity is an anti-enhancement factor (EF) portion, e.g., a molecule which binds to a surface

protein involved in cytotoxic activity and thereby increases the immune response against the
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Phar maceuti cal s) and Bexxar(tm (Corixa
Phar maceuticals), and simlar nethods can be used to
WEe@pae®92 adi oi nmunoconj ugat es usi ng the anti bpdi/8S2006/061817

this disclosure. The anti body conjugates of this

di scl osure can be used to nodify a given biologica

response, and the drug noiety is not to be construed

as limted to classical chenical therapeutic agents.

For exanple, the drug noiety may be a protein or

pol ypepti de possessing a desired biological activity.

C f Il r I

target QA R BBl Foribl IR Fiib@l, fnotional antibody
fragmenh er aehgandghheﬂ‘blads talargiven molecule,Aa g paeadizen 0as reeplofaint thereby

h ch
results i a %pglilh?éf%q%ﬁ cfofthe bingihg reﬁfma&%%%r 05 Teseptor or target
dlf

cell anfig hgen, 'ﬁnﬁu %H%ncle@ept T;actgl[)'( ﬁ r%%)f(?"ew%/lﬂgga? et Eecgptfr or a target cell
antlgeﬁ nAﬁél:nat vel lg tﬁaértxtg %nk%pgw%@%ﬂe o an L {i’ aagﬂ 61?]1 f3¥is different

from thﬁ ¢ty &t whxj;hft:}aa:ﬁxst ar(d}ilst@erﬂ&ﬁhdmg @peoﬁ)ﬂidﬁﬁéshlgﬁc?]).\l\l?di’r example, the anti-
factors, Tec s for con ng such_therap
enbengegiegt fcios PAFIPLAGR UL A L RFIbing: YoeeD2eCg  CIAb{Sh28, CD4,

CD40, EICA@»LI 1 of'VRRGG IRk c@l’l‘ﬁiaﬂ%‘é‘hﬁs%n’%ﬂﬁn%r%? %’t | ggéép&sg,&ﬁ%mﬁ the

Drugs In Cancer Therapy”, i1 n Mnoclona
target @Ncer Therapy, Reisfeld et al (eds.), pp. 243-56

. 1985): . Hel | et al . v e
R sErogieh ity b pisgeEi ol bies S R ipSrt eemesinggs » binding
spec1ﬁa$jf hMesst ohe Eﬂhlﬁﬂ?) or aB%hB&Bﬂfr@éméﬂt tHePELT; ihcluBihg, £23 28 %ab, Fab!,
Mar cel Dekker 1987); Thor pe "Anti bo ody Cafriers
F(ab' )zarF /s %%18&]136 Ay i s’fhr:ran@@dyemayraﬂé@ hpg light chein enbieavy ehain dimer,

l\/bnocl Bi ol, | caI And d i ni cal
or any RBBF’I’% ggﬁ:gt tﬁmq gﬂg:fxéls B VAT & 7 anb 5ons2p;15t ag@lgscribed in Ladner
9
T L e lins ey v
Tinema pyibodimentithe bindingl spéeificiyoftiras Fep recé‘pmn Esrprov1ded by a

o T B Do L S e o
As usearh%f‘@ﬁ ahé %@m%%u@hctgﬁtfof’w&er? fogagﬁ'réf {@eﬁ‘%gnt(m{aﬁlpé’g%s 1848 on

Conj ugat es Rev
chromd®aa) 1.Blbgze gehesenivbdcectota of twelwmﬂsﬁtenﬂﬁm&mr soIdbE receptor

) resent disclo urefeatures bi speci fic_nolec

isofortRe HBHGTR GrOSRCL NG ¢ qa}%cagwepemc astrsi BoRY, By chRH(CDsz), and

FcyRIlfI ﬁé@fg?s n (J(?)lg ?&grr%ér) érg%ﬂnzlgrgf %C%BtoAahgﬁltsah?‘@ le FeyRL

The hwmn TR &y 4 YakDAE @tblevld, wmkﬂpbhb% mdfﬂﬁltf ERehdrRARkic IgG (108 - 10°
nol ecul e, e.g., anot her pepti de or protein (e.qg.,

M1). anot her anti body or ligand for a receptor) to generate

S PR TR B p B Bl ifoctona amiodis

are destﬁbe@ByJYa@éertehalS irtlPGT lPQBlWaﬁoHWOIS'S/(fO@é'Q aR€ifiE!s. Paleh?RE.
linkd to nore than one other functional
4,954, 617 the teachings of which are fully incorporated by reference herein. These antibodies

bind to an epitope of FcyRI, FcyRII or FeyRIII at a site which is distinct from the Fcy binding site
of the receptor and, thus, their binding is not blocked substantially by physiological levels of
IgG. Specific anti-FcyRI antibodies useful in this disclosure are mAb 22, mAb 32, mAb 44,
mAb 62 and mAb 197. The hybridoma producing mAb 32 is available from the American Type
Culture Collection, ATCC Accession No. HB9469. In other embodiments, the anti-Fcy receptor
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nol ecul e to generate nultispecific nolecules that bind
to nore than two different binding sites and/or target
woriogoendes; such mul tispecific nol ecul es are aPGDUS2006/061817

i ntended to be enconpassed by the term "bispecific

nol ecul e” as used herein. To create a bispecific

nmol ecul e of this disclosure, an anti body of this

di scl osure can be functionally Iinked (e.g., by

chem cal coupling, genetic fusion, noncoval ent

associ ation or otherwise) to one or nore other binding

t

SO e P 28, R WHdyetign and
charactbn%qj@moﬂ“ ithe HEI entillogly iedastiibed in€ireziddy .5, ertah € 19959 Jelmmunol 155

c10y: 4SS0 BubliiRoR WOSEIDD 1. cFes i b ayncuan ol tne was

depositedt e PeEQEN TyRE IOMuFES ebiidh fivdel He c&sfgﬁ&m{i}m@ﬁ%m and has
epitope. In %ﬁgartlcular enbodi ment of 'S

themxé$§&ﬂ65§$@4 YIHd. second target epitope is an Fc

| (.CD64) or..a, h F . .
8690 p MHTEER0 e (RO p 0SSN Figuor s provided
by an Aatib@BOhAt indstoRings I ?m@@pﬁ)roé DR B AGHAERpIR (f&aﬂ (CD89)),

or FcaR expreSS|nP ector cell's (e.g., nonocyte
N

the bingige 0h rm@elg pesterpblyynes bloskei sl mwmarcishnqghinginA (IgAai The term

"IgA rdcf m)ﬂ;tgg'tlﬁ iﬁ‘:t rl%dseld‘?(é?ﬁ dse t§€ ge':néﬁﬂ(r)o%gggp Qs %ge%eeﬁcgki)glogal.té on

chrom&bfinea90 'Th@sﬁ%éne&@ﬁndvfm 0RkodeCsek GaPRtRhatVRA Mi&H transmembrane
ef fector ce activities, such as phagocytosis of an

isofornmafddytp 1tRkDex FeeBE (@1@8%)65 Eenstittitvielyoukpragegueordent

monocgiES alOPh eSSy ccstnogli Bl but TR rasifo s Rt B osector el
populaﬁ!i‘rhsS FRLRE |h9§5er81uh[‘aﬁﬁ1ﬁit§ x5he Oblvfs? €6 ot 14701 Fxﬁid’i &2 Fhich is

mul ti specific, the nolecule can further 1nc §
increasgéhipeh ¢xpedanego gptekmﬁs sichyas G-GSEad iGNV S E Mantorg . C- #ail. (1996)

ST A B < s

identifiel %Q iR 25'§VA5§ a@({‘AZ? twbﬁlﬁlg Bi\%ﬁ ﬁRg gﬁ:tgé ?ﬁﬁ:%%nd binding domain,

portion, €.g., ecu
have qunaieecrrbedr@vmme&d) RnC ey lah (00928 Jakimandl yl 48rid6ther eby
increases the i mmyne response against thetarget cell.
TRl and f cvéﬂr?éﬁ pEhrd tflaéftrcs?cepm fog rse nthe bispegific molecules of this

dlsclosaﬁtﬂeggig% C*ulh yHIE gi )CH}?l'es e X u?{y bh ‘ﬁgﬂﬁ% eftbctBr %éllg aé’]g smonocytes,

, an an
PMNs,reaepnhages amtkidntistle ostlsg é@&kp&ssed aalnghrldm&ﬂm(ergarﬁt,om-l(ldmo per

ffect of the bi.nding.determ t or the Fc re tor
cell; (o igR orafrosf eriRie e MAAE! SueRenbiRe D mefibpmianced
antigerPSte$en@ition ©XAntigeie, 1ﬁﬂlu5§1gr881‘f-%ﬁﬁ nsOfargdtddab Yedm.cel |

antigen. Alternativel gpcbt e anti-enhancenent factor

pEhile bememmonpelanal gniibodiendre prefaread, pthetiarftibodien whichoan be
emplo;éetagré I]%llg ef:IéffS)f: ?é@feglﬁe%:&f és qsgr’%dqr% grfuglﬂl% g%ngh%gr}pelmmanized

numodmuﬂmﬂmpdkklon can bind a cytotoxic T-cell (e.g. via

%%’bis%ggiﬁc%écu?gzgf thepCDr%'sent disclosure can be prepared by conjugating the
constituent binding specificities, e.g., the anti-FcR and anti-Fucosyl-GM1 binding specificities,
using methods known in the art. For example, each binding specificity of the bispecific
molecule can be generated separately and then conjugated to one another. When the binding

specificities are proteins or peptides, a variety of coupling or cross-linking agents can be used for

51



10

15

20

25

30

CD40, ICAM 1 or other immune cell that results in an
i ncreased i mmune response against the target cell). In
woee@7eeieri nent, the bispecif c nol ecul es of tPCBEUS2006/061817
di scl osure conprise as a binding specificity at |east
one anti body, or an antibody fragnment thereof,
i ncluding, e.g., an Fab, Fab', F(ab')2, Fv, or a
single chain Fv. The anti body nay al so be a |ight
chain or heavy chain diner, or any mniml fragnent
thereof such as a Fv or a single chain construct as
covalexﬁ %éﬁﬁgéh%ﬁ 'E&a{ﬂ?f@%%&’c s-Bihkie Bgerf? ?fn%ﬁfde g!?otei% Y Lk%rlg o8 mide, N-
he “contents o 'S express I ncor por at’e
succmlmed}d—rsemed-thmawt@e 6SWb4), ;thtqbs(bmmhbnqzmqawd)‘ (DS]]‘NB) o-

pheny SRFinatciidk GECREA - SisPnid Ero SR SereB ooy (FERRh and

sulfosubdRmaad! @Mﬁaﬂelﬁﬁuﬂdrﬂ@lyl) %clbﬁe&gné] ffcﬁibﬁxyltafé%ﬁl?é MO Tsee e.g.,

receptor” refers to any t he ei g- chai n genes

Karpowslsicettcdd(laiiﬁ)eh E@Md@odré_ﬂ 1686 dsin, Mé‘n@‘sﬂ dhB8DPract Baraldcoll. Sci.

st £ O R A e Rl S BGR 053 PR o e o
78, IIS'ZFI!RBrérﬁ%@ al Fl@gﬁl} B&i&h2209:83r88)) FcﬁﬂR'ﬂlehmé @D&ﬁlwsbm ARBrunol.
erred enbodi nent, the Fcg receptor a hunman

139: 250475 refeag conHaating Agan GUFBATS Ad polte BMGE) bt pesileble from

inity for nmononeric 1gG (10s - 109
Plerce%ﬁﬁ IST(E&(; pr%ggct’l O?L and characterization of certain
pk’hérethe brhdmgt spe¢ifigitien arcintibadies tidylvan be sorjugated skarsutfhgiryl
. by _F %g et al. in PCT thcgtlon WO 88/ 00052 and i
bondingjofthe s sfexminugdings regiangsqtihe Pk heayy chtigs ot Plipelary preterred

embodinttint hé MAGE R GH 18 thdifid LloRbRAGEar GEiumbel BE §19fhydryl residues,
anti bodi eS bind to an epi tope of FcgRl, FcgRI

preferablygmme, pricgito gonjligationhi ch i s di stinct fromthe ch

d f h
AR b PndiBE e R R o= 0 ppdp i in P Shehe PR 4 expressed
and asseibledGn ‘dﬁmﬁﬁiefho@t éHDlt ITIﬁ'@?ﬂlEQhodﬁH pa@@@ﬂlﬁﬁy Ué’eﬁillibhdr@tlfehilé‘pemﬁc
di scl osure are 62 and mAb

moleculgip a nEAB XHPHP; Iﬂéﬂ?ﬁ( Eﬁha &ak PirFéan @gaméx E@lafusm REOfeitp

bispeci h?n Aneifg(g}atﬂ s-lgly%f%gzjel cé#[gyg &%opléﬁe talnf %@le@ﬁ{%ﬁoﬁ%esfnsg 0%2 single chain
annbody%@&t&ﬁcﬁﬁ% H&@ﬁﬂmhﬁt ar JﬂbiHEl@'cEﬁﬁ bfis%&ﬁefmd’f%@&ém@hsmg two

anti body 2 g@o uction and characterization
binding)feterrdngp léxqu: 0ﬂ®u gwiyidoyrismatdeast twio singR. dhaingnolecules.

e S5 53 40 L 58, e

5,260,208t U.9. IPﬁfenV\Hanﬂepﬁaﬁs 030;ar.St Pte A isen 4 8'831 pasCal, SulPaﬁent Number
Col |.ection under the deS| nati on HA0O22CL1 and ha

5,132.4080 LS B Sunerar SOPIP3: RhSctarent Nowwtr S 76r 8t Lhs. Patent Number
5,013 @'@Qﬂsnﬁﬁérﬁ N&J&?erg 2(}@',4’9@, SREGIS, pEhNRber 48858,

eteptor 1S provi
Bmdlng of the bispecific molecules to their specific targets can be confirmed by, for

example, enzyme-linked immunosorbent assay (ELISA), radioimmunoassay (RIA), FACS
analysis, bioassay (e.g., growth inhibition), or Western Blot assay. Each of these assays
generally detects the presence of protein-antibody complexes of particular interest by employing
a labeled reagent (e.g., an antibody) specific for the complex of interest. For example, the FcR-
antibody complexes can be detected using e.g., an enzyme-linked antibody or antibody fragment

which recognizes and specifically binds to the antibody-FcR complexes. Alternatively, the
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by an anti body that binds to a human I gA receptor,
e.g., an Fc-al pha receptor (FcaRl (CD89)), the binding
wotoorksdh2 i s preferably not blocked by human PCT/US2006/061817

i mmunogl obulin A (IgA). The term "I gA receptor” is

i ntended to include the gene product of one a-gene

(FcaRl') |l ocated on chronosone 19. This gene is known

to encode several alternatively spliced transnmenbrane

isoforms of 55 to 110 kDa. FcaRl (CD89) is

constitutively expressed on nonocytes/ macrophages,

b

compleﬁ‘gszdaﬁe{‘b;é?gtégfr‘ed?gl‘iﬁg '&ﬁgtof ?QP t’ﬁ%f 8@9&{\&%@&1@%&3{8 %r 8L the
antlbodafcfan be tqdeacﬁvody MEMd]a)xdfused inct ﬂadiogﬂinuaMsd}Q{MA) ¢ Cfor example,

weinriyh, 68 RO RRSl SSRSb R ettt Smiand
Assay Té%hh 191 B%dd Qi AR AP MarkR)! u1r98§ caRkn ?sqg&',\rgb by reference
monocl onal anti bodi es, 1'dentified as A3, Ab an

herein) ATHe radnmactlvdmsnwpﬁcaRbe detectediBy tuvh rhephs bs thende bf ﬁl@lcﬁ@nter ora
have been descill bed (Monteiro, R C et al.

scintilla((jtw tgr of by ARyRdiogrpat 31764) FcaRl and FcgRl are

preferred trigger receptors for use in the bispecific
mol ecul es of this disclosure because they are (1)
Bh@yx@mauaégbmumﬂLﬂmaily on i mmune effector cells, e.g.

t es es an dendriti.c cells 2 .
RS eee e R R BRRE SE Sok E Bt
compozﬁﬁ‘d)ﬂ )coniﬁﬁl)ing@@ cHaQombMation 0P iivhb6loAdllantbddi®s of Sntéhen-binding
phagocytosis); (4) nedi ate enhanced ant i gen

portlonﬁﬁa élgemfa@ the\propeny ﬁtsch?éﬁ@; formelated tagether wittamphayanassutically
accep’riatbiaer &ﬁtl&d Sufh 5&5@6% Yg}{sl nephiggigﬁe g}?caﬁrlcel orﬁ%meﬁg)éa' (g?rp :gg or more

preferre er a I es ch can
dxfferent)waﬁtﬁmdtbs,scnennﬁunowrgh@msl @digpkecitibingolebubas o shik dlsaro@ure For

murine, chireric and humani zed npnocl onal . anti bodi es.
exmnpl‘?*?ep}!ﬁf@ﬁ%‘?}’i“g?ﬁc“%P%aP ég?%? élfs‘ﬂes%? RIS NRTISE @ICompiRation of
antibodR& (Bf ﬁﬂﬁﬁ&%oﬁ}ﬁg&t@@b#ﬁ@%éc%sé fft L 6R% HiER e chgféls Bfl the target
ucosyl -

specificities . e an FcR and anti
antlgenkﬂrrlihhtﬂ?gvasmplﬁmcmtmyw,‘uvu@s ng nmethods known in the art.

Egr ex ?W?p 3? Fﬁﬁ @025 s c?g h‘n % g s@@%fg? 'a{fgg f&ﬁﬁ%ﬁ&gﬁ’éﬁtif@% ifycombination

therapyt h@ nc&ﬁbﬁhw 9t GtHed agdifis. Wd%@mplevﬁﬁrbom%aﬁbﬂ @by can include an
ficities are proteins or peptides, a variety of

anti- Fu@Qﬁ}'b‘ﬂ b awhibody 9§ they nrﬁﬁénh@w@lgﬁm gombinedwithsé tpast one other anti-
inflarnch AP Ao ol BARIBICER Herfie P adchit Shiltbap be used in

combinS’elalm ﬂteydpytalm descebel ia gﬁ&@é&/@etaﬂ below in the section on uses of the antibodies
£ thi ‘ﬂ - di t hi obi s(2-ni trobenzoic acid) (DTNB),
O1 this Wf-enedi mal ei m de (oPDV),

D‘(ssdéé& hévefl Manﬁaée@uﬁ@él%ﬂ é@ééﬁhﬁl@ baHRF 'QHéIE&%a%y(aﬁE Rifsolvents,

and sul foslccinimd [ ei m donet
dlsperswdn@@;)can@ngs, @mbb@tﬁgxalané a@gﬂmg@Lagms;) is¢tonie aad gbsorptlon delaying

agents, é‘l{ld gt??’lﬁieytbgtgﬁrea E}Py(§£ 984%l}y com@blel\s/ggefera%g@ %he carrler is Su1{VA ble for
intravenous, intramuscular, subcutaneous, parenteral, spinal or epidermal administration (e.g., by
injection or infusion). Depending on the route of administration, the active compound, i.e.,
antibody, immunoconjuage, or bispecific molecule, may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate the

compound.
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USA 82:8648). Ot her nethods include those described in

Paul us (1985) Behring Ins. Mtt. No. 78, 118-132;
w@e@nnervet al. (1985) Science 229:81-83), andPd/Esume061817

et al (1987) J. Imunol. 139: 2367-2375). Preferred

conj ugating agents are SATA and sul fo-SMCC, both

avai |l able from Pi erce Chem cal Co. (Rockford, IL).

When the binding specificities are antibodi es, they

can be conjugated via sul fhydryl bonding of the

C-term nus hinge regions of the tvvo heavy chains. In a

PRI itk Aldnkc A BRBRRE FHROAERN. ddSaMlAdGd S9h8R o

pharmacestichliysccgptatile saits| )A '(pharmWeuﬁtEalltch@é}deBﬂ@é?dlﬂ" @&¥ers to a salt that
Iy, bot h bi nhdi ng speC|f|C|t|es can be

r nat | v
retainsg %g ?gféaléawéﬁw&%laarﬁwoamua@ gedidesaohrpaitinydmdesired
i t I h d r @
B S o e
such satlingludabcid Bdditioan Fe(lts kahd Baseradlitpandltx Aeill atidision Balts include those

oo g TR b o S, SELSEHAS e
hydrol:ﬁ‘dikhicb A¥roIsL, %h@ép'ﬁgfoﬁlg aReiRNie n&%elkﬁ’sr fé@m%'oﬂﬁkﬁ: P&l acids such

bi specific nolecul e comprising t
as allpbmcgnwnmmdshcaﬂvoscmb@ adids; phcxh}é{submtutndiylkamm atidsg heydroxy alkanoic

N e e e -
1nclud@th@§@ﬂﬁ*weﬂ ftdndalkRhueedhith NTRIS suGh 35.%(@193; dt‘asﬁtunf’ %@Esmm,

er 5 455, 030; U. S. Patent Nunber
Calclumétl fhe [sspeyvel ag Fomamgtoxis @gamatamesmwb@s N5Nb91 513

dlbenzg}etc-‘hf%éo X S%H{mé\lgﬁngfhﬁ%ﬁga%uﬁgg}ﬂog égggﬁ% gﬁ&g}'\{ég B%ﬁgnolamme,
ethylerrediapmine, Niwotrime &nd4BRJiIBS8. Bi ndi ng of the bi speci fic

lecules to . their ecific,targets can be confirmed
Hy PREERaCEyiGal opasiipRl s sl lingasy Behe apbagnaceutically

acceptAtié htfbxidaadi E&afﬁ'ﬂ@%‘?ﬁﬁﬁ%a@&tﬁ')all% E@Qg}a@ 1§kﬁa%t|s include: (1)

bi oassay {e.g I nhibitio tern
water spbide antRgxadangs, su @Smblaylsldgearmm h})jﬁlrd@ﬂtmades sddiem blsulfate

sodlunp mt%tc'afaésgl tsysoglf%lgx% e;}ﬁ}%{r}tg Itli?e & @ﬁigfé@ﬁ'? té(g%(ﬁnltsg Euc as ascorbyl
palmlta’tte,t b\bﬂdﬁéﬁ hypRXiyaniSolé BHANSuEEARE B¥dekylonicRs G?’HT% f&ithin, propyl
t he. FcRant i body conpl exes cah be detec

gallateu%lphfgt@oghem]a And the\hike; mdr(ﬁbmet@h ehalging agentaywichosl yltrlc acid,
ethyler dIRHIRE Eebﬁ'%éé‘f% Ca(ﬁﬁlg(%?g'@;sc’orﬁﬂ% féﬁ%g %&8 Zt}ﬂo\épholrﬂ:da%uf and the like.

the anti

t]hemqﬂpﬂ cdieauabia Aqizeusieddodragudsis nmﬁm/tham‘may N@Emplbged)fn the
For. exanpl e, the anti body can

pharm R i SO PPRPOR s dsiog 5B 95 VISP SEhB htghYGlad igh o elycerol,
propyléifd dg‘l«ircdl Seflyeth@ene 980! snd tHELRLY %&tpsulfﬁble n? &hﬂgé #bRSf, b getable

I Ol Munoassays, Seventh Trai ni ng
oils, such @ elivgeikdmddniggtatie @rgammws Fheh a:sm}mdrqleaee Sh'opcﬂ‘tﬂuldlty can be

malntai\@ﬁcgr e%é’rﬁ&e W{h% r{llse 3f doa 1ng At Ia?s‘,:i c¥1 as? c?t%?nr,] %y the maintenance of

the required particle size in the case of dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as preservatives, wetting agents,
emulsifying agents and dispersing agents. Prevention of presence of microorganisms may be
ensured both by sterilization procedures, supra, and by the inclusion of various antibacterial and
antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may

also be desirable to include isotonic agents, such as sugars, sodium chloride, and the like into the
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herein). The radi oactive isotope can be detected by
such neans as the use of a g counter or a
W@ eomwe19bmt i on counter or by autoradi ography. PCT/US2006/061817

Phar maceuti cal Conpositions In another aspect, the

present disclosure provides a conposition, e.g., a

phar maceuti cal conposition, containing one or a

conbi nati on of nonocl onal anti bodies, or

anti gen-bi ndi ng portion(s) thereof, of the present

di scl osure, fornulated together with a

I

com o R PR Bt 5P e oot RafipIRTLA K Emay be
broughtiatiofué by the) inelusioh ofl agants which detay ebwmptioyeduels apaluminum monostearate
.specific nolecules of this disclosure. For exanpl e,
1?Jharnaceutlcal conposition of this disclosure can
WHMdcéﬁtlcfhll?QU&praﬂé oftrik iMidekediie §%lfe%ﬁs solutlons or dispersions and
.. immunoconj ugates or bispecifics) tha
sterile Iéﬂwd ttéwwramrsnms prepanatipg et starmlteugyectabhe sbhmbnmavchspersmn

Ph t cgl . como i tions
The s PR R AL B5bl Yot rBBus PORGTRARHLL SRlBARhM R e are
Exceptdauolfirag binp Borveati ofil mediaor agert 9shico@@atible vidithehctive compound,
For exanple, the conbination therapy can
use thef<g 11 e PRAFRACE RO eQyaRAsitiqs of s diselpsuse it eatommlaed
Supnee 052 cSORBUARLaA R e Bincb iRtk 8o B eoiiopy oo
dhetapeutapampositBgs titpscal lyaust berstbdleumd diable lﬂmlﬁbthlé&bhdmons of

ftgjgra are dg.gcrlbed i.n ater o{etall bel ow i n the
manufaglity pl 168G dBe S?mP?ﬁé“%igaP Gdpraaulgied &P Solyfign misterulsion,
liposorR; ot 8@fdr HRIERIIStrucRRAGHBEIRYS hiphldrig 8SREREARINE é[‘l\@ cbirRE can be a

i ncl udes any and al i sol vents, dispersion ne
solventyslispargion medintacontainiag, falm}(ampﬂ@,fvmngatthagﬂm(ﬁyol (for example,

e S0 AR R BB B930SR B BT Sl

thereofC &\hé ipBdpet Sluklifytcahibe nixitained ff@ﬁ/@@ﬁﬂﬁe byhd @d@b?%%ﬁﬁng such as
bcut aneous, parenteral I nal epi der nal

lecithing Ayt BeinEnARG qfgheyrequized parficle sizen e Gase ofidisneysion and by the use
of surfzic?ga%p?ég g% ggng _@g&_e?ﬁg tﬁ@ygfg%%%er&% 1h§ﬁ1d@§§o?o%c éﬁ'é%t B! Y8mple, sugars,

MunNocon|
polyalcbhelp ewdhf dsanamhmd:,wbﬂntom sdﬂﬁmﬁ@hlo@dle Ilm t}& d@ﬁip@ﬁitlah Pevlonged

absorp i i VTS EUTE RSO Abroay! SARHLPY Pakiginea the composition
an agerft WA ALIATs ABS iRl ﬂﬁ‘éﬁéﬁhﬁ)l@ Atho R EIRABHE ga?ts%dgglaﬁn

di scl osure may i nclude one or nore pharmacCeutically
Startpinieateble mlugonsmanﬂm@rqpaméwm menrpqraang &maabv@cmbaund in the

requirel ity B RipiateBlve b b Bl o S BloeEon oSe RReRE enumerated

above, amequﬁ&ﬁfblﬂ@ded pxiteliRgion alicrofiftegios. Geaérall gils&aﬁ’s%x&%re prepared
S.M, et al. (1977) J. Pharm Sci. 66:1-19
by 1n005Eorat1ng e active compound into a sterile vehicle that contains a basm dispersion

and gelg

medium and the required other ingredients from those enumerated above. In the case of sterile
powders for the preparation of sterile injectable solutions, the preferred methods of preparation
are vacuum drying and freeze-drying (lyophilization) that yield a powder of the active ingredient
plus any additional desired ingredient from a previously sterile-filtered solution thereof,

The amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will vary depending upon the subject being treated, and the

particular mode of administration. The amount of active ingredient which can be combined with
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such salts include acid addition salts and base
addition salts. Acid addition salts include those
wa@leorwet™9t r om nont oxi ¢ i norgani ¢ aci ds, such aBCT/US2006/061817
hydrochloric, nitric, phosphoric, sulfuric,
hydr obrom c, hydroi odi c, phosphorous and the |ike, as
wel | as from nontoxic organic acids such as aliphatic
nono- and di carboxylic acids, phenyl-substituted
al kanoi ¢ aci ds, hydroxy al kanoic acids, aromatic
acids, aliphatic and aromatic sulfonic acids and the
@ carricy fyr b RPROBOY 4 MRe F0neS L BRI bRl YRk R
compositigm hichproduxks a therapedtit bfedti KGenerakly,wak bf aise Kundred per cent, this

smoun{ VL3551 BORYPOHEQD LRPrRent RARGH gy Biesisat of active ingredient

61} RERRLARY. Ner el Rkl &
preferaeplhyl enedi am geer, pr gcdgigﬁtema% ?ﬁ’(e)llnlai lég&rﬁbly from about 1 per cent to

about 3fper nerd of aétivel ingredisobint dombirgtion With aiplerinesanticallyt aweptalie carrier.

[ |l ude a pharnmaceutical lyv. ,accept.abl e anti.- oxi dant .

L5ne et SrEicted bl Bl 0 STt reborsrdss 2

therapdufi6 résg6nsey. LFovéxaiple; @lsiiplecb il @y bél adthnistére@ seddral divided doses
ascorpic acid, cysteine hydrochloride, sodium

may bepgdsipistered oves HmeAr et dose suayrhernsopestienaliy redudedos ingrepsed as

T H A - . o) 4 S
incieab 16 HEKRichls B L IR SR, 30t e B B lgoons o
formulbte tpateatetal chynghosixiphoinudissge(Biffbrm farciabdbfMadninBpylion and uniformity
a%%l bg)%e, al. pha-t ocopheraql, and tﬁe,l i ke, and (3) netal

of dosaghe PRE3ge QR &5 ugqs‘@wr%@ redpisity Bhysigally decRRe unibusuiRs agunitary
dosagek B tBEG R dcts RUedrdaldd] Bl , I |alti i

s phogphgﬁﬁc acid, and’§%§lﬁﬁﬁgmkg§g&%ﬁgéa%?&%fﬁQéhﬂnffaa“m
compopriesdudatedth produepibe desited tharapeytic hffectimyussbeiatiom withebie required

pharmeilc%@{i hggﬁﬁg{ e ?eesi)teiﬁigﬁlg 'o’(:notgg ﬂ%gfoiggg(%zﬁgt{fo%é g&l‘ %:szcﬁ%ﬁ?c?s%‘eeare dictated
by andRliiepi¥y @diRndent ©A1(a) RO LNQhEYhRRRerthike 6f the aBiEvel dPndduli8 hnd the

and sui table m xtures thereof, vegetable oils, 'such as

particudgrithesapsitic cfeet tp he achiewsdeansk (hafiedimisations inhsrani inathe art of

Leat.e.. i di n J.nt ai ned, .fo
comphs 1y EL RGO 4 ka6 BE PO o
ik e T e A Bt GO 140
and magg, PF%@V&A{]HP SREle: %’gthﬁggﬁti’f)gh weighy Bpiserappin dsaees can be 0.3
ke SUPNERLE 1SHRy 8P LEABE ShNE ¥ SLURS AR S i or 10
mg/kg bbdypweigbherwishinthe range ghihil € mg/kgyAb exemnplarededhmeit togime entails

..sterilization procedures, supra, and b he i ngclusion
admin§pdiipn quEEbeCilodl, QSR v PR R e trgE e 85 very four
weeks, 28R nfntlp dhadevery 8 MeHtsHRABO bverp iBOto SRICAIHE. Pedfbhred dosage

and the like. It may al so be desirable to_include

regimens farghaBtiZyentd Ml ertibedysfdhis disclosareunsluds bmedes badyaveight or 3
s 548 T e RSSO 5, i AU Bl O3S oo
the follosvity dasiyiy scabdules: (Y evdre fourobeeks 6ot sif dasgges thewivery three months;
(i1) eve(ii'}? lth?‘ge \%ge os[ 8}15 nmg§1l<'lgc {>1odayswgilg}lil‘cncjnlgcl:'I %l@&e%sgyela{n% eg body weight every
three weeks.

In some methods, two or more monoclonal antibodies with different binding specificities
are administered simultaneously, in which case the dosage of each antibody administered falls

within the ranges indicated. Antibody is usually administered on multiple occasions. Intervals
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and gel atin. Pharmaceutically acceptable carriers
i nclude sterile agqueous sol utions or dispersions and
wae@riobmopowder s for the extenporaneous preparBCT/U82006/061817
sterile injectable solutions or dispersion. The use of
such nmedi a and agents for pharmaceutically active
substances is known in the art. Except insofar as any
conventional media or agent is inconpatible with the
active conpound, use thereof in the pharmaceutica
conpositions of this disclosure is contenplated

betwea%%%l@ g&é%&r déén%tggfo thc?slr ; ns gﬁt ree.m monthgs or yearly.

Intervat@a:‘qmﬂsd balmegmlmpasaaﬂllcyted‘by trndammigetﬂod»deleaeld of tidtiiody to the target
f .manuf acture and stora The

und nd| tio
antiger Byfp6 BrETn ncsgﬁled@etﬁe‘?WP%w usiedQRGkiFYRR PlEsina antibody
concerffiafbRB8 Mot P1looh L0 R i Yonflethod¥ AENOSS-844 HE T ©
sui tabl e ru concentration e carrier can
b‘&ltanamle\]/}e Iantﬂmdyduaﬁ [be adindnistared ias msaaihed relemge fdrulation, in which
ex | e ter et hanol, (for exanple
case 1o} ediest adpisEpiahE Ttyied| Dot ¢ FlfERABeTSY K78t figneadiag on the half-
life of Q{eYagxﬁbodyaﬁ‘lC{hé Pgicht. kﬁ)gen@%fi hatah 3RliGodRoshate Id%g?&%falg life,
proper fluirdity can be maintal ned, for exa
followt:chby bsmamfzecharrtxbadueag:hancrﬁ’c mtlbbéxes tainid mpnlhlynarfmtlbodles The dosage

inte the re artlc e.in the,c
and erent A rasion S5t SeelpentEs o8 Bt & ettt iigpytactic or
therap&ARE In ptdph¥iatiic Jﬂﬁﬁh@étﬂfrﬁf @F&llﬁw‘epj lbw?ddd&’g% i §8’ﬁ1ﬁﬁ§t€red at relatively

agents, for exanp tgar s, pol yal cohol s such
mfrethmt%qi s og%rradptl@penqsiro Stae. BemetTiagents eontinue fie recetve treatment for
[
e s EGTRER LT L h00SHRARROAEA LRl HIE RIS AR gy s
intervatoispomietimenregniradyentil progatssital afitbe albee@é tstre@uit;edfdﬂ tterminated, and
m)nostearate@ial ts and gelatin. Sterile

xanpl.e
Prefef%%.la[ wetilahy patieat thomsmertial AT sumpleie saneligrabon oh synpOmEaf disease.
SRR unt in an
Thereéaf%g’rtg%??%é? é sol \C/’ég%m\%ﬁtre%cf‘f%gﬁg*ih%ﬁ%g I nati on of
[ queloﬂosagqsle@imﬁ&xaaetdveabmdgenasn thecphiarreateuficdl lcompdsitigns of the
i zat | on. Ceneral.l di spersions. . .
presenf i0IghnE Fiy PR PHEd ol RHHiR e eRETRCL IApes SRR tRich i
effectife f&f #hidve theedvsitéPtheRpEuticORbFINGS fot st chla ipaRéitSédposition, and
medi um and the required other ingredients from those

mode efadmipktratdona paiheut heing texiccadhe pitiest: cktie|selepisddosageflovel will
depend DY FARAPL Ao RleshRN Kb B SALARE B SBUY B b

compofSitmz of ﬂie)plretsgnt(dlsdmhrd &mﬂbym br ﬂi&&ktey,ls@lk or &nm\fbﬁ&ko@ the route of

active in ent .pl us an ddi t.i on desir
admm}SH@?% itReHme Pgi‘ﬂe‘%m aljom g fpt Rleregio P? thg mect st sompRund being
emplopéhe r‘tﬁeo&uraﬂdaeoﬁﬁ%ﬁtmeﬁt Bkt dfieh, %ﬁ@e MHr‘fx‘i‘at&?J‘T Is 8&d in
onbi ned wi a carrief matertal ceasmg
combld@mg@th themamcular vemposiéprsreaipioyadpth aghesexuwlghtt. coyedition, general

health Wh& 8}1(e)ld megice(a hlstory of the patient being treated, and like factors well known in the

medical arts.

A "therapeutically effective dosage" of an anti-Fucosyl-GM1 antibody of this disclosure
preferably results in a decrease in severity of disease symptoms, an increase in frequency and
duration of disease symptom-free periods, or a prevention of impairment or disability due to the

disease affliction. For example, for the treatment of tumors, a "therapeutically effective
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particul ar node of admi nistration. The anmount of

active ingredient which can be conbined witha carrier
woreaoeémb2 t o produce a single dosage form wi | | PCT/US2006/061817

general ly be that anmount of the conposition which

produces a therapeutic effect. Generally, out of one

hundred per cent, this anmount will range from about

0.01 per cent to about ninety-nine percent of active

i ngredient, preferably fromabout 0.1 per cent to

about 70 per cent, nost preferably from about 1 per

<
dosue 5y Bty I @BEEAnl p  LRBLSBEDH or el
by at legstrabbatr40%Deyay sorepiicfreatdy by et kdjtubbeb00h apd otill dere peeferably by

at least%ﬁé%w& 5&5”[#5/%%9 g&tg??gefcgs%%&%gsr gla]e @%Bt ne Ecgrynt)(bgld to inhibit tumor

growth@dfibe 6418468 in SEMRhal mede! ispiéin iVERY efffeacy in human tumors.
adm ni stered over time or the dose may be

Alternagivelyothis preasity of zenmpagition dan be eualoated by exathiningahe bYility of the

comp&xﬁietogﬁéllgﬁ;&gg %IUI‘)II‘? % \an f%géja]t% St g ﬁlg ﬁ?%lpé Pracﬁtloner A

ageous’?

therapeRtigglBséffdcting ambuie$ a@l@brap’edutlc téin P@)ﬁrﬂrcaﬁ@%&eﬁe tumor size, or
adm njstration and uniformty dosage. Dosage uni t

otherwisg Pmehgraﬁﬁs%yalmgpﬁ i fubjest. sOtl% omwaaaﬁ il} injthe @rteveuld be able to
determh'l@'sh@h %ﬂ’lb : ac %%d WRishH #hcRESAIES sl géct'g BSe Stﬂspjse%hﬁrt éfﬁg@ §ubject's

treate unit contains a predetermned
symptonfs, and thepatizujo unnipomﬂwnubxabetéc dfcadmnmstmmntsblectﬂém r ed
ther eut i C%featF’f ect SOCI atb W th the, required
AhegiRestan efdhe Bigssnt discIonys <ap be eminisietse visinéopanore routes of
adminiSILFRARIsHIY dneld® ribke 6f 2 {rame%y Qfﬁe!heayrqﬁ‘ova{ f tHE ek ahS ilYe
and directly dependent on” (a) the unique
appreC@warlHdh@ skiled axtisart, thetreutzaniioe nmdnmﬁudmlmmmtmn avill vary depending

upon t}f ad’etsi ? I}ﬁ ‘1!11 i ef f tIHtétg‘)% Chl %&E}gﬁ ﬁgﬁﬂllsgélsglosure

1nclude&ﬂﬁ*hve&i®u§,dﬁﬂratﬁusa:ﬁlm Qx\ltﬂiiiieﬁﬁﬁl hﬂﬁpéﬁt@ﬁ’éa'lf%ﬁbc@ineous splnal or other
sensi ti VI ty in individuals. For adm nistration of

parentezg|rpyige gt admpigisgaton dorexample It idirchpp ot nxﬁllse@mTh@plp@@e "parenteral
admlnlgf%ﬁg" adfi d'H%'Eﬁl? W rh%fde@ J%Jadﬁmﬂnérag%ﬁ léygwé fﬂ'ganfgr%%{%loaglg éo)pwal

wei ght exa sages’ ¢
adminimaat@ht usu]ﬂly(by aned:trmiyambnglludes Yithigaidgmirattbn, iiagérious Sntramuscular,

. / kg baqd ht or body ight o thin

intraar(BRjl: FFHHECaH AP TIGT LroORbi B et oo, SR rrasls invappriraneal,

transtrRAéA] dubcehdois Sé'ubéﬁticﬁlér QHﬁ&rﬁ@tﬂaﬁ"@@&a é?ﬂ‘zﬁesu%&%f:ﬂn&gqntraspmal
meeks once every three weeks, once every four wee

eplduraéﬁ@danﬁraﬁEmahmeﬁ@éagémfysmmont hs or once every three

et IR o ocfafof B 805 RELEREERr Ve popopcpsreptore

route, smgl/l kga ltthﬂgal VepidplhalasT nduotedl ltGute 0 ydmii@tion, for example, intranasally,
i nt r% enous admi_ni st [yatl on, with the anti body bei ng

orally, yagjinaily; se5tally seblimgusl OrraPILYi. ng dosing schedul es: (i)

r
e axu;&@wmg@mvi f{/noté E@%&ggz%aﬂe}%@%&] gt étgefcg%g $ompound
againstweplghelemc suchais Ia@mmnioltwl réleagy/ fogmiulatyn, isdilgding ewglayts, transdermal

hr ee . Ks. . . .
patchest, and %11%gncsépsulated delivery systems. Biodegradable, biocompatible polymers can

be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid. Many methods for the preparation of such formulations are
patented or generally known to those skilled in the art. See, e.g., Sustained and Controlled
Release Drug Delivery Systems, J.R. Robinson, ed., Marcel Dekker, Inc., New York, 1978.
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In sone nmethods, two or nore nonoclonal antibodies
with different binding specificities are adm ni stered
wa@realbemseousl y, in which case the dosage of eBCIUS2006/061817
anti body adm nistered falls within the ranges
i ndi cated. Antibody is usually adm ni stered on
mul ti pl e occasions. |nterval shetween single dosages
can be, for exanple, weekly, nonthly, every three
nont hgs or yearly. Intervals can also be irregular as
i ndi cated by neasuring blood | evels of antibody to the
UEHeftpludéd itidhs ch® b® ddrhlkered inﬁ.‘iﬁ&i'gﬁ? bbads %91?39 $he art.
is adjusted to achieve a plasma anti oéy concentration
For exaspplabio @prefered empgdiment, arbierapeusio mempositionl sf tixoditclosure can be

. . 25- [ ., Aternatively,. anti.body .can, be . . .
admini§gicd Wl B el BhRe Bt o B BlicH i s Revicesidisclosed in
U.S. PabitlosC 839916855, 881881€ B§31@93'5{3,@64,@13’;QEpdl,Sssbe&l?Pé,?éh- 0

Dosage and frequency vary depending on the halfli e of
4,596,3%%e piRshf wer%l—krwevrp!amlm and modderewsafyl it thegmesent disclosure
. [ j h ngest ;half life I |.owed b
R A —

dispensinghiedivatiomit Hamireted g UIS et vl 4{48699816NicR Hiscloses a
m ni stration can vary, dependi ng_on whet her the

ad . )
therapquiig devigs forjadnppisisripe smedicants throngh tsskins §.S.Ratent No. 4,447,233,

which fosaﬁgééla%é&i&tﬁ)?ﬂhg@ﬁﬁl!p fof‘d%l{rijeegh.g \r‘]xfeldlycaki&\{vap oéx%gige Jrn%ésion rate;

adm ni stered at relatively 1n nterva ove
U.S. PatemigNp e 4402 2d{ whicheliscBseea paiabénflow ¢mplantabk: infusiodeppatus for

coninl SSHER ST ([0SR O ADEHE LLNE D LD aDetl

system3a0inlg rhilticdhiaiber s SRMRntsTRAd U Wafend@NEN Y5 196, whicéh discloses an
progression of the disease is reduced or term nated,

osmotig fengsiedivenyypigmy nthiese paentparciinerrperhteddercim by asdference. Many other

. i t] yopions of . di s "
s oL S B 05, S YA P Sl Bi e e
[in opdryih @nibodiniegs, e hueinuAdnodsabent MRk Sf &fis 8i8&losure can be
ve i ngredi e(gts in the pharmaceutical conpositions

formul e o GhsyFRFERE U SEVERA ira fomsf ob Exirapl e Sipodapreip barrier (BBE)
exclud@ib BRI B comifouidy, el E8H E0nHefle komaoumas of this

disclosfigrcrassphe BBEu(ifdesprad), they carc barfresiutatat) forasxdmipteg én Wfosomes. For
dm ni st.ration, w thout bei toxic t pati ent .
methodfigh bl Pisr e ipoleR 855 P Gwl D PRIPUR(BBaN | by P nd
5,399,331, [AKRNIPRSAHEIBhY EorhBiide@dng of RfordFiondict MGk k’él&&fiv@{y transported
the particul ar conpositions of the present disclosure

into spegifis esllschr csganshibussnhance isrdetedairugdeliiery (ree,ong., ViihRanade (1989)

. T hon,. the tine.of. adm npi,strati an,

7 cun Bl gl S8 S0 R S MR B BB o
U.S. Patent!5oyleD1 6tth & oswiezail.))anadlsitee(UheawRn bl., QDBSY BOEASS Biophys.
R co oglgg§]é§EQI or. nat e[| _al s used in conbination with )

es. ComEp s I hanHBoE PG dHlaeTB AP od OO HEEAY Beit.S51:140; M. Owais

' 2 i 4408, [PYe 8 1 I O ' .

ot (KB EPDL A COBOREAI SO0 AR LGl oo e
al. (19%e 14m. in Biwsivoln 12331 FO0pICAI(Setreisr et al. (1994) J. Biol. Chem. 269:9090); see
also K. Keinanen; M.L. Laukkanen (1994) FEBS Lett. 346:123; J.J. Killion; LJ. Fidler (1994)

Immunomethods 4:273.

Uses and Methods of this disclosure
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A "therapeutically effective dosage" of an
anti-Fucosyl-GM antibody of this disclosure
w@e@esmabl y results in a decrease in severity BET/US2006/061817

di sease synptons, an increase in frequency and
duration of disease synptomfree periods, or a
prevention of inpairnment or disability due to the
di sease affliction. For exanple, for the treatnent of
tunors, a "therapeutically effectivedosage" preferably
inhibits cell growmh or tunor growth by at |east about
2HantiBédied) aﬁﬁlﬁfdaywomaamuehs ARARbthadOPsthé Qréherﬁ\ﬂ%ldﬁ?fe%ave
preferably by at |east about 60% and stil

numergsdf aitegangd lbwmdla@@sﬁic @mﬁbt:raae)%cwélhélﬁs uwol:vungm:e dézgnesls and

treatm @l 36 FiCoB O Bkieleiirods SRR Rt chtbodies of the

presenPdiSelbgticd 3@ hainagfahtibadiys. i For bidiraple! R HoleOhlbSENMA MBliNistered to
this property of a conposition can be evaluated b

y
cells inQUBRFGH oI eapivo; eRtodwmap sull émdmqu, fireats prewant And to
cagnsh 00y Q0L 18 s RS BN bl 1 el e human
and nonﬂmrrmpeantmals ann{bmnﬂntaamaiembhﬂssalt vuerbrates @,g. ,hiammals and non-

her wi se a&rlel iorate syr[{%to in a subj %ct gle of
mammgsii; o ik gt Esutes 5 GBY% Dptses ehickpsyamphibians,
r
and reHED PRITBY ?ﬁgclgtge ﬁﬁrggké Eegfeh% Iﬁv diftfdsy Rieas gedtslﬁreFucosyl-

si ze, the severl t ect’ npt ons,
GM1 qgamty cnjhaamng:@nmdsnstcpmubnt wmlnm EuocfsyhdiMh metira&td agtivity. The

metho%s 88?‘?1% lg{lg Islé{tgi@? tpr&%%ﬁ%h%@a&%{sﬁ%%vﬂg%c isor éreassco%lated with
aberra@diicod 1 ieRPrebision6r iBRaH FR6S1-TMA pYbh®R! YWREN antibodies to
nmet hods known in the art. As will be appreciated b

Fucosxlf@\/lé larg adspinisiered tpgetherwith gnetheraganio therfpigecan be administered in either
order(ﬁ‘gmlﬁ'ﬂkﬁ%&% 4.0N wi |l vary dependi ng upon the desired
results referred routes of admnistration for

a’ﬁiviebdtb speclﬁf: birfdlissg 6ff the bxiboidies iofi eisidisclomnire foreNRusyl-GM1, the
i.ntr ular, intradermal, intraperitoneal

antibodig, ek it lsuregande used tyreiicyly diec FarowbEMY egpression on the
surfac@gf'&e‘ﬂb hd, 3héredver! O lﬁ’iﬁg@{oeplﬁ’ff}{ Fﬁé@s -G Ol 1lr§ﬁl.ﬁ1%'aﬂﬁlty

he ph rase parentera admni strati n as use ereln
punﬁmms nodes of adm nistration other than enteral and

t.opi admni,strati.on, ual i njgction

P GRS R i rat RO o7 ettt teSiee 8 Fucosyt- ot
antigen [ 4 SAMAE, O Aticasiiig 03 hi@bhtdf Fucodyl - @NI€ @aligen, comprising contacting

[ ntracapsul ar, intraorbital, intracardiac

the sampiey ader Gamtrol savepleuith & Buman mopeelaral saidbedy, or an antigen binding
portlorf‘{‘h% p,gﬂﬁ@llr' %ecﬁﬁéﬁﬁg%L iy lt@f?ucos él@ﬂr Lhﬁ‘félllcaﬁdlt ons 1ihat al%?w for

noi d, ras Pna
formatiiont ofasdoaries betwpacmecantlhmdy orlpfottisdrﬁhereésf MMBMG(BMI ahe

o AR b S S S B AT L LM B e

sampléBUiRSAkd foaHE @oﬁfol%ﬁiﬂblé'@hfd?éah@@the P?éseﬁé@d’ﬂﬁu%osyl -GM1 antigen in the
intranasal ly, orally, vaginall ectal ly,

samplgubl i ngual |y or t Opl cal ly. The active compounds can be

PhGR syl?(gil\/lvi'I 1% Qxﬁ:r{élsrs%h b g’mglpcell lvﬁAné lcaxﬁ:%?, Gt ﬁottcpe?ec%e%ng normal lung or
other tissues (Nilsson ef al. (1984) Glycoconjugate J 1:43-9; Krug et al. (2004) Clin Cancer Res
10:6094-100). An anti-Fucosyl-GMI antibody may be used alone to inhibit the growth of

cancerous tumors. Alternatively, an anti-Fucosyl-GM1 antibody may be used in conjunction
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agai nst rapid rel ease, such as a controlled rel ease
formul ation, including inplants, transdernal patches,
wa@ea7asesnencapsul ated delivery systens. Bi odePCHUSIINE)61817
bi oconpati bl e pol yners can be used, such as ethyl ene
vi nyl acetate, polyanhydrides, polyglycolic acid,
col | agen, polyorthoesters, and polylactic acid. Mny
net hods for the preparation of such formulations are
pat ented or generally known to those skilled in the
art. See, e.g., Sustained and Controlled Rel ease Drug
with ot@@x‘ 1'11%1’%15&6\%@&%% s, sthnfardRaRD $R%ments or obffr %ﬁbb&&?&& described
Yor 1978. Ther apeut | c conp03|t|ons ca e
bdo“radWInlstered wi t h nedlcal devi ces known in the art

BBy opeBng) b Ser B eanonaapmHIcaia R ate potent

CDC d‘ﬂeét’@d dgdif dhRkpseMI meﬁlﬁa @m hhéy @wlh%gmﬁwe@ 81, (B4028 785in

e devices discloséd in ent 399,163¢

Oncol, g; 3@@6 44 Bregicka e (338006, memuml damuadber 49: 290 43R Further, it

N XS -

fucosyPGMEl’} tin BEmbifiatidh/whil ytowlaii€ Brugh SslR $1€Synaflistiaydstb AR leffects on
cro-infusion_punp for dispensing nedication at a
fuCOSYkSTMIr pinresying £els lingsgBrezigkarand Kanbelgi 42911 GamounBigh 22:97-103).

Fnt SR OV AR NS I Rl s e

engrafinkent bf flicesyll-6d$ esprawsingtation cellsih usido migupeficka er al. (1991) Int J

del | ' ication at.a precise,.i usi on rate;
Cancef oYY E8}Ahedf Gt Sippan o acleigricnr Sk Bl By apmgiclopabntibody to
fucosyl -GRA BN éiﬁ'nﬁmhrl’bfthb?é&ﬂu@ @cﬂﬁﬁ@iré‘z?tmfeﬁtr of BUILC BRI S He W in combination

delivery; U S. Patent No. 4,439,196, which discloses

with Clmﬁcﬁmquﬁcégw del i very system havi ng: mul ti - chanber

gf%gfé%rg eiss V&Iﬁ)r%g tgrovag paf %ellnp’\% FQ/ ﬁ@é’é ﬁ@ 1%%{1 %orh this disclosure

1nc1ud¢)@dxﬁékts$y;ﬂéﬂlyl 8GRN§10¢ & ﬁﬁnﬁﬁ@ér@p}b Wé@flﬁﬁﬁ?@{&ﬂ‘ﬁéhyof preferred
ot her such inplants, delj veq%nsyst ens nodul es are

cancery {y\rsatipent Hrslude ékrrg qaggen (incfysangympall ¢ell lgng eanicar and non-small cell

R L

disclostiresinciudeitolon cantev (induding ismal dmpitme chiner)) hagtabea] reast cancer,
barri er (BBB cl udes many hly hydrophilic . .

bancreg A DR 6 BT TR R B AR, SR BYFlaid lgpkemis,

kldneytclah&ar dlblﬁ&ie@ Séi{c@r QeSS ééi‘l@efﬁ@ p&ésftatg BalcEL fnal R %aggsrenal cell

fornul ated, for exanple, in |iposonesd. For
carcmqma)nglm}:rlmmﬁ, ibragn nulp@gmk@@mc geecuteelegkqmlas Btdlmmgeﬁ-tu@ lymphocytic

leukenia gzggLﬁ%ldﬂit T-SCeﬁié‘uk% "@E&%DLBE%LS%@@C megﬂg gerugempa e f'ymphoblastlc

leukensia) chedriy B»In)phbbﬁhﬁlﬁ@kdxﬁd lyfitphompe d | Hodfﬁni’S aﬂd n@ﬂi—gﬁﬂgkln s
t hus enhance targeted drug delivery

(se
lympheggalymppocyéig dymptioms, @ﬂ%?ﬁ@d&mph@y%%syll IM%B;WIUW
L T@at t
581, Bl 21 o, gl
small c(ldzawed-avh lyaphmimas( koipByraBl ecH éymplB)mm;hymnert's lymphomas,
immunoblastic lymphomas, T-cell leukemia/lymphomas (ATLL), entroblastic/centrocytic (cb/cc)

follicular lymphomas cancers, diffuse large cell lymphomas of B lineage, angioimmunoblastic

lymphadenopathy (AILD)-like T cell lymphoma and HIV associated body cavity based
lymphomas), embryonal carcinomas, undifferentiated carcinomas of the rhino-pharynx (e.g.,

Schmincke’s tumor), Castleman’s disease, Kaposi’s Sarcoma, multiple myeloma, Waldenstrom’s
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Res. Commun. 153:1038); antibodies (P.G Bloeman etal.

(1995) FEBS Lett. 357:140; M Ownais et al. (1995)
w076 799Db. Agents Chenot her. 39:1 80); surf aRCHIS2006/061817

protein A receptor (Briscoe et al. (1995) Am J.

Physi ol 1233:134); pl20 (Schreier etal (1994) J Biol

Chem 269:9090); see also K Keinanen; ML. Laukkanen

(1994) FEBS Lett. 346:123; JJ. Killion; 1J. Fidler

(1994; I munonet hods 4:273. Uses and Methods of this

di scl osureThe anti bodi es, anti body conpositions and

o5 06 d 605 S5 oL SRS BNEATBHONR, b caocs, sk

cancerj caot¢nafitipe hdad od negk) csthsecan dr intmatutenmalddnaktmelbybdméiMterine cancer,
[ nmedi at ed ditsgrde s..In aFPr ferred enbodi nent, the

rectal GRRETHEARCEOISRE FRE TSNS SiRMagh Sa1ess (FhCHpBCanG R Hterine cancer,

carcind¥if bPRE FARPiFMATbRXEFRHhEma b ARENABMEGHINE Sare fldnPSof the cervix,
adm nisteréd to cells in culture, 1n vitro or ex vivo,

carcinagna ofthh yagina.satsinanaof the yulvaj canvénod the esophagas, capeerwé tite small

) .and to di nose .a variety of di.sorders. used ]
itestil et O AR RERRRe Eigrt tnir ot i bigiila i ag e parathyroid
gland, BAHERNoBthe af@Ral WIEHRIN sAEdHERbBso NI ué) WaRder BP{HERIrSthra, cancer of the

i ncl udes all vertebrates mammal s and

penis, SelihiamoRs o, childbapdagenenolibimbidfier sracesot thlsdpey eouster, carcinoma

o th S8Ry U5 57 e SR SI8RTe I RS ot sin
axis tulnay, rgindieno pli@ns, pimitagtadendaya, epiieaubid ceer aghiintbliy/cedlrcancer,
havi ng di sorders coi ﬂgident w th a _ Fucosyl - GM

enviropragitaly pdyesd caness inphidingthascinduged hyasbesias g gy gesothelioma and

combisiioh8 Bf &id &mctiseat i ng human patients having a disorder
associ ated wth aberrant Fucosyl-GM expression or

i ethersend, giucm&ylexg‘esgim eﬁlétmeyl-@hﬁmmvmiobmdim ceBs, the human
s b ST ot B8 A Db o st

subjectwith b t@ReAEhiy diséAwe B, gt, RalisRe@s chictelingh E}Qt&%lfprésgﬁ‘ce of tumor cells
anti bodi es of this disclosure for Fucosyl- th

expressing FBeRRYbN inchiding farcaxamplco lung vaneer (selyding small cell lung cancer
cif | e GV ' t h
B I T T R —

e use

metasthtitcmalipnaMnelanamiayacuie afyfel did 1eukpiid, Tungadahew, bréd¥t Sancer, bladder
di scl osure further provides nmethods for detectj rgg t he, )
cancerppalCERaHE CRICE QYRR CABRAT AR Qe FANCAT- SkrARles qfrother subjects with a
tumoriBEAE Uisoftidr it fudR¥abiBEts Ahviky ¢GRY baneh (AN 1LAR Rell carcinoma),
~_conprising contacting the sanple, ahd a contr o
glioblastoms, braimfuniors, cheanémomasutsdedeeatiasincludingyacuterlymphocytic leukemia

ant Logen bindin Lon, thereof. . which .specj f.icall .
(ALLNHREF RSP IGRGE RRELP SntediC B8 PRy Pt
leukenfif JHR6NIO tyngéhoay@@mk@ma,b@m@emaé (e aAbARNGRPY aRll nBHOdGRIN’s

t her eof _and, Fucosyl -GM . The
lymphoma, lymphocytic lymphoma, primary CNS lymphoma, T-cell lymphoma, Burkitt's
lymphoma, anaplastic large-cell lymphomas (ALCL), cutaneous T-cell lymphomas, nodular
small cleaved-cell lymphomas, peripheral T-cell lymphomas, Lennert's lymphomas,
immunoblastic lymphomas, T-cell leukemia/lymphomas (ATLL), entroblastic/centrocytic (cb/cc)
follicular lymphomas cancers, diffuse large cell lymphomas of B lineage, angioimmunoblastic
lymphadenopathy (AILD)-like T cell lymphoma and HIV associated body cavity based
lymphomas), embryonal carcinomas, undifferentiated carcinomas of the rhino-pharynx (e.g.,

Schmincke’s tumor), Castleman’s disease, Kaposi’s Sarcoma, multiple myeloma, Waldenstrom’s
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formation of a conplex is then detected, wherein a
di fference conplex fornmati on between the sanple
weowpasm t o the control sanple is indicative PEEUS2006/061817
presence of Fucosyl-GM antigen in the sanple.
Fucosyl-GM is expressed in small cell |ung cancer,
but not detected in normal lung or other tissues
(Nilsson et al. ( 1984) dycoconjugate J VL3-9; Krug
et al. (2004) din Cancer Res 10:6094-1 00). An
anti - Fucosyl -GM anti body may be used alone to inhibit
r
macroéalgﬁliﬂ?{% En@g‘%%ﬂﬁﬂgcﬂl I‘?%tﬁ%ﬁdfﬁ% ﬁekt)soﬁitgrﬁﬁaéégf éa\fahgmasa Bone cancer, skin
cancercmcmmftth@ﬁwdtdr m‘ch@utanmnsmgaraocu]agmahgnans trtuhemd, uterine cancer,
nti bodi es, ., as descrlbed

cancer tre or, Ot
rectal GRS Paright o1 18 By EiohS TURD CPOTRS 1o rE 1o Gefices, waie cancer,
carcin®}8£ Bf ﬂ‘l%'m'llﬁﬁérﬁﬁﬁgs baciBHade %eoé}fdgﬁfetr% c%.l'dil?(ﬁﬁ?&’f the C%IX

agai nst fucosyl positive cell Tines (Livingston
carcingma gf the(vaging,) caJcmma chihelvulvapcanocefale e@lphaguskcamectr clthe small

ntestif S (PG ST S P s i Rlond oy O perathyroid

gland, icaigbiee Gﬂthb)adfﬁhﬁbglhﬁm ghrcamnb oP st B5sus ARGEdriof thelurethra, cancer of the
fucosyl -GM., .in conmbination wth cytostatic, drugs

penis, ﬁ%lmufnqrw%%@h@% crreee g e bladderp panser of thp kidnew oy hretgry carcinoma

of the nﬁ%@%oﬁ%ﬁ%f‘tﬁ%@ﬁﬁlﬁ( ?@cﬁ% %%t%ﬁﬁ(ﬂﬁd,c osy w&%ms, spinal

axis tunmndurhmrsaém ghbmhp;dﬂ&t&ryfmitaomh,&apldwmmd @podrt «phainous cell cancer,
. inhibjt. t aft of fucosyl -GM _expressing
enviropipplly idiEed ficam anrdias heseduve B ashestoy, ez gngtofhigtiome and

combidatfed8 6€ Said Qarfbbrsl - 8) These data support the
devel opment of a fully human nonocl onal antibody to

f feengingley/in one qandmmmdﬂlmmmm provigles a hesthodaxdtimebiting grth

S I N T T U ————

amourd o@¥ AntiBicdg]- GNm BiitRdy ¥ hittieh HindiAg boidh Bfer&t, PRfErably, the
di scl osure include cancers tygl cally responsive to

antiboflyrify prlgirpvasy @iy Fugasv-GMi antihedselenphbasanyotf the traan ardi-Fucosyl-GM1
antibogir%}g Fl?srcgig%c? ﬁ?rhfﬁlg.ahqﬁﬂfonélg% (iit%n{alﬁ ?ﬁn %ﬁ 1bcfdgﬁ'§£y ¢ & himeric or

cancer Non- Sma
humamzudcmh}l’:‘ucﬁxﬁrfb}vﬂsannbo@ther cancers that may be treat ed

th f this discl | .ud
U@lﬂ?’g moﬂgﬁf&o ﬁ%g aoﬁ%ﬂqlelss(ﬁgle fqn%ﬁ lljlgfg),qle ?1 umq%gg, es, multlspec1ﬁc and

b1specﬁ%lﬁ6¥ecul@§ %ﬁﬁéoxﬁﬁd&ﬁﬁfns) i H%@Idsﬁre%ﬁ%@ rused"t%'cﬁfk@f‘ﬁv%ls of Fucosyl-
met ast ati c mal i'gnant el anoma), acute nyel oi

GM1 ¢réavé$ﬁ>%pelllz ivchiehycangain Brcospl-Gdlern theitanembranasirface, which levels can

S A O T T

or bloék FuwokyleGMUfua ol ciswhik, it Girfl ScafMét kel FPTHe G¥dviefition or amelioration of
.leukem a (ALL) %ul t T-cell leukema (T-ALL), chronic
certalr}f;néqaé? gymgtgg@nfhgre ¥ dmplcatipgFrepsyhsiM b as a mediator of the disease. This

can be achieved by contacting an experimental sample and a control sample with the anti-
Fucosyl-GM1 antibody under conditions that allow for the formation of a complex between the
antibody and Fucosyl-GM1. Any complexes formed between the antibody and Fucosyl-GM]1
are detected and compared in the experimental sample and the control.

In another embodiment, the antibodies (e.g., human antibodies, multispecific and

bispecific molecules and compositions) of this disclosure can be initially tested for binding
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| eukem a, chronic | ynphocytic |eukem a, |ynphonas
{e.g., Hodgkin's and non-Hodgkin's | ynphons,
wo goophemyti c | ynphoma, primary CNS | ynphorma, TPCEUE2006/061817

| ynphoma, Burkitt's | ynphoma, anaplastic |arge-cel

| ynphomas (ALCL), cutaneous T-cell |ynphomas, nodul ar

smal | cl eaved-cell |ynphonmas, peripheral T-cell

| ynphomas, Lennert's |ynphomas, inmunobl astic

| ynphomas, T-cell |eukem a/lynphomas (ATLL),

entrobl astic/centrocytic (cb/cc) follicular |ynphomas
activitt #36€4i8d wilihfthetapedtiarod difpabdticlusoBhHnes rof e)?arﬁf)lg ositions of this

angi oi mmunobl asti c | ynphadenopat hy (AILD)-1ike T eFll
dlSClOSPEﬂfﬁ?ﬁ(’?ﬁé stadousinatha Slobeeyieraettip esspye descripedsi thxamples below.

di f.f erent.i at
c ar cl ﬁ%és ﬁ%?#ﬁ%t%g%% f‘;’iﬂﬁsﬂe &My d%bsﬂ? ATHE ?%‘“ﬂes
mmuxiodﬁf@ﬁéates%ﬁtdomﬁlu&nglcﬁ' €@ds Bisclsane hhvéiacﬁﬁi&ﬁﬁﬁblhty in therapy and
el oma, Wl denstrom smacrogl obul i nem a and

diagnogjp ﬁ&Fuwﬁﬁg&Mﬁ -Trkaierd diseasen Jos sKamBleg s hugan anonsetenal antibodies, the
multispRR & %51&'10%619(3&%{}1‘5 rthe ﬁrﬁfcoﬁfuﬁeﬁl@? c&e@edus% t(g] gl?%t in vivo or

cut aneou intrao nan anons,
in vitrcawroemore ef thel foﬂawngrhlologmmle:ctmfuet he iwtibik ﬂfe@b@ﬂm of and/or kill a

cell exBle SR Eiedr OMis 1S RetBlh Shes e orADER el oxprasing Fucosyl-
fi
ot Sy sy S A
IWwo%éé%ﬁhagus cancer of the small intestine, cancer of
t-he e r| ne C f the th \ .
T B cRfbo e he oG fen e Blmart ot M0fineeitic and

blspecgicaﬁtdecwl@r aﬁﬂ%rt@fosﬁ@ﬁi) drd 82U Gn vEARS EatOpreldift o¥ HRLAGR a variety of
cer of the penis, solid_ tunors of childhood, cancer

FUCO%TGMMelmeéd%FéaseSc Exawples pf Freoskt Gy rebated;diseases include, among
others,qﬂﬁ L0 ﬁucﬁﬁ%%(/k@;]@él ﬁﬁ%\éé&er 5}?@193116‘&%1?&& lli}ﬁgﬁgl{lzte{:)?l
ne ., spl nal™axi’s

ous yste angi ogenesi's
tSlmabLe rbutas of &insinistdringrthe amibody tampoati@qe®,, human monoclonal

der i d_.can us, cel | .cancer,
antibo R i ARG 20y SisRaRie aleshiss Aad I aRe I epIRs9ef this disclosure in
vivo addrfg l&ﬁﬁdar@)(we@ﬁﬁﬁﬁfrﬁﬁ’th@mg and %S&ts@félzieﬁ A6 of ordlnarﬁ skill. For

onbi nati ons of said cancers. Furtherndre, given
exampbx ﬂteev@@bedy GRsEEsy caCht administaredbs irjeation (e; gl, ﬁrﬂraVBﬂlmlS or

R T T A M

subjecm%@cdmmatﬂmrﬁnd/dﬂlf&%\ﬂzﬁfon of 1Kb antiboly §6th @sﬁnon
characterized by the presence of tunor cel

eAXpPIEEiopsly %%94 hvapgn aniciugasylgaMi csanubwheﬁmfethlsmmosure can be
co-adnglﬁ{g te?‘{d Wit 6h&igi &9 ﬁg@{é th&i8hdutic léﬂ%nt ?{%’d% ﬁgféﬁ% é{éemkeldlotoxm

ung cance ol on cancer
agent orrnesimunesuppneseive agerd! dhe am‘t(oely@an batihlast mtth@: agent (as an

S b R RS S e T B e cparae

admmi‘éﬁt ?]  th® YA GAG cBRBE BmATIdeRd BSfod!, %,ft@mhcu@iﬁ'lgghﬁ?the agent or
of er subjects with a tunorigenic di sorder

can be §gmdgx;mgtewdwﬁgo@r@ovuaﬂw@me@g %, an adinedncerctherapy, e.g., radiation.
Such tﬁe%&eluﬁg QEE),nts include, among others, anti-neoplastic agents such as doxorubicin

(adriamycin), cisplatin bleomycin sulfate, carmustine, chlorambucil and cyclophosphamide

hydroxyurea which, by themselves, are only effective at levels which are toxic or subtoxic to a
patient. Cisplatin is intravenously administered as a 100 mg/ dose once every four weeks and

adriamycin is intravenously administered as a 60-75 mg/ml dose once every 21 days. Co-
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gl i obl astoma, brain tunors, chronic or acute |eukem as
i ncl udi ng acute | ynphocytic | eukem a (ALL), adult
wazeelé79brukem a (T-ALL), chronic nyel oi d | eukeem/E$2006/061817
acute | ynphobl astic | eukem a, chronic |ynphocytic
| eukem a, |ynphomas (e.g., Hodgkin's and non-Hodgkin's
| ynphoma, | ynphocytic | ynphoma, primary CNS | ynphoma,
T-cell lynmphoma, Burkitt's |ynphoma, anapl astic
| arge-cel |l |ynphomas (ALCL), cutaneous T-cell
| ynphormas, nodul ar smal | cl eaved-cell |ynphonas,
. I+ | .l ] t' .
BB B DU L s ol YIRS fragments thereof,
of the(preRent) dismmlrmwités ¢pdthempeusicyagents proivides fwb ahtiicanded ngents which

e T 0GB ks RS . S
admiri¥atbh chd §8tvelpioBleins! RS @8Rl nbMe3RRAES &) &HePGW change in the

cavity based 1ynphomas), enbryonal carcinonas,

antigegirdiyfof decmon ells whick Wouldrenddr thave unisheibrephislk thexantibody.
' ' l 'S di
E(gl?o g%ﬁ' ¢@%§%§%ﬁuﬁ%ﬁ%ﬁﬁg§e§ygg fhésﬁ%?crios%re <|:a§nebaesues’ed to target
compbitidd€n gy therdpsuieigegtso ibkls@ndaxiandadibiorbinB i@ unosuppressants, etc.)

t0 5ol Be BuCoT RO CBR SUTce FSREIoB) b ERnE BuPeAERISIGs o the
antibdéig? P Eﬂggﬂle,"éﬁlahgntﬂﬁbsﬁﬁlﬂ?ﬁ %Hﬁbodértc% 'l %oﬁ'ﬁtﬂ&t@& to &%rcéf%e toxin

ncer, ncer o e "anal region, stomach-cancer,
compowsisidesdribed Tali8 datentiNes.i ;128 Ic3dcand, 6, H8r 580N USepatdnt phidlication Nos.

200 D LSRR, 2GR B sk s i wo osozasng

whichCeé GERBY BicBpotdi&d Mitefdren&cAineRdir &firdth8. §RALIRNE WSsclosure also provides
cancer of the small intestine, cancer of the endocrine

methagy Serdasalizingarviver ortin@ivotoplopxprepstgFucesyh€BYIl ¢¢.gt, fath a detectable

| | andg cancer of the adrenal gl and
abel, 8RRl Rt f MuGRRSR chush M L4780 o0 i B egfrcton)
Alterrefivelyethp énirsino sl ughtds waB be usdd 16 kill edRGehick ReTucelyIdIA1 cell
bl adder, cancer of the kidney or ureter, carcinoma of

surfacepgeepinnby (egsing cytniopnsardiotaxs te dueosi-GMvous
SHBHRILENR) crrdctifrREL S P RERT 81 1BRER gclplcogagfg(grsgliogm z., human

br al emgliom, p enhonsa,
antibaglgasc mu]tispepiBerandsbisgci ficcimnleenles)af\this disolesielchiy aisb de aeel as

i [ t i nd t , . 0.,
e S S r DO S AUCC O BSRSSLO5, & dmacrotages

neutrdphel9 bEdEbftes! ORECATRRM TR InopisSnAthSE kPRI EAISs and other IgG- or
provi des a nethod of inhibiting gromh of tunor cells

IgA-reqepter bemjneceells.cHidssired, sfectomsalls saebé abfained filom thelspliett to be

i ¢ f i f . .
N L I T A ———

physidlbgiceldf accBtelble salutipn. Thenambértuddylld sdrdintyteF@dican be in the order of 108-
ant i - Fucosyl - GM i body (such as_any of the human

10° buh il veric y'}ldlwn T therasus nyeaRse; Bogbaeenahn ymount will be sufficient
= g .
o oo 3 il S e PR O o e

cell killing by, e.g., phagocytosis. Routes of administration can also vary.

Therapy with target-specific effector cells can be performed in conjunction with other
techniques for removal of targeted cells. For example, anti-tumor therapy using the
compositions (e.g., human antibodies, multispecific and bispecific molecules) of this disclosure
and/or effector cells armed with these compositions can be used in conjunction with

chemotherapy. Additionally, combination immunotherapy may be used to direct two distinct
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I n one enbodi nent, the antibodies (e.g., human

nmonocl onal anti bodies, nmultispecific and bispecific
woriogoendes and conpositions) of this disclosurECDHIRDE061817

used to detect |l evels of Fucosyl- GM or |evels of

cells which contain Fucosyl-GM on their nenbrane

surface, which levels can then be |inked to certain

di sease synptons. Alternatively, the antibodi es can be

used to inhibit or block Fucosyl-GM function which,

in turn, can be linked to the prevention or

oo R BBkl SR ol TG Bsay -

antlbodi'd‘a;I linked o hm-aogmamcmmx a0tHCRT fnah Ge avedEReAJURRHSBWith IsG- or
control sanple with the anti- Fucosyl -
IgA‘re%?qurlﬁB?f)’/P%h'é}éFlg@Sﬁ‘&Ftl ons that allow for the formation

@cli}ﬁcﬁﬁ h%lﬁ%i’e gncggﬁll«?srgf*tﬁﬁ qfi’scﬁ)@?:g E:gﬁ 9&8‘5 M4 to modulate

conpl exes et ween e ant

FcyR oFBe@slehelSivh eﬁﬁeﬁodﬁdﬂemﬁ agbyl cé}ﬁjﬂ@ﬁrﬁﬁelinﬁnmhﬁi of receptors on the cell
experi nment al npl e and the_control. I n another

surfaceg %’d‘&“ﬁ%?ﬁ antlrlffereﬁ‘?ﬁtﬁ’l’é SR é1§° be uged fop thiepITBeRe; bodi es,
C"fg‘xh%g tgfigélg (e%]ﬂ qmﬁ{aﬁ%gl bo: (gsé d@éﬁ%ﬂ&ﬁ% aﬁ‘cﬁ]gm{)emfl? molecules and
immunoesyeghtdspof tisttisobgacd which haessmplatent bindihg sitesy amhlak ipOrtions

fom 0.0, R R e B i R0
complegenf. nﬁxtdﬂecen?o%ﬂﬁﬂéﬁ dé?ch tPQAnER Jf! t&%oﬁiﬂ%ﬂm §Bcdl8 |c8iﬂpn§_3§ target

ant i bodi es &b human anti bodi es, "nul tispecific an
cells wish g hinling @geﬁbb 1l C@s’;lOSlUmmdcﬁpprqpmlg‘@teé&cm dells can be supplemented

Iosure ave
by the §RARRRF <ot of N GGy ABLF Emptpioenf b v of target cll
coated wﬁthl a?ﬁlﬁding ag@A 9€this cﬁ@cﬂoﬁ?ﬁaﬁﬁi 6 intpievddbyElindiBg OF l:&ﬁ?llement
. antibodi es, .the nultlspe0|f|c or_ bi specific nol ecul es

proteing, Ip aneiher einbrdimsn tageat sellsonatedoviglsihg compesitions (eign humag
|
anubodgist, Ih@lllt‘(é e&ﬁc gg@]laﬁgecg@(! ﬁloﬁeg:ufge?)gc\)/\f; tﬁ d?s’Maoﬁgr/eo L9 Qgﬁlb%qgrsed by
complenednt. Bixyet esathergenihodiserdt; tBvcombpositiei oftleis flsalpemytiogios activate
1 or ADCC of a cell expressing Fucosyl- GM in the

complefii@dence of human effector cells; or to bl ock

FeQeposiib MinRihnRetined

parti col ar lclenqo%g’l ment , %lﬁe lé\ﬁﬁ%ﬁ%@&hc% blsb&ﬁﬁc molecules and
immungeqrijegsatise of thmdlsqlwemam ajscelpecadpiinisteeed nogethcn with b@splamstnt

s Al o o s
multispexifieirésspeéifit uadsyles@vll serug] Gt ddehpléri&ns Q‘ﬁeée%hﬂ;@@b‘uons are

anong, ot hers, |ung can (i.ncJuding, small cell
advantaggauoin Adhn GARRIEER ¢ iqqatqdaa gl%@a@érrylty 9 fhe hpmen antibodies,

: {
iR BT MBS, s L RIS g
bispecific spdedul ¢sofithik disulossre and thernompdernait wg adram c)ancbﬁ atimirsistered
dj sclosure in vivo and in vitro are well known in the
separatgfryt and can be sel ected by those of ordinary skill.

PQjcordingly, patients treated with antibody compositions of this disclosure can be

additionally administered (prior to, simultaneously with or following administration of a human
antibody of this disclosure) with another therapeutic agent, such as a cytotoxic or radiotoxic

agent, which enhances or augments the therapeutic effect of the human antibodies.
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exanpl e, the anti body conpositions can be adm ni stered
by injection (e.g., intravenous or subcutaneous).
wEorabioe2 dosages of the nol ecul es used will JdBEELIS20061061817
the age and wei ght of the subject and the
concentration and/or formulation of the antibody
conposition. As previously described, hunman
anti - Fucosyl -GM anti bodies of this disclosure can be
co-adm nistered with one or other nore therapeutic
agents, e.g., a cytotoxic agent, a radiotoxic agent or
B s o5 na SIS i B el P
modulaieire.gi, shbareds eeihibits,ché expredston argetivity dfFdylog Fepiecestors by, for
case (separate admnistration), the antibody can be ]
exampléiating i BibI g6 o cyigins. Ripfeied cutokise Ky amimSiEation during
0 - I n .
treatm @t (R iTpB 6 A InGEE B eithbidollt UBlonf IMlaring factor (G-
CSF), graniilatytemadiopliage keloapatifnutatiag €adisr (GMICSIY, intRfsh-y (IFN-y) and
ot hers, anti-neoplastic agents such as doxorubicin
tumorxee&aqq%\ﬂgﬁ‘r@rﬁ”;NF):i splatin bl eonmycin sulfate, carnustine,

; ; g . ah: .

L L SR

disclostuzxdan atso teuistd10 @rgedcdlspapiessitg FERSG! RicofyliGM1, for example for
intr aveinousl y adm njstered as a 100 EE/ dose once

labeling such cefls Foriichaisa tbe biading agentsan be jinkedsoarmaelseyje that can be

dri.ni r . ry.2 .
s TN S S SRAL B TREIATE B AT P
expresging Fbodtepiors suchdsiFgeR obFoebspgGM a gNisdegedtdtis RBEL catitbe, e.g., a
. .the present disclosure with chenotherapeutic agents
radioisgogg, adfggorf:%nfaqmnoe%@éren@g%P%afv\ﬁnzé’ﬁlezfﬁefﬁ@t?é vi a
: . A ot ;

4 S Rt Bl 0 B ol

compogitiond efitbisdlise] esuraie\gs | hoprerantibddiess bispedfic er maltdpewific nolecules, or

. a change.in,th ntigeni ci f th nor cells which
immune Gt ans I Rase1 The Ritern DRUE FntHioaps mat B

additioRAIEAH AR buch AU IRAGRALHPBLRSvE fea?éﬂt,sa ek RS4peRt G talRtoxic
used to target conmpoundsS (e.g., Therapeutic agents,

agent dr gbe P& mogs/adstitboriah bumarnetitibodies phthis dinelpsise (qg.es Bamas antibody

. et | s..whi ch. e, Fucosyl -GVl ..cel| suyr e .. . .
T TR T
from tHfedirshumigl ntibady @ ﬂﬁ%st?%i@ﬂﬁ}yinpmb addtiel bfglﬁ’dé’éiﬁgl ﬂme_biigtegd¢d use of the

conj_ ugat to apy of the toxin, conmpounds _described in )
contentﬁ@%éﬁglshﬁqm%r.m @?églsm?ls@% 2 g ing4 of tegerded magagiabpypplied on or with

the kit R R Q6 0RO Sc0n 030050331, 20030064984, 20030073852
e it R0 3°cg gpugﬁﬁsﬁgd in WD 03/022806, which

are hereby incorporated by reference in their

tireties. .Thus, | S .di scl osur |.so .provides .,
eistient dicipattafs St DieGteaRe Fforibe Stismpies which shovld not
be con§iiedes Fifteer inGaay.| ThMontdiOof alMiglePardeliBetabices, lpakats and
..such as a radioisotope, a fluorescent conpound, "an
published patent applisatiensjied througheut this) apphicatinnreae pxmesply inberporated herein
byrefeké]qggnoconj ugates can be used to kill cells which have
ucosyl -GV cel
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surface receptors by targeting cytotoxins or
radi otoxins to Fucosyl-GM . Target-specific effector
w@ei7me79e2 9., effector cells linked to conposiPCDNS2006/061817
(e.g., human antibodies, nultispecifc and bispecific
nol ecul es) of this disclosure can al so be used as
therapeutic agents. Effector cells for targeting can
be human | eukocytes such as macrophages, neutrophils
or nonocytes. O her cells include eosinophils, natura
killer cells and other 1gG or |gA-receptor bearing
cells. If desired, effect s can be obtained from
the subject to be treate Eﬁa iegarget-specific
effector cells can be adm ni stered as a suspensi on of
cells in a physiologically acceptable solution. The
er [ e
Examh®! GBorafon sy Relfianl mby okt aMabGaief abalfs Gy R M1
. purpose. In general, the amount will be sufficient to
Am—lg‘(%lbtain | ocalization at the target cell, e.g., a tunor

gIﬁhhurﬁXﬂl'foﬁgﬁbﬁ@golEudﬁzgd as@«‘cigﬁﬂihl?z@nﬁfa‘ Riinesorh hddeibdd fibsyl-GM1
,.€.Q9., phagocytosis. Routes of admnistration can
(Nb“h&%§3§9§FV¥w?ﬂ%¥ ‘wWith target-specific effector cells

can be perforned in,conjunction with other techniques
Trans d ted cells. For exanple, anti-tunor

, . cel xar |
RSk B L SRR & RGN v RBreced g hgpiCo7,

HCo1 2, HGoTHH0d 10stwainsari $hMalef frsgénte sied el the KM steihlof tresynic
conposli f1 ons ca e ed I n conjunctiqon w

transclEREIASERG 1S <280 o bISRAAPIFSS krn FAToRY ermasy o eadrafdyese mouse

strainsTBh¥% eRGo gtk fBush Ka%?ﬁ #%Yriﬁc}:xginlséehg ﬁﬁscﬁ(éeﬁth%ﬁk%?@éed%gpn%%pted as

_popul ations toward rejection.
descrikadtin Ghgnesgl (1I998) EMBMBDIdi2e’] 1H32kand the emdvigendts-myause heavy chain

s B S B B SRS T S wo

01/09187! HasPBEIHesE mbRictaliR Tales b hufad ki ppLELH: Sh&iA Nradlgife F€Co5, as
used to nodul ate chR or FcgR levels on”effector

descriled) ip §'ishavilsher a6 (D990 dfsising PietaehneldgyildR4i5e¥$ lofThedt@qit stragn carries

I ! X1 ur f. i5.FC ceptors £a )

the HQY thlifr iRty 4 Bl A D Lin S PG R C R0 547 545,806

5,625,8267@N0d 8/%465(300] Ghe HOO1RIstpid@africs tROHOI 3 Befikh héavy chain transgene as
ecul es_and j m’runocoégi ugat eslq:?f this disclosure

|
descrilgrgz‘,li in Fxpapls 28y Q AEP1 HFXAGP 8@ 04} éh24h sThsoEpBhdCol2 strain
carries §RMHe G 07 SndPlhe FRCHR HeaM mlil?t}m%'g%sc QR R Rhin c(ef)ﬁ{ﬁins the SC20

al so be used In the presence o ement. I'n on
transclyntnosime as desexibed indPET Bablivation BFO A2438178.aAll@f tleke stedihsare

rising.t et.cells with a binding agent of this
refe“eﬁﬁggFrg%?%{%%%awFOpri ate effector cells can be
HuM uoE! Sgint ed. b%. the addition of conplenent or serum
a = ~ement . Phagocytosis of target cells
CPSb&brak 1 PhRhAfnBHoAGEN ETthr(r)g%eE'té FERGl-e3T 81AAR Rce and KM

. o, mproved by "bi ndi ng of conp
mice ™" were immunized with Fucosyl-GM1 adsorbed by lyophilization onto the surface of acid

treated Salmonella Minnesota (Northwest Biotherapuetics, Inc.). General immunization schemes
for HuMab mice are described in Lonberg, N. er af (1994) Nature 368(6474): 856-859; Fishwild,
D. et al. (1996) Nature Biotechnology 14: 845-851 and PCT Publication WO 98/24884. The

mice were 6-16 weeks of age upon the first infusion of antigen.
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proteins. In another enbodi nent target cells coated

Wi th the conpositions (e.g., human anti bodi es,
woreiovioeperi fi ¢ and bi speci fic nol ecul es) of t hPGT/US2006/061817

di scl osure can al so be |ysed by conplenent. In yet

anot her enbodi nent, the conpositions of this

di scl osure do not activate conplenent. The

conpositions (e.g., human anti bodies, nultispecific

and bi specific nol ecul es and i mmunoconjugates) of this

di scl osure can al so be adm nistered together wth

I . ccordingl vi,. wWithin th cope, of thi .

SORIE Pl 5T TRy oo v
antigeritcolpitteBreuni¥rs tat v e thide, Rlloed BY Q-4 e eltIPSGHh @S 798 (up to a

serum or conpl ement. These conpositions are
total offipamunigations) with theantigenincisegmplatedireuns’s atiuvast The immune

0% ] M ] {] [ . ti speci f.i.

csrnf] SEERRABILIL K10 S PUEILAER BT SRR e
Mice vatht suffdciérs sitersraf antsiroéyfli@Mao hubiag peaivhogolobhlacweeused for fusions.

. this disclosure and.the conple t qQr .serum can bhe
Mice wg ?ﬂS@éP‘é%}’e%‘b%f (o |a§1‘.ﬂg9-*\1:n£ elﬂcgf H@fsab,ef%tswrﬁ@ apd sgmevpl of the
spleenWM th antibody conpositions of this disclosure can be
addi tional Iy adm nistered (prior to, simultaneously

bfufMa %k Q2P0 8h 9By ioald b :)dy
Sliocdeleas HaMa too KiM ingice™ pradudi @aitibodige tHat baddFucos

yl,-GMl, sera

. enhances.or augnents t herapeutic effect of the .
e L T R it e
naturalgﬁc@SJﬂGM]Pﬂﬁfiﬁéd fdift @&Eﬁ%_ 116%555}% ﬁls?éi’%sréttrahgﬁhaﬂpgelﬂll e\@/@grthwest

. .g., enhances or inhibits, e expression or actl
Biothewpewtieg, lne.) B ffomewinedyrginiMatieya, lox)angsl solubilizedtin mepthdnel at 1

subject wth tokine. Preferred.cytokines fo ) )
my/mi 340 biRElvel oo oy Ne o loi e RIAES ey pir crying at
room téfRb&atutefot 1) Mele SHhilay2 PlatRErhied GthGaMrcdltdoftbPAdtid8ns such as GM1
factor (GCSF), granul ocyte- nacr oghage

were PrepRISH s 8 CPYRIPTaICTeRy Torenosy repctie@stipodipn ssdyeplates gyere then blocked
. . s - Ther ..
with 240 ) o0 o MR RERE S 15 Rk TV pilopsof o

from furoslylbi s dminfunizedohiee weesaddetl td teich veblislddseutatedaor &23@urs at
. be used to arpgqet cells ﬁx(gr essi ng chR or
ambient fergperstuigy Lhemlptes W ahprashe b ith KBS anddhen isrubased for 1hepr at room

tempertfdIwih Rithdr Qegog’c-mt)-ggrgﬁﬂ & FE .@P ﬁ“ﬁﬁ glohft:‘zﬁﬁghlg?%rg}gM Fc golyclonal

_ molecule that” can etected osur
antibodiesoazicl eenjngatébtdsharsaradisicpdroxidesy (BRP) Wdteowashing,ithe plates were

cel l essing Fc recepfors, such as Fc r
develofh iy X SRR 45 a5 ER & SrepBitores DS 4500

Mtk @i dbdshedahd h%ﬁé:ﬁ 608 bf HRIRRUGI-GMIN aRABIIIEs Wére @ed for

enzyne co-factor. so within the scope of the present

fusionsytyisions tieee pertormaed gs desepbedbalgw ahd hulpridaserigupernatants were tested for
anti-fucosyl-GM1 activity by ELISA.

Generation of Hybridomas Producing Human Monoclonal Antibodies to Fucosyl-GM1:

Splenocytes were isolated from the HuMab® mice and KM-mice™ and were fused to a
mouse myeloma cell line either using PEG based upon standard protocols or electric field based
electrofusion using a Cyto Pulse large chamber cell fusion electroporator (Cyto Pulse Sciences,
Inc., Glen Burnie, MD). The resulting hybridomas were then screened for the production of

antigen-specific antibodies.
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conpositions of this disclosure (e.g., human
anti bodi es, bispecific or nultispecific nolecules, or

WO pevaiemen) ugat es) and instructions for use. TPET/KE1006/061817
can further contain one nore nore additional reagents,
such as an i nmunosuppressive reagent, a cytotoxic
agent or a radiotoxic agent or one or nore additional
human anti bodi es of this disclosure (e.g., a human
anti body having a conplenentary activity which binds
to an epitope in the Fucosyl -GV antigen di stinct from

16t Ot DR B el G 0 SRt st o one
fourth t}i@exuhi‘tier ofTPEX 62 ARS |6&3) ﬁbn—lsmétﬁ@aﬁo@d&)mwmha odls (QITCC CRL 1580)
recorded materi al plied on or with t kit

or SP2{{3qaHseaetBg Mosee ml@mml@ ATRE, RRL, 15m>3umge§@%tPEG (Sigma).
Cells v\%'ré ﬁpféﬁgﬁ G dkﬁ tfy"iﬁ ﬁ[} Ik {)3@%191’31%’( %Xtt JH 'c?tgs and incubated

construe

approxlmaitetyl Meek'ﬁﬁﬁ seledtive miealivah cohthiniiggl0% &tﬂmﬂ)vﬁ{d serum, 10% P388D1
and published patent,. pl i cati ons

(ATCC Ty T Lotoneh me S-S arisn D) SUER] (Mediatech, CRL
10013 'vﬁ@tpﬁlgﬁfgﬂicgge Reg1BathilYad éfﬁf u‘%‘{ﬂﬁgm'éétgf‘@w nﬁ%{%—ﬂ@#@g Y.055 mM 2-

Generation of h man non I es agal ns
mercapftogtivangll,-S@vhg/fu tgengemdmand] ilx HAD(Bigmet CRDI B-7 ms 5)l Afierl1-@sweeks,

ot B RS P R 2 RS S P wets were

then scddfled %’ FLESA {(@schibdd dbobéb%f‘ hiRAY Qﬁtpﬂﬁbsﬁmm ngeaidtIQM

Fucos GM were prepared using the
antibodigp7+HCol 2 strai ns of HuMab transgenl c m ce and the KM

h
SHET S TSR ARESUE IAINL 4 e B e e
tested IpHAESqHesetibed bdlbw) ﬁmdp@ﬁﬂ@blﬁldmglié fudoayli@M 1i R6rbedl & Mammalian
has be zygaqusly disrupted as_described in
cells. de.-,lg(gng?mgq ex %{rh r%ﬁ t speeifig pindinpby BRISA ard FACS were sub-
cloned &f! %&W%yqﬁﬂﬁﬁg AR e[*h% &uﬁﬁ{égst%]ﬁé s&t_égnes werg then cultured in

honmozygousl'y di sfFupte escr
vitro tcPEheftbsmalhamommntet mmﬁ@ﬂdI&T antﬂmclbx intissub eahuxﬁmmhum The ELISA

o R e SR e kD AP e
act1v1t}Bln0th€ CINOA QekYe Me@ﬁ t8 Prdducd BErrkleay’ co?fd{tﬂin@% ﬁ%rdidﬁﬁ Etygﬁglly 1L) for

human heavy chai n transgene as descr
punﬁcumrwﬁmmlonal antirfucogyd§yM4 forfaribeaschamea?iza8at; and
a
A HROR ClonE SRR fn 902784 TR, ESBdd iR TG TRt for
further@bAYSiE87 or exarrpl e 2 WD 01/ 14424. The HCo7+HCol 2
strain

Example 2: Structural characterization of human monoclonal antibodies 5B1, 5B1a, 7D4,
7E4, 13B8 and 18D5

The cDNA sequences encoding the heavy and light chain variable regions of the 5B1,
5Bla, 7D4, 7E4, 13B8 and 18D5 monoclonal antibodies were obtained from the 5B1, 5Bla,
7D4, 7TE4, 13B8 and 18D5 hybridomas, respectively, using standard PCR techniques and were
sequenced using standard DNA sequencing techniques.

The nucleotide and amino acid sequences of the heavy chain variable region of 5B1 are
shown in Figure 1A and in SEQ ID NO:49 and 1, respectively.
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carries both the HCo7 and the HCo 12 heavy chain
transgenes. The KM strain contains the SC20

W e@nsetwonosone as descri bed in PCT PublicatipCI/v€2006/061817
02/ 43478. Al of these strains are referred to herein
as HuMAb m ce. HuMab and KM I nmuni zations : To
generate fully human nonocl onal antibodies to
Fucosyl-GM, HuMab mce and KM m ce(tn) were inmunized
wi th Fucosyl -GM adsorbed by |yophilization onto the
surface of acid treated Sal nonella M nnesot a

| . | . .
| mTunl za %l%%{ SZLJfgerr%Fs:}ld i ﬁ%(g%h% g%hqed;?ngnﬁlggel?lp pegion ff SB1 are
shown oRigergl B bhd it SBQ IDI@%S b7 FeBpctBi§Ig4 74) - 856- 859;
Fishwild, D. et al. (1996) Nature Biotechnol ogy 14:
§.omnppsison AfthoSB 1MeaYY ehain srmwrgehulingraquernth o thi kaowe homan

germhr?e %Saeneé'l('éba fn Qxey &Blﬂpsetﬁngnceé ﬁg’mo%srtllf I 'tﬁaﬁ tfa)e 5B1 heavy chain utilizes

nsgeni'c mce ‘were I nmu

aVH segrhérarfﬁfm hmmeagym(lhﬁ)vws -48) b Qusepneny b tﬁ&ﬁﬁmﬂm frmlxng 1-1,and a
W ce owe

TH seefignin ugled SEpn hdihPoa 6 FligURoH o1 iha PB LN Hofeagence 10 the
gennhl'léW'B -Zf@EécﬁijEﬁée WishBwh REFiBe! 98 Trurfhel AR (gttgeyf%ﬁ W%gse%uence

j uvant he | mmune response was noni t"or
using tbejKab&’tlsugdlnbﬁI@B. regiorstandeaﬂ tdf the deliretation of thie hakvy chain

w th s [ rs.qf .
cor1,38R9 Big Sa8 T relion a shawvn i enotol S5 i SEQRNGSi13, 19 and
25, respettivelys. M ce were boosted i ntravenousl y with antigen
and 2 da¥s before sacrifice and renoval of the

Sprnepatisoset thetSBdright chaimihmynogdnbwincesquence By the kapwyg human
. i - - i Les: | ect . e e
s AR b b B LR 8 B R s
VL se@mna filoroharmangerintiad VK L5 wid # JK e8graent fionthindén ?érmhne JK 4. The
bgg %SFI shwild, D. et al. (1996). Brief
ahgmnFﬂ%{t‘Ifrrdaq L ¥ ssrauenge o theigermaling VEnh LY teqtpnce as:iiwm in Figure 8.
Furthet z{rﬁpﬁﬁse(;ﬁﬁ@ 5Bi W% ﬁﬁél?@tusﬁl ltllle k ?I]gt&lgr al@ﬁf{\?&{on determmatlon

Bi ot’her apeufics rom OVI
led to thedglineations of thilightaelin GDRéE{ EBRA andtCD3 rapiorls agskbwn in Flgures 1B

and 8, GED AR R NRAL 33 e5eatyiy ot r oom enper ature
e nicRoblds ancﬁhtfﬁnb%&id)&eq\mrﬁéseéf tRORERY cHhinfVafighi@r&Hon of 5B1a are

control antigens such GM were prépared as a
shown épbigues é@n@’e@hSE@rID&J@sﬁﬁ and de raspectiamlyi bodi es. Assay

pllh%t foolefRAE aﬁ(ﬂ%@m?lag(f%%ﬁue\% 5hot2[ﬁ9 htglét/r?\ge a‘{aﬁl‘;ﬂ%l%or/eglon of 5Bla are

ovaI um n room

shownlﬁhFigﬁJreOIlB aﬁcﬂnpSEQlTB NOStaht 8pfeshectiVelyl mmuni zed ni ce
e added tosgtach wel |, and i ncubated for 1-2 hours at
I?-mtSO{l sfferoitiahsavyishepimmurogleiudinsgayrage (o the kpmsn human

gemhﬁéﬁ&#&?ﬁ%@%ﬁ?ﬁ%&ﬁ?clﬁ% seﬁﬁ&w(%s '@Emﬁm&he[ﬂa%éagﬁiaehé%v& Rhain
utilizesgyo MH segmienthifromrhuimgiv geom i \]H] DbA8la D segment from the human germline 1-
1, and a JH segment from human germline JH 6b. The alignment of the 5B1a VH sequence to
the germline VH 3-48 sequence is shown in Figure 7.  Further analysis of the 5Bla VH
sequence using the Kabat system of CDR region determination led to the delineation of the
heavy chain CDR1, CDR2 and CD3 regions as shown in Figures 2A and 7, and in SEQ ID
NOs:14, 20 and 26, respectively.

Comparison of the 5B1a light chain immunoglobulin sequence to the known human

germline immunoglobulin light chain sequences demonstrated that the 5B1a light chain utilizes a
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anti bodi es each conjugated to horseradi sh peroxi dase

(HRP). After washing, the plates were devel oped with
wak®7mest r at e and anal yzed by spect r ophot onret BCT/H8200%061817

450nm M ce that devel oped the highest titers of

anti-fucosyl-GM antibodi es were used for fusions.

Fusi ons were perfornmed as descri bed bel ow and

hybri doma supernatants were tested for

anti-fucosyl-GM activity by ELISA. Generation of

Hybri domas Produci ng Human Monocl onal Anti bodies to

VL s e SRR 28 ] B o0h St O Mo 34, 7o

alignmBMUFehIB1 OVR se@lidnce ke SbdnklRle \V‘ﬁ'L"lg s@ n@@%eﬁno%% Figure 8.
standard protocols or electric field

Furthergnadysisgitithe oA 1a¥ilsgquency tlﬁanesI@baasgeam: hﬁﬁﬁ& regmlnldetermmatlon
led to tEéJ aélﬁ{éaﬁk}g}f ﬂj%@ght?éeh%u é)@% ﬁBgz ﬁg[éf T Staﬁ 8lﬁown in Peigures 2B

and 8, &ﬂm@ﬁ@llmdﬁOs 1Y mrmduatnemcﬁf:elynt i gen-specific
tlbo@96§ gle cell suspensjons of splenic
a‘i}ﬁﬁw& Hideand Inine Asidequsaces idhqbeayyichaiagariable region of 7D4 are

£ of non-secretin
shown ?r’poﬁlsggwnjylg phdlth SEOIEY R ‘?&Sﬁ%&i%%?gﬁ or SP2/0 )
ridw rmek;pbdecpugl arine eacml;seqlm;m?esonﬁ] ths hglﬁmﬁg vahikbld gBQibn of 7D4 are
USLN % ' were plated at a densit
shown i3 Fig g %ﬁgﬁ%%? g? ‘i?é??%‘ﬁ?lﬁh crotiter plat e)s(
TiinpaeoR of @R TRRIKAYY BRI infmandREKAid & élc@ 8(% {hég%xgg? human

medi um cont ai ni ng 10% fetal bovine ser
germligenomunaginbulinbeayy) cmsﬁquemedemmmatwd tBatS% BD# heavy chain utilizes

o VHL e TRl ™, R PL b e gerpine 1-1, and o

TH segiﬂaﬁﬁﬁ)m%uﬁﬁﬁ getrMize JHGb C Ak @ﬁgﬁkﬁ&ﬁ' of tRD7DUNH sequence to the
Q&@m cin and | x HAT_ (Sig CRL P-7185). After 1-2
germling VG -48 81quencss shes trlﬁlgwreﬂ’n frsgthenanalysistiiche TBé VIlARquence

using (HERBARREAGAOD cdflon dRAAR 1ed 3 8 MELEUMSF e heavy chain
CDR1 eﬁ‘ﬁ)RQfaud:GQBI regiohs agshoa\ndnll?@drasrﬁA bod 7 cnd RIBEQ ID NOs:15, 21 and
27, %g ridomas with specific binding activity in the ELI SA
TespREUSS Y screen were further tested by FACS (descri bed
l@inﬂﬂhsfn@bfﬁm@@@ﬁl}ﬁ_@ﬁ Bhafli hrﬂ&uﬁ 1614 8s S &gle t«ﬁﬁé%t%% Hufhan
manmal i an cel domas ex |b|t|n I ghest
germliggymunynaglabiutioilisht d;mrE&elquan derBaiGBatedrtbatdbibzDé mgut chiain utilizes a
VL segg%%‘?hp&%tﬁl?an erl'n:llﬁ%e g ? ab.lllgﬁegﬂn? reSHI Y g %2'.1&4 The

ones

ahgnmsrrtaiflthearm M[Sseqﬁeﬂmm@ﬂiecgreﬁhh@dTVKk!DPB/sdqﬁeﬂdeS§%“ﬁHthlﬁe 8.
screen was repeated to confirmthe

The_E
F urthera%]@ Xﬂst%f thg 7 P# éfi%?su@ws Neigg thmléalgay 5y%er8 9 €K ragion determination
led to thé gélﬁfeﬁtl@d%f b 18! dhald €DRYE! SO % ?song Rs Fl?(g/wq JIP)F igures 3B

produce suffici ent condltlone pl ca
and 8, frgrin SEQ ID NOs:33, 39 and 45, respecuvely

The nucleotide and amino acid sequences of the heavy chain variable region of 7E4 are
shown in Figure 4A and in SEQ ID NO:52 and 4, respectively.

The nucleotide and amino acid sequences of the light chain variable region of 7E4 are

shown in Figure 4B and in SEQ ID NO:58 and 10, respectively.

Comparison of the 7E4 heavy chain immunoglobulin sequence to the known human
germline immunoglobulin heavy chain sequences demonstrated that the 7E4 heavy chain utilizes

a VH segment from human germline VH 3-48, a D segment from the human germline 1-1, and a
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purification of nonoclonal anti-fucosyl-GJM for

further characterization. Hybridoma clones 5B1, 5B 1a,
wOoD7/ogRg, 13B8, 13B8a and 18D5 were sel ect ed POT/US2006/061817

further analysis. Exanple 2: Structural

characterizati on of human nonocl onal anti bodi es 5B,

5Bla, 7D4, 7E4, 13B8 and 18D5 The cDNA sequences

encodi ng the heavy and |ight chain variable regions of

the 5Bl, 5Bla, 7D4, 7E4, 13B8 and 18D5 nonocl onal

anti bodi es were obtained fromthe 5Bl, 5Bla, 7D4, 7E4,

b R I TP SO M

germline YL BAB sequeacdiistiows in Fiprd U ch@ter gealpdisl oﬂﬁlﬁb W‘E43\¢H dequence
'3 ggﬂgnces of the heavy chain variabl e regi on of
using the Kabptsystempfi QR regipind @tﬁ@nlnw@é@i tthridelgeasion Oithe heavy chain

CORIfEoRRSH by B0 E ATHED. 35 SIOHORASP 22

28, resﬁecgweky IB and in SEQ ID NO 55 and 7, respectively.
arison heavy ch lnnuno | obul in
G OTRBs0R B her A e Ao ARG s APYLIRSeHSFA o Mhstidorm human
germhh@ AHMUREAG BB APHE BRAS s %H@ﬁ%ﬁﬂra&éﬁﬁaa{ A€ 7§§|llg@ﬁﬁ1\é¥n utilizes a

hain utilizes a VH seg from
VL segnem from imaygentling Niﬁhlﬁenclhadﬁrsegacmﬂﬁ'm hitmin gamdire JK 4. The

rom hu er The al i.gnment_, of
alignnitt SARETER Vi SRS etoipliRe vk L isadie Y T aripure 8.
Furthes Bioalkid of the 9B4 & I7squ defRIngaRaK 54t Systém P € BkegWh determination
ence using the Kabat system of CDR region

Led to he dehingatian phHS/light ehin RO Ree CDRIGED D Fegions Atshon in Figures 4B

nd s ESEDNGESS R Gl 25 v, Fov s

r”ﬂ&mm:lelomgé iynd ﬁﬂmoafcidS@Quﬁfcteih blEtlk15 Bbaviylhcglhin \fdﬁﬁblréﬂ region of 13B8 are
no ul. i, n e to the known human gerniine
shown 1%’6%#&5‘811 ﬂ‘hséﬁgh {}éﬁ #de FrrRPRVEYdenonst r at ed t hat

te mBleotitid Qﬁd &Hﬁiorhcﬂi éeﬁh@:ﬁés 8f tHb 11 RATRM vl 810 @%‘gﬁﬁg 13B8 are

germine VK L K segnent rom uman ger
shown ) Figurerfid and IrgﬁEQdD NO:5%rndIB| revpectiveyence to the

V| ho Fi
o ¢E e SRS F B b GOkl S50 HCR 4 fgdnown human
germlik@ Bahufy@siRMnteaPbhdi€ SdRBndts U@ﬁlﬂhﬁﬁﬁé&ﬂaﬂ tﬁg 1@98 B@ﬁ/y chain
del i neation_of the light chain CDR,

utilizeg @éffbmrr@gt Somvnian gergline YH 848D 8egramt frmn SEQurr[an germline 1-
1, and QI%I s%éme (ﬁﬂ‘ﬂuﬂ‘lﬁn Sﬁl@?&f glﬁ.e)f‘he-:la-ﬁ glﬁlo%?l% ! lgﬁiﬁﬁ sequence to

m no aC| sequenc avy c
the gemdgleth Gt4&Bhaermeds shown in Figure 7. Further analysis of the 13B8 VH sequence

using the Kabat system of CDR region determination led to the delineation of the heavy chain
CDRI1, CDR2 and CD?3 regions as shown in Figures 5A and 7, and in SEQ ID NOs:11, 17 and
23, respectively.

Comparison of the 13B8 light chain immunoglobulin sequence to the known human
germline immunoglobulin light chain sequences demonstrated that the 13B8 light chain utilizes a
VL segment from human germline VK L15 and a JK segment from human germline JK 4. The
alignment of the 13B8 VL sequence to the germline VK L 15 sequence is shown in Figure 8.
Further analysis of the 13B8 VL sequence using the Kabat system of CDR region determination
led to the delineation of the light chain CDR1, CDR2 and CD3 regions as shown in Figures 5B
and 8, and in SEQ ID NOs:35, 41 and 47, respectively.
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shown in Figure 2A and in SEQ ID NGO 50 and 2,

respectively. The nucl eotide and am no aci d sequences
w@boorker9bi ght chai n variabl e regi on of 5Bl a arBCHISMN6/061817

in Figure 2B and in SEQ ID NO 56 and 8, respectively.

Conpari son of the 5Bla heavy chain i munogl obul i n

sequence to the known human germnline i nmunogl obulin

heavy chai n sequences denonstrated that the 5Bla heavy

chain utilizes a VH segnent from human gerniine VH

3-48, a D segnent fromthe human germine 1- 1, and a

PSSR o AR TR UL 0 P BRSBTS 1605 e

shownlnsFﬁghmlaﬁdﬁim@eDNolSurahh%r re@ﬁéﬂtﬁ%lg; of the 5Bla VH
sequence us t he Kabat system of region
areigo eeidispeuences ofdbe light chaintvariableaegion of 18D5 are

s 0 Py PR B G "

r@anetison of the 18DERREVSEhiDimmbRo e Ainl se@litinee taihs known human
ulin sequyence to the known human gernmiin
geﬂnh??mﬁwgqgg@m lpﬁewygﬁ\aub#am% a%%%reteééh%ﬁ%q }%P%heqvmham
iz 9FB e 80 558 Rl VA, B SRR S PR B 11
anda JHGegmeTfhﬁolallmgmmtmhxﬁe .IH]éb 5 Blha alipnaefwditteel 8105 ViskEsequence to the

. ' VK LI . F
A AT R T N TN M—
using th@Rabatsystbasr oD 16&&t%1ﬂ£fo%g%&%%%%%r{e§ﬁoﬁ 8f {8 %eavy chain

delineation of the light chain
CDR1,GgR3msd £D3vkgians anshomguindigues ehdnd 7 zand in SESEID NDs:18, 24 and
30 res¥<§1v , 38 and 44, respectively. The nucl eoti de and
’ m no-aci d sequences of the heavy chain variable
r@ghpatisof 017 ¢ 18D6 lihovimin Inhugsglebudit sRGebnce toSmRKhBwn human

NQ 51 an e ctively. The nucl eotide and am no
germlingingpn B EB] St:saapiiqes Bavaphoes thaitee 195 Bhiohain uilizes o

VL se t floh ﬁiﬁ?éﬁf‘génﬁhﬁé Lid Elég(%cf‘é‘ﬂl( g%ig}? ot MQHEIIZ ﬁ&"ﬂmqm% JK 4. The

espectivel y.” Conpari son eavy cha
alignmemmfilog1 ﬁbijNiLrBeqmme tcthetgormiivee KKAWS daqusiice geshiohinria Figure 8.

et S RN ot T A S G Wmton
led to t8€ HBl‘lﬁdagoﬁ/bf Be fight chald @BR@GDM?&@GMI@%M%S QEJV% Hlnﬁgures 6B

JH ségnent from human gernmine JH 6
and 8, md@rﬁ%wé‘foﬁiﬁa@@mv&@e@ﬂgam@e to the germine VH
3-48 sequence is shown in Figure 7. Further analysis
of the 7D4 VH sequence using the Kabat system of CDR

region determnation led to the delineation of the
___m[gngxam y Ruepnrptioprf celbplopeswiticBacosdiGid as shown in
Fi ?ures 3A and 7, and in SEQ ID NGs: 15, 21 and
Cells were prepared that contained fucosyl-GM1 embedded in the plasma membrane for

use in binding assays. Purified fucosyl-GM1 was solubilized in a 1:1 mixture of
chloroform:methanol in a glass tube and evaporated to dryness under nitrogen. PBS without Ca
or Mg was added to the dry fucosyl-GM1 such that the concentration of antigen was 200 pg/ml;
an emulsion was created by vortexing for 5 minutes followed by sonication for 5 minutes. A
suspension of target cells, typically HEK 293 (human kidney, ATCC #CRL-1573) or Daudi
(human Burkitt’s lymphoma, ATCC # CCL-213) was prepared in PBS at 2 x 10° cells/ml. Equal
volumes of fucosyl-GM1 emulsion and cell suspension were mixed to a final concentration of

100 pg antigen/10° cells/ml. Cells plus antigen were incubated to allow fucosyl-GM1

74



10

15

20

25

27, respectively. Conparison of the 7D4 |ight chain
i mmunogl obul i n sequence to the known human germ i ne

w0 pavanerybDbul i n | i ght chai n sequences denonst reCEUS100&061817
the 7D4 light chain utilizes a VL segnment from human
germine VK LI 5 and a JK segnent from human germ i ne
JK 4. The alignnment of the 7D4 VL sequence to the
germine VK LI 5 sequence is shown in Figure 8.
Further analysis of the 7D4 VL sequence using the
Kabat system of CDR region determnation led to the

. ' ' [ | nd.

sl D8R O 5080623 B 0B B AR oo
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6 ) . d .
10° cellfnEi® JA0CS St BRSNS Ca of Ve P10 ARMALRINT KBS 2mi
EDTAY Binslaey s¢vmivol callsFvayeiprepdid &dopddi wihQ teliddinftiger Bebhld, GM] or
. respectively. Conparison of the 7E4 heavy chain
with nq ?‘Hi{)gﬁﬁgl obuiin sequence to the known human germine
i mmunogl obul i n heavy chai n sequences denonstrated that
the 7E4 heavy chain utilizes a VH segnent from human

ermine VH 3-48, a_D segnent, from the human gernline
Examled Rprasiargatin Af DGt WHEIoY SpdmGng asdies The
al i gnnRf-Feéosy PEMFuMEn SRS ‘élﬂti'@gkﬁe ermine VH

3-48 sequence’ is shown in Figure 7. Further analysis
Bindinggpégmci%%zm@equence usi ng the Kabat system of CDR
region determnation led to the delineation of the
Feaiyd chanorl @R hunGhRRt Fudo D&M & ghiieligsyab m&rda:difar specific
. .. Flgurg an and in SEQ I D NGs;, 16, 22 and 28,
binding @%}é@f@ﬂéﬁwyﬂﬁ@ﬂp@f E%%ﬁﬁaify%q%membmagmm@mm doped cells. All
di QRiteR oRGaL i e B
proce hﬁm%]g# oEﬁHen oR G ArRitl el R WS eﬂ%&%&?gﬁﬁl{g‘i?ma

I muno i ght chal n sequences
cultures wereBkedivgikht argigan or cdlislin 7¥3 battvi pleegnamdtwére aroubate@n hour. Cells

were v g B AT SO TS S

Fc secdRaf dri®od)k AlftePwadihie El'fe?nlét% VRRMEVERpED G4th S Blorimetri
Fu?{vher a}rﬁgl ysi s of ﬂﬁe E4 §/L squenge usi ng toﬁlénetrlc substrate,

pelletekhy sentgfugation and gpRmateghasiransfesiedito aflathotkaul nticrotitee assay plate

ihpeat. [ al n.CDRI. 3CDR2 d.
for anafi Bl BL QbR 18 St i Tz piys ) and 10
(wholeNeR E34S A30Tha antitfucosyd <Pt tantibddies Wére showh e0bihd 8padifically to
anl no aci d sequences of the heavy chain variable
fucosyl-G)flon of 13B8 are shown in Figure 5A and in SEQ ID

. .. NO53 and 5, respectively.
Binding specificity by flow cytometry

Naturally expressing fucosy-GM1 positive cells lines such as H-4-II-E (Rat hepatoma
ATCC# CRL-1548) or DMS-79 (Human SCLC ATCC # CRL-2049) were used to determine the
specificity of Fucosyl-GM1 human monoclonal antibodies by flow cytometry. All staining
procedures were performed on ice. Binding of an anti-Fucosyl-GM1 human monoclonal
antibody was assessed by incubating the transfected cells with the anti-Fucosyl-GM1 human
monoclonal antibody at a concentration of 10 ug/ml. The cells were washed and binding was
detected with a FITC-labeled anti-human IgG Ab. Flow cytometric analyses were performed
using a FACScan flow cytometry (Becton Dickinson, San Jose, CA). The results are depicted in
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The nucl eotide and am no aci d sequences of the |ight
chain variable region of 13B8 are shown in Figure 5B
w@ea7i06798EQ | D NO 59 and 11, respectively. ConPer/USmN6/061817

of the 13B8 heavy chain i nmunogl obulin sequence to the
known human germ i ne i munogl obul i n heavy chain

sequences denonstrated that the 13B8 heavy chain

utilizes a VH segnment from hunman germine VH 3-48, a D
segnent fromthe human germine 1- 1, and a JH segnent
from human germine JH 6b. The alignment of the 13B8

: | S e is
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79 celllivies. gThiseiat@dmtorsysﬁe@me@faedﬁﬁzﬂtyrcﬁwnﬁrF ngllr@m Mﬁ rﬁ&ﬁl)clonal
é}%% Z:del |on of the heavy chain
antibo G Q‘F?fﬁ'é shovvn in Figures 5A and 7, and in SEQ
ID NCs: 11, 17 and 23, respectively. Conparison of the
13B8 Iight chain i mmunogl obulin sequence to the known

Examglé@n Eﬁéﬂﬁahﬂﬁ’tlémﬁﬂf‘ﬁ@dé&l-m\}ﬂ Minoclddiala ﬂf‘l?lg&e@nces

nstrated that the 13B8"1ight chain utl a VL
segnent from human germ ine VK LI 5 and a JK segnent

f/r‘m@thnmﬁa(hGé\él ilﬂqué Ywes tes'tqdefoatheg:bmto m*temaiezemaa?u\fbsyl -GM1-

5 se i S shown i
cxpre SFQUBTRed QLB 0Flighd ASRUSEECHLS AA0HDY s o
1ntemallﬁaﬂitg1 ¢ﬁwprﬁﬁb@thmt&ﬁbéﬁy 1GERgh SRy 664 ﬁ!’cfﬁl%ﬁﬁbdd? Qvith
| ineation _of the Ilght chain

afﬁmt}cg%ﬁ’n“ j&@' cRuIugAtshiP the teXig§#RosinER and 8, and in SEQ

I Ve I i and

1 T LS AT 1A
medlum@gpddmp@ﬁseﬂsw raxcs)tsdmnh culhurElpga.ﬂdsSEat ga0a ﬁdlstﬂelBES@riaDdilutions of
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excessd @@o@fn&oﬁﬁ%‘ﬁféd's@coﬁdﬂ@rﬁu@&i% A athGﬁarg@tHlﬁ Systems,

: ectivel Conpari sor of the D5 heavy c
San Dﬁeﬁ?ﬂ%gﬁo%lzﬁ hfos & deunerice o Antibodnplus Sammamogmgmb inmiEtures were

then i {EMRORLAR B QU of T4 B 2O BT T SARED B with the
addltm@eifﬂdi’l‘ﬁ €Pdnhe3a Y0 .D. as Rad ageﬁrmrﬁhepmhbwménb&ﬁbgip wifteabkodbance

JH segnent from human gernmine JH 6b
mvefsejy PEIPREH HET% inteEnaligpiaony | heagiidls @ee shownHa Figures lih eThpidata

[ R
o 8 SN S O BIE I e
expressingifunosydeGMilni nation | ed to the delineation of t he
heavy chain CDRI, CDR2 and CD3 regions as shown in
Fi gures 6A and 7, and in SEQ ID NGs: 18, 24 and 30,

s6pect ively.
Example 6 le Complement dependent cytotoxicity effect of anti-Fucosyl GM1 antibodies

Target cells, either “doped” or naturally expressing cell lines were suspended to 10%/mL
in CDC buffer (RPMI1640). Human complement (HC) was diluted 1:3 in cell line growth
medium. Serial dilutions of test antibodies and isotype controls were prepared. Cells,
complement and antibodies were mixed in equal volumes in a microtiter assay plate and
incubated at 37°C for 2 hours. Alamar blue was added to each well and the plates were
incubated for an additional 21 hrs at 37°C. The plates were read on a fluorescent plate reader
using a 530 nm absorption/590 nm emission profile, with cell viability being proportional to

fluorescence units. The results are shown in Figure 13. Human and mouse control antibodies
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Conpari son of the 18D5 |ight chain imunogl obulin
sequence to the known human germnline i nmunogl obulin

wo p@hoembai N sequences denonstrated that the 1B80OBUB10961061817
chain utilizes a VL segnent from human germine VK L15
and a JK segnment from human germine JK 4. The
al i gnnment of the 18D5 VL sequence to the germine VK
LI 5 sequence is shown in Figure 8. Further analysis
of the 18D5 VL sequence using the Kabat system of CDR
region determnation led to the delineation of the
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Example 8. Immunohistochemistry of lung carcinoma

The ability of the anti-fucosyl-GM1 HuMAb 7E4 to recognize fucosyl-GM1 by IHC was
examined using clinical biopsies of small cell lung carcinoma (SCLC) and non-small cell lung
carcinoma (NSCLC).

For immunohistochemistry, Smm frozen sections (Ardais Inc, USA) prepared from
clinical biopsies of small cell lung carcinoma (SCLC) and non-small cell lung carcinoma

(NSCLC). After drying for 30 minutes, sections were fixed with methanol (at room temperature
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cultures were m xed with antigen or cells in "V
bott om pl ates and were incubated 1 hour. Cells were
woer@headdand bound anti body was detected wi th anCHBRR2006/061817

conj ugat ed nouse anti-human 1gG Fc secondary anti body.
After washing, the plates were devel oped with a
colorimetric substrate, pelleted by centrifugation and
supernate was transferred to a flat-bottommcrotiter
assay plate for analysis by spectrophotoneter. The
results are shown in Figures 9 (anti gen ELI SA) and 10

for 10 (ﬂ“l‘ﬂ\%ﬁ? ahf Iair—cﬂeg mififie gilh?s{ \H&?% 2 o E?glaﬂb &gn pre-incubated

hown to s ecl | ca
with 1@orobrmal g}ae'mrﬁman PBSUSM 20 anin atyd méanﬂ}iﬂim&Bdtbd/ with 10 mg/ml

blotmﬁgtgé ?ﬁj %@ét\m %)JEM pq%\?glggp\égm& e(%glé,%i)glynln?ﬂ? ?‘cg;;ggehmperature Slides
were &ﬂé@ﬂre@@rﬁésﬂ @pP S%ﬂ?eg‘}gé ?muf(?ﬁim{ Qfltﬂ %Irgétmnﬁm-FITC (

he specificit Fucosy una nonoc
DAKQ)rat rdeoal teaa)etgturfel rSWdeyWenase?tlashed dgdid withiPB$ gnddaatbatedswvith Goat anti-

FITC YR B aRir PR ton o mudeiedous duamation Slides biervaghed again 3x
with PBRe Dikitvbetdide (Siéllnﬁ) Whi tseliR8 2AMRP fdlﬁ§t9§t¥| rgﬁﬂlx}%ﬁrﬁﬂwn staining

nonocl onal antibody at a concentration of
of tissugsogidive &r@ﬁélm@gmeaﬁamammmwng digtifled| wtmtsdademﬂe caunter-

stamed: &Eﬁhé@gt% \Agl?inqglt ¥ ILI' gqgsgqovgﬁ%,?ﬁg gltr@"&%\évc gﬁéqggﬁ%gt@y f]g};étv‘{zg;e washed

for 10 é@@nﬂm otk ﬁf‘sﬁﬂed Fater 488 Moufddy in gl beerg%%fﬂ/ﬁtléoyr €linical biopsy
depicted inFigure 11. The anti - Fuco

imm hemigal stainingslisplawdmgsitive siaining mhom thef(ILOnsi NRGLC
T
s ST R S ARPSURLER AR G Yol v o

stained=uQuargll p@hlen@aadmhgcﬁcmbma evan 8 13zsatipbes tested (2/6 SCLC and 3/7
t ucosyl - nal antibody Anti-Fucosyl-GM
NSCLQE I\/m)é: égaglgg tf‘érrgﬁhol?m 178 t%\B?rIn?E{f &rédlquﬁ. ernalize into

Fucosyl - - expressing cell lines using a Hum Zap
i nternali zatl on assay. The Hum Zap assay tests for

t | f [ ti body th h
v B e . 72
hTe 4G fomiugates Lo e ton saonip ol Lies
the AISCC BBHELEF the aftithdd Hr &n Efﬁéjé)fbﬁﬂ;gg %g%hﬁgﬁlg&gﬁg HI\H; ?{ull\fIAb is produced

mcrotiter cell Iture plat
tha’tISB@kmglln@nqosyllrwéuagf test antibodi es and isotype

<P GG R MERB vty B8 A pu R SaeHa T 8 Biowe,
Inc., PAfitetEQNT) (sk&lgrau%gsfatda)mﬂi\dweagmm&wﬁﬂeséw theltieh ¢ lﬁ%ﬁchams of

Di ego,, CA, for 1 hour on ice. Antibo
an antlslafy@pyll{}l\éé ﬁq}ééb@m&qegqs‘@gt ¢lenas are selected by growth in Ex-Cell 325-PF

CHO media (JRH Biosciences, Lenexa, KS) with 6 mM L-glutamine and 500 pg/ml G418
(Invitrogen, Carlsbad, CA). Clones are screened for IgG expression by standard ELISA assay.

Example 10. In vivo Efficacy of anti-Fucosyl-GM1 human monoclonal antibodies

DMS79 small cell lung cancer cells (Fucosyl-GM1™) were subcutaneously implanted in
in male SCID mice (5 x 10° cells/mouse) for a time sufficient (about 8 days) to permit the

formation of tumors. On day 8 post-implantation, tumor measurements were taken and mice
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then m xed with cells and incubated at 370C, 48-72

hours. Cell viability was neasured with the addition
wW@RooM&99Pr onega) O D. is read after a furtherPdr/isan6/061817

i ncubation, with absorbance inversely proportional to

internalization. The results are shown in Figures 12.

This data denonstrates that the human anti-fucosyl GM

anti bodies can internalize into cell lines expressing

fucosyl-GM . Exanple 6. Conpl enent dependent

cytotoxicity effect of anti-Fucosyl GM anti bodi es

were el 1ed S5 on B Bfnor I8R5 o862 D e SOR PR Hit mic
each fot Bﬁ’rbdehuéiﬂ@.hubddym ;g»orcph aawe 11, H@) 18vasd 92 bb;&tqﬁlplaxfeaﬁdh mice

cell line grow um Serial dilutions of test

were Hﬁ?ﬁti?do@@l”laﬁ%‘”ﬂaw“b’ém ypethe follavaing gvape: (B0 B (wehicieaiontol); (B)

s O TG A 3 R s
antibod¥ 3®LIasL0 AkAgper oue:; (B)Sarﬁdﬂﬁd)syIOGEﬂCthoﬂwldnaamlﬁdw 5B1 at

30 meRp e one, Tinbubiibed S i ek 254 2] Gangke per mouse
or (F) Jlﬁalﬂ&rosﬂsd}ﬂﬂ ﬂoﬁ%ﬂﬁp&rﬁﬁ%ﬁg Pkl %Pé@ﬂ%ﬂ%gﬁe‘? Horse. O’@he monoclonal

rofil €, with cel vi abi | bel n rtional
antibo yl Qmmﬁms ssadrinthese &’prnmntd Thasl lawde‘&ﬂmﬁendmoﬁumme:hd not
nmouse. control anti b di eﬁ 16exhi bi t

signifighffly SpER e 0 Uil AR Slckfrouiedraiin, Flpet B oo e epgsghhree
dimensibrll I(héighke! Width k 3o nd @ith6: Vo1t Wae gél@lﬂaﬁ:ﬁ OWuHﬁrG'\rﬂeasurements

significant cytotoxicity. CDCact|V|t§ f ucos
were takgn fyvice @ veeek|fo1 tha duratieny @ﬁth&%mmsmta(ﬁ dzARWMwQsWere euthanized

when tﬂéagilﬁ(%lkj g%gh&% @n%d t(ﬁg éﬁi{?&b&(}% Jaftie an,p?\.lr}lérvxllotlé(me such as 1500

mm’® awdio whemtblsyﬁlc&liow&lmcgnl dmﬁécoﬁffbﬂt b gicater tian absiasltseslwkipht loss).
’lﬂ) abi.| It@é‘&]‘é"e'ﬁ i cog_?s expressing. cell lines
PRIiRF wheheths potifpessy b Emogogipeal aptibasiesdelayed tumor
growth?ﬁfé g?ﬁhoﬁ%%ﬂéh% voth QLR ht? Qﬁ%@nﬁb&da Both of the 7E4 and 5B1
| uoréscence cytotoxicity assay. actrvi
anti-Fugespd+(idd mmm@na}mlubedhés agﬁiﬁsmm qelPeyrel itvmn &t g:rewlh compared to
effe from human

vehielG g POt 3Es, SR D | L PTG EISRNESPoBY 40 b psgrependan

with ths B0 é/ﬁ? treftmiint BrodPPshemihg 4 kredtcRBipais ik @a?dl'ﬁﬁ@é] dﬁﬁ:réoQ/er tumor
2 x 107 Target cells are diluted to 106/ {)a)ndhd
ad a

volumgsgg pige EFQth antmthﬁa?l%ds@&b@éy ehmmﬂqggwwelgramhed Bmmx)m
107
mean MPW‘?‘WQ’E@ ew Z}r?]dé}glrng{el celllhfgtsS&lg?'gggg hed at a
100:1 ratio in a mcrotltelr ?sgay plate and m xed with
a serial dilution of test z?rl? ody and isotype

control . [Plates are 1 ncubated
centrifuded to pEirdagmentl | s and ﬂ%g% lﬁgﬁégﬁlﬁ%"r?ﬁt teis
renoved

PBS (vehicle control) 34

h-IgG1 (isotype control) 32

Anti-5B1 (10 mg/kg) 56

Anti-5B1 (30 mg/kg) 60

Anti-7E4 (10 mg/kg) 57

Anti-7E4 (30 mg/kg) > 61
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and m xed wth Eu solution (Perkin-Elner).

Fl uorescence resulting fromrel eased |igand conbi ned
WOWGn0&99t s measured on a Fusion plate reader PCT/US2006/061817

(Perkin-Elmer) and is proportional to cell lysis.

Assay wells with effector cells in the absence of

anti body and with detergent control for background

| ysis and conplete |lysis respectively allow ng

anti body specific lysis to be calculated. The results

are shown in Figure 14. This data denonstrates that

Al AR 0 AR TR B b
vivo, bindingriimdrohe ditibbiieO TEA LROSBRISDME® cENewabbhdlid¥y FACS

~ the anti-fucosyl-GVM HuMAb 7E4 to recognize
prior tof igyapyptiag\andiafter FaCovRry o RS Theetlly fionyuattdatdddammors. The antibodies

. . | . .
vound 84 oL S D106 O REARIR B o160 expresion
levels wensuiihiaiiied ¢ eivb Figyure 19@) frozen sections (Ardais Inc,
SA) prepared fromclinical biopsies of snmall cell
H’ ¢ 53&3%9%&16(& S@E@)‘WA FRICHEOYPRA and &) expent gne reached the tumor
) : Ck: [ ] i

entpofRSEHIRRAPE} gyl 185 018 0B LU\ 10 mkg ot i
Fucosyl-€iyie 58l iantibody (Broup ) habiweamiteahatredchedltieqdtmdr end—point and six

. inutes., Slides. were rinsed in PBS and;then .
mice wih AR FeFine VLHE A7 FOHUAD0 S A 00’ elezome of the
eight it indhé Fl?twg&@«atéamiﬂm ﬁgﬁ@fﬂrt]‘%ﬂtiiﬁdcﬁsﬂ%m/ﬂﬁl antibody (Group D)

bi ot i ny d 7E4 in PBS with 10% normal goat seru
reachedthe timonend-point by:dayes laghaviog aSioluhes o108 nums heltsd)h Fegire 15C

[ | ! . n_incubat ed. 30, mn.wth
shows g‘tar ep e\égvtftg? %E% @%g('}' B%ngfupattre %Cgmt{lgh‘ﬁ%&ﬁ ﬁlir‘][é'\.ﬁﬂu‘gs?']dgyl
monoclvaaleantids b IE4 ¢@tdup\H) trbachEbtha nembendadifthyMdyhs I@ating a volume of
nti- FI TC HRP conjugate (DAKO for 30 mi nutes at room
about @Q%‘&l aPiUleEs: 28yl pREmoeheingumen fiagaifigws 1A atsorBews that none of
the cighf AT AP MO REbPUHTI0 e HRE oAy RO TR0 R S}l Ahody 7e4
(Group/i4edmihad thregumék erd-puiashy day 61 (Havihigsi vdlhae of\atiozt 800 mm’ or less,
d in.deé.weie cgg{é&e St ai Wi th matoxyl lin fqor 1mn
and twe BRSPS FURFSTSY r TSP & Shaws dasbipeap, and (Bygisdigg tgmor volumes
@ ah@s; 6107 TH ariB6 ' ' HSdel
meas rmun?%,d in gl ycergglglﬁ‘l(c %%K%ﬂe%r&?lr)}?ggﬁ% ie:pg‘g%%ﬁmh % mg/ke
treatmenirgroniph Skawing ergresdér respmnst ingach e3sk ay esinparsd td the controls.
staining in both the SCLC and NSCLC sections. Only
mal i gnant cells were posi tIl ¥ i'.n each case, adjacent

, able
normal |ung tissue was not sFal ned. Overall preval ence

in lung carlci nor'qiﬂaﬂmscﬁévlﬁn GbkioR ('l‘@fl}Eed (B PumG Free, Day 40

dmepupy 7 NSCLC HC was ve for 7E4 binding.t
nornal—lung fi)ccm E&a:ﬁ%ag) Production o 9 % Witotal)
5 At

nonf ucosyl At Mear- DS hdtdem Vil r &duced anmount s

ofpggicosyl |resigdyes have been desonsirated [0 T ncrease

h-IgG1 1189 - 1066 - -
Anti-5B1 (10mg/kg) 227 81 201 81 -
Anti-5B1 (30mg/kg) 174 85 172 84 -
Anti-7E4 (10mg/kg) 177 85 175 84 12.5 % (1/8)
Anti-7E4 (30mg/kg) 116 90 141 87 25 % (2/8)
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the ADCC ability of the antibody. In this exanple, an
anti-Fucosyl GM HuMAb is produced that is lacking in

WO 2wony1992 esi dues. The CHO cell |ine Ms704- PF, PeiiU81906/061817
| acks the fucosyltransferase gene, FUT 8 (Biowa, Inc.,
Princeton, NJ) is electroporated with a vector which
expresses the heavy and |light chains of an
anti - Fucosyl GM HuMAb. Drug-resistant clones are
selected by growth in Ex-Cell 325-PF CHO nedia (JRH
Bi osci ences, Lenexa, KS) wth 6 mv L-glutanine and 500

r
A AR B0 OO Moy AR St
antiboEyﬁmptlmsmﬁ a dose depeadérft inanaeryandfhaaatsignFicaaty lgredr eh‘am tumor
bodi es smal | _cell |ung cance

t 14
ngWﬂ?:nE‘F‘ @’e(‘fggt%ﬁg%‘} ‘@WP%‘?II?T@% At Ieers)-GMd aatibedy ﬁrwtmﬁnt also did
not calihiR Mfeelb Mdsevdi t)E)r l&ﬁu%&kﬂm ?ﬁ%ﬁ ]gi%e-e'fﬁgts 1nd¥:at1ng that

sufficient (about 8 days) to perm or mat’1 oh
these antihedies argsalgapd qulctsteraterb{Famaﬂ 7o rind¢adptite amtaRuicosyiaGNg

oo S B o R P YA R e O 8o o
32 (TabRcY). Taddities eueRint M RGBT THS RRY30 1R9/kdabSe ?es&ﬂe d jn 25% of the

15, 18, and 22 post-inplantation, mce were injecte
mice hemgrtﬁlﬂé?fr?%neal ly (i.p.) as the followi ng groups: (A
PBS (vehicle control); (B) human Igd (i sotype
control) at 30 ng/ kg per nouse; (C) anti-Fucosyl -GV
e A0l ot e it B oY Bl SFBHTE sghimerts
descntpadrhermmexdchE)Vaanms mpdidiostjdns GRthiswdinclobwaadh addnhbb @@iﬂlose described
ucosyl

heremﬁgﬁlo%tcg%?glap aF gglgpsnoggﬁlgfti rgt%\ %ﬁ/f{ggg E}J@r OFRSQEIE. deqq.;gmon and the

accomﬁﬁﬁ,ﬁh‘é fEats. a%dhA6Yifi6ATERAS atelihRASed U FHIl Withih@s %cope of the appended
eri.ments had | ow | evel s of endot oxin and

claimsg ,'ngpﬁ disclesire ip, hgtpfergatode lu;@tqqlg)néjnbjetmd@‘mnfdh@ ammndetd)clalms
three di I
along ?ﬂh 'ﬂ&ﬁ‘jth“ Sgﬁfﬁeqﬁﬁ{agﬁgﬁﬁ) écﬁlg‘h? clebfs Hsiniledne

calculated Tunor neasurenents were taken tMAce a week
for the duration of the experinent (61 days). Mce
wer e eut hani zed when the tunors reached a desi gnated
tunor end-point (a particular tunor volunme such as
1500 mB and/ or when the m ce showed sign of

di sconfort or greater than about 15% wei ght [o0ss). To
exam ne whet her the anti-Fucosyl-GVM nonocl ona

anti bodi es del ayed tunor growth, the day tunor reached
a volune of 1000 mm was nonitored. Both of the 7E4 and
5Bl anti-Fucosyl -GM nonocl onal anti bodi es
significantly del ayed tunor growth conpared to vehicle
and i sotype controls (see Table 1). The anti body

ef fi cacy appears to be dose-dependant with the 30
ng/ kg treatnent groups showi ng a greater response in
each case. Mreover, tunor
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volunes in mce treated with the 7E4 anti body at 30

ng/ kg never reached 1000 B8 and had a nean tunor
woodoane79ef 600 MmB at the term nation of the sp@MySM™NG/061817

day 6 1. Table 1. To exam ne whet her Fucosyl-GM

conti nued to be expressed by the DVM579 cells in vivo,

bi ndi ng of nonocl onal antibodies 7E4 and 5Bl to DVS79

cell s was anal yzed by FACS prior to inplantation and

after recovery of DVM579 cells fromuntreated tunors.

The anti bodi es bound pre- and post-inplantation of

DMS79 cel | s denonst @&

| evel s were nmint ai ed

~

yeasyl - GM expressi on
2 re 11C). Figure

LIL} VIVT\

Ws t hagEganE

trol

PWEWaS o 'l'||
Re—Feacnta L‘II T

TSE BT

s Aa

EQUENGE, ,

re 158EnavaBE hat t

he gr3<3up tr

eat ¥K GDR1 4.4 5Bla

ant | kUL aRyh - GM

5Bl @@tl boq

g&)ﬂ a Qa'fDét

ITCTg

j‘v;/;??h tun

[Ilal < IICU LIIC l

rs_ h¥d 8t P4ol une

ulluf CIIU——'J\.
randgng fr

IIIL |vm

om éH@lﬁDBba anigd

t 041000

mB, wH he TENe of

t he @5ght

1 CEVINCDRE 44, qus

T ed
( Qup

Wt 3 (;?;ll ar

)) rea }

t—F Uby‘l-
end-"poi nt

"'V' y;g,cg‘ii']i‘e? a. 18D5

(héV|ng

a volVH®.ofl 800 M

B or 3|7ess)

F' MK €HRE .. 5Bl

shews tT
wifh 10

at nOQ?(é) ; ergn

nol-kao-—ant nQ\I|

i Tt
GM nocl g

he Treated
g T SRt

nal

(Boup E

3 ea¥Kexh. tSBéat unor

end-3%oi nt

by 08¢ DR2 a.a. 7D4

(hgving

a vol YiE, Qf7quout 1

—na iy Jraa\
LI EAY +tHe— T—C T

200 or
EHaure 5C alls

es ;yglgm 3. 7E4

n of

t he ei\’&%arﬂﬁfb in t

=—oor—&

he griddup tr

eat K DR 39 13B8

ngylkg ar

ti- Fuvmayd 1838 mong

cl onaﬂz ant|

bOdWK7 /EHROF £4YBDS

©dtl

vddie

ton rrel= p
f jb gh

At uuy
| ess.*and tjwo

¥ C1pes ag. 5B1

t ukgor fr

ee)VHRIORI a. a15B$h0\A

5t helq( A)

an tu

ﬁg cac

oA SRR B T

edat

day
dﬁmﬁr?

reanvaneDRB)a.a. 5Bla
dant |wi t m@@@a'a- 54

noVkg tr

eatVrHrEDm awpiD4ho

i ng al6gr eat

er régipR®ajan7E4

e ca

st udyvind
SHUGY—

€ E@?E‘a‘%“ 788 !

t ri¥at men

e Congrols.
mirine tuy

oRECREZ 1388

t \Mﬁﬁfmaaﬂﬁﬁﬁsyl

GM 48nti ba

dy Min€DRGmsa.il8D5

a gose d

eP§AFENR NREANRDAN

has Si gn
+

P =Y an
WE—tAah—t

1T can&,lﬂlnt SEI

Qo \IQhI

araoatr or
UT caAalt T

ype

CFIU\/[ UII o uat

conYH&]%Rz?Wégght B

Fucos - GM

T T c——armo

ant i bbHyp.t. SBla

t rmt ment  ahg CoRa, RSB RAUS

e thes1m ce

to | osyrgt.gm4

Tk caring VAZORE A% 108 DHloc sotor o date ang FhbHTES
t d2rat ed (FHQCTDR2 h7A) 7E4 ndeed, t33e anti - chg@glntg
"0 1r anat SR EaPHE ] (0 G D Gy a0 (e T3S
| rRdaddi t|i oVH ODR2 averit8DAi t h ant i%ody 1E4 at ¥K3tGHlkg
doge resul teff ¢HrRZ3% §B1tH 56 VK n.t. 5Bla
26 VH CDR3 a.a. 5Bla 57 VK n.t. 7D4
27 VH CDR3 a.a. 7D4 58 VK n.t. 7TE4
28 VH CDR3 a.a. 7E4 59 VK n.t. 13B8
29 VH CDR3 a.a. 13B8 60 VK n.t. 18D5
30 VH CDR3 a.a. 18D5 61 VH 3-48 germline a.a.
31 VK CDRI1 a.a. 5B1 62 VK L15 germline a.a.

82




m ce being tunor free. The present disclosure is not
to be limted in scope by the specific enbodi nents
waele®ecioeter herein. | ndeed, various nodificati oPGI/U82006/061817

this disclosure, in addition to those descri bed

herein, wll becone apparent to those skilled in the

art fromthe foregoing description and the

acconpanyi ng figures. Such nodifications are intended

to fall within the scope of the appended clains. This

di sclosure is, therefore, to be limted only by the
Weclafn?‘”m of the appended clains along with the full scope

of equivalents to which the clains are

entitled. SEQUENCE LI STINGM claim 1. An isol ated

human nonocl onal anti body, or _an antigen-bi ndi ng

dor t i dH isplated dumappmagnecionakantibady, iso dy ant{gen-binding portion thereof,

: e dy binds to Fucosyl-GM; and (b) binds to
Whereu?ﬁgqﬁl&hg‘%;'snal | cell lung cancer cell |ine DM5-79

( HimespeSGLAly il t# Fokbsy2@M); and. The anti body of claim

1 ich.is full-lengt ti body of an 1gd or |1g

0P} 80s & e et ong ereernsl Tas 19N B @itoan scLC ATCC
# CRL-204opody fragnent or a single chain antibody. 4. An

I sol’at ed human nonocl onal anti body, or an

anti gen-bi nding portion thereof, wherein the anti body

r oss+co es for .bindjng.to. Fucosyl - it .
et or SRR OB d i GLpagh it ot o deg o G isotype.
vari abl e regi on conprises an am no acid sequence
selected fromthe group consisting of SEQ ID NGs: 1,
3. 3, The agtibody o claimd whichas anuandibotly iagmentairia singlé aliieantibody.
regi on conprises an anmi no acid sequence selected from
the group consisting of SEQID NGs:7, 8, 9, 10, 11 and
#2. 5 Arfiselardthubad ynaiocloinal atibody)oe be bifitigeRebiRdifiB Portion thereof,

.heavy chain variable region conprises the amno acid
Wherel%gtﬁaﬁéﬁ %&?rommnﬁm@q%aﬁ@gttﬁ Euersrr M with agptsrence antibody
compri¥{figi @bl € region conprises the amno acid sequence of
S ID NO 7. 6. The anti body of claim4, wherein the -
huntah atheaan helgi chairavaribleeregiogicompeisesmi :a€ino hbid saqienoe selected
aci d sequence _ nd the hyman |ight chain

from thg grouna S?Eﬁ%ﬁ%@@ﬁgﬁ@%iﬁ’ﬁegﬁ%&%& sequence of
SEQY) @ HiehaB light chbitevabldRebnRonpridés Brthmind 868l sBqidiBe selected

human heavy chain vari abl e region
from the group consisting of SEQ ID NOs:7, 8,9, 10, 11 and 12.

s. The antibody of claim 4, wherein the human heavy chain variable region
comprises the amino acid sequence of SEQ ID NO:1 and the human light chain variable region

comprises the amino acid sequence of SEQ ID NO:7.

6. The antibody of claim 4, wherein the human heavy chain variable region
comprises the amino acid sequence of SEQ ID NO:2 and the human light chain variable region

comprises the amino acid sequence of SEQ ID NO:8.

7. The antibody of claim 4, wherein the human heavy chain variable region
comprises the amino acid sequence of SEQ ID NO:3 and the human light chain variable region

comprises the amino acid sequence of SEQ ID NO:9.
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conprises the am no acid sequence of SEQ ID NGO 3 and
the human light chain variable region conprises the
wa@pioioe®el d sequence of SEQ I D NO 9.8. The antP@DU§2006/061817
claim4, wherein the human heavy chain variabl e region
conprises the am no acid sequence of SEQ ID NGO 4 and
the human |ight chain variable region conprises the
am no acid sequence of SEQ ID NO 10. 9. The anti body
of claim4, wherein the human heavy chain variable
region conprises the am no acid sequence of SEQ ID
NO. 5 and the human |ight chain variable region
conprises the am no acid sequence of SEQ ID NO 1 1.

80. TiThe antibdagdf chimal ahsteth th\éﬁhﬁfrﬁh 'Pleéﬁ@ﬂéﬁf’ﬁﬁﬁaﬁﬁ%&éﬁon
Ses he am no acid

chain variaple region corrEtN
comprisgs HifARiRo gFidseqyance REPEQ Orfbarhi;hahumag lighthainvariable region
§ t no acid sequence of
comp néé%%‘ @J%ﬁ%ag%zﬁa&%gggnﬁg%})aﬁ %‘r?onocl onal anti body, or
an anti gen- blndlng portion thereof, conprising a heavy

hai n arl le re t he product of or
eriv dé( of &%&H%vwgewsl é&h&m%w@f qhaimyarighleireeiay
compriseR &5d ithi‘ﬁ@lak:ﬁﬁ sk%hﬁ\gx%e bPSEYaDINb: M4 th% é‘?h ?itn iable region
nonocl onal anti'body, or "an antig |ng por
Compnsehéheeaml,nocamdmeqmmg ofaSEQthN@h‘lal n variable region that
is the product of or derived froma human V LI 5 gene,
wherein the anti body specifically binds to Fucosyl -GV

10.13. Thbentits@lyasfethiman 6kRiAthe Aiiah Qe ydhadi variable reglon
anti gen-bi nding portion thereof of claim 12 furthe

comprises K 3raina gicid eavspge ehBEQ HANOHmns the hiwan tiphitchpin '\tahleble region
f..ar man VH 3-48 gene. 14.

compné%%e tn aaﬁ Segﬁ g cXSF’sx}Q‘iﬁ‘ﬁgﬂﬁcom“ ses: (a) a heavy

chai n varl abI e region CDRI conprising SEQ | D NO 13

) a.heavy c¢hain variah] e region CDR2 conprisin
ﬁg NoAnllgolateg)moawﬁ'@aW@‘a%iyﬁ of 8t afigea-bining RotoR ook

compriiRERhb ﬂéﬁaﬁrﬂa el}%} iér thagﬁ)tBé‘ Rgdg&t of%? ﬁgaﬁ\ée\ﬂjaﬁ'érﬂ ol h%man Vg 3-48

regl on conpri si

gene, Whhralmﬂwantlbctdyespaeﬁpdty igmiRotodepsyil<ivy. SEQ | D NO: 37;
and(f) a light chain variable region CDR3 conpri sing
SEQ ID NO 43 . 15. The antibody of claim1, which

eppr Asleigola&a}n@lom@ménﬁb@dw oyaﬁ mﬁtgeﬁ-wuﬁghgﬁo&%&hereof
conpri sing, SEQ | D NO: 14; 3_1 heavy chai n vari ab
ep

comprigipgf dishicirmn woiepleirsging t}gﬂg Ngugiof or derived from a human Vk L15
gene, wherein the antibody specifically binds to Fucosyl-GM1.

13.  The isolated monoclonal antibody or an antigen-binding portion thereof of claim
12 further comprising a heavy chain variable region that is the product of or derived from a

human Vy 3-48 gene.

14. The antibody of claim 1, which comprises:

() a heavy chain variable region CDR1 comprising SEQ ID NO:13;
(b)  aheavy chain variable region CDR2 comprising SEQ ID NO:19;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO:25;
(d a light chain variable region CDR1 comprising SEQ ID NO:31;

(e) a light chain variable region CDR2 comprising SEQ ID NO:37; and
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(c) a heavy chain variable region CDR3 conprising SEQ

ID NG 26; (d) a light chain variable regi on CDR
w@owpie®dNg SEQ I D NO 32; (e) a light chain vaPCEHDE®06/061817

region CDR2 conprising SEQ ID NGO 38; and (f) a light

chain variabl e region CDR3 conprising SEQ I D NG 44.

16. The anti body of claim1, which conprises: (a) a

heavy chain variable region CDR conprising SEQ ID

NO 15; (b) a heavy chain variable regi on CDR2

conpri sing SEQID NGO 2 1; (c) a heavy chain variable

(69 B TS TR AP e SRR, o1 "

I [ ght chain variable region CDR2 conprising SEQ | D
and ( a light chain variable regi on CDR3
d 'rrprl iLhe ﬁﬁtl@Eebqul% ly syhictreompmisesint | body of cl ai m 1,

H "aSeRRY nitvagaBle RalRTOR FORRNRL LAY B KB £"

ar i ablhﬁam@amvmb mmﬂm(%%ﬁﬁ@co 1hér3|SEIQnID2NO(m a
al n.,varil a Q

(© o5 e ot bl edn LD herepRas SRQGBNOZ0

¢OND! b¥ %ﬁgclﬁ%QvérthQe 3tbn dﬁm @o’\)&, DCLQ §Egj Imﬁé‘f AR b' e

region mprising SEQ
éﬁal navight dmmevar@@ﬂmgmn@kb apmpssing SBQQD BONS; éﬁd

|bod cl ai whi ch co es
#ﬁavy BTieR oo fichle reﬁ‘é’é@#%ﬁ?ﬂlp%ﬂ% IibN&g ID NO
17; (b) a heavy chain variable region CDR2 conpri sing
SEQ I D NO 23; (c)_ a heavy chain variable region CDR3

dénpr iThe aptilswly afplayn, Iz svhighdpmpristght chai n vari abl e

gi o t.chain
\@rl abl g@eﬁ&%ﬁ%%gﬁgﬁ%@n% 1‘# %I? B las::’ld (f)
) i ghtheahathaivedriablyd regiog DR E@%ﬁ%sEQSIUMO%Q I D
l\§47 19. The antlgfdy of claiml ch conpri ses:
(9 aalﬁ‘S%WCE@Hb 2Pl tegion SRR pAPiEsiRg SEQHH N g SEQ

NG, Qgﬂj)g

(t:c?rrpr |a éllkﬁtgc}%mQVﬁgENO 4?@?}?1 g@(ﬁggé\}bg (S:; &N variabl e
(@gi on lighRthatrovaniabis rgicBEDRDediipding SEQ ID NO:39; and

® a light chain variable region CDR3 comprising SEQ ID NO:45.

17.  The antibody of claim 1, which comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO:16;
(b)  aheavy chain variable region CDR2 comprising SEQ ID NO:22;
© a heavy chain variable region CDR3 comprising SEQ ID NO:28;
(d)  alight chain variable region CDR1 comprising SEQ ID NO:34;

(e) a light chain variable region CDR2 comprising SEQ ID NO:40; and
® a light chain variable region CDR3 comprising SEQ ID NO:46.

18.  The antibody of claim 1, which comprises:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO:17;
(b)  aheavy chain variable region CDR2 comprising SEQ ID NO:23;
©) a heavy chain variable region CDR3 comprising SEQ ID NO:29;
(d)  alight chain variable region CDR1 comprising SEQ ID NO:35;
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(d) a light chain variable region CDRI conprising SEQ

ID NO 36; (e) a light chain variable regi on CDR2
w@owpie®dNg SEQ I D NO 42; and (f) a |ight chai PCT/US2006/061817

vari abl e regi on CDR3 conprising SEQ ID NO 48. 20. An

i sol at ed nonocl onal anti body or antigen binding

portion thereof conprising: (a) a heavy chain variable

region conprising the am no acid sequence of SEQ ID

NO I; and (b) a light chain variable region conprising

the am no acid sequence of SEQID NO 7. 21. An

| I p s
:c()ég:)t ?%E%?Eer%:¥ corfapil’;é Si ng: %mgﬂﬁggggmﬁ@%]aﬁpgbl e
Bgi or lightwhrirs varipblduegimi @Racbﬁpﬁﬁﬂg SECQEIPNOFR | D

NO 2; and (b) a light chain variable region conprising
the am no acid sequence of SEQ ID NO 8. 22. An

i190! atygd | RN WRAEY% Fg{mgptl gen bi ndi ng

portion theredf conpri’sing: heavy chain variabl e
(®gi on heavyehasn vayiableeregioh GDRE campixing SEQ of NOEQ; | D

I@ﬁe a%‘%ﬁ%vyﬂ gfaglga&f% t&‘él%gl fé@@éggl on cor:rzor;| si ng
(80! abedavipeas mlmgiohmpeo@gﬁélggg

portion, thereof conprisin eavy chain \%Ql "abl e
(CA oﬁlkgbmhamsvaargabdmgm hcmdpssqg@ﬁébmmm I D

4; ariabl.e | onprisin
W amqi:%ot é}@ dgasfe%gée}ﬁ mngﬂ;ﬁ%%fj”flg Yieg Eﬁgz I?gh[& % and' "
(Bol andighteiniciatble RptdnTnR3 e@mpmmg SEQIIDTHIOMUE.
portion thereof conprising: (a) a heavy chain variable

region conprising the am no acid sequence of SEQ ID

b@ 5, ARNsb16RA n?orlobﬂ)%l eﬁfﬁ@ é‘gxﬁt%%n?ﬁ% &)2%&!9&%1%0? L:(px%prising:

he am no acid sequence o
I(Q‘)O| aeddavyothal varibleagiob edypdsing thd grimotiiddieq@ence of SEQ ID

NO:1: RQrtion thereof conprising:

(b)  alight chain variable region comprising the amino acid sequence of SEQ ID
NO:7.

21.  Anisolated monoclonal antibody or antigen binding portion thereof comprising:

(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID
NO:2; and

(b)  alight chain variable region comprising the amino acid sequence of SEQ ID
NO:S8.

22.  Anisolated monoclonal antibody or antigen binding portion thereof comprising:

(@  aheavy chain variable region comprising the amino acid sequence of SEQ ID
NO:3; and

) a light chain variable region comprising the amino acid sequence of SEQ ID
NO:9.

23.  Anisolated monoclonal antibody or antigen binding portion thereof comprising:
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(a) a heavy chain variable region conprising the am no
acid sequence of SEQ ID NO 6; and (b) a light chain
W@ 200761982 r egi on conpri sing the am no aci d seqREnUs2006/061817
SEQ I D NO 12. 26. A conposition conprising the
anti body or antigen-binding portion thereof, of claim
1 and a pharnaceutically acceptable carrier. 27. An
i mmunoconj ugat e conprising the antibody or
anti gen-bi nding portion thereof, of claimlI5linked to
a therapeutic agent. 28. A conposition conprising the

O b R D T e

NO:4; &d, wherein the therapeutic agent is a cytotoxin. 30.

conposjti.on co I sing the jmmunoconjugate of claim
80)° and izhlshan S hlc EBioR fORPEEE AhA GniBh AP eseauncs TASEQ ID
NO:10J} mmunoconj ugate of claim 27, wherein the therapeutic
agent is a radioactive isotope. 32. A conposition
conprising the i nmunoconjugate of claim31 and a

e I R —
)t i gahehiydhafivRiRble Bfioh R6MBASIng Ue Hhib Abil:seddenclBf FEQ ID

expression vector conprising the nucleic acid nolecu
NO:5; @1 ¢l ai m 33. 35. A host cell conprising the expression

t ' 36.. A net.hod f J [
5 hiE S e BB S MR SR i RO BB ifubE orgEQ
NO:11the antibody in the host cell of claim35 and

isolating the anti body fromthe host cell. 37. A
nmet hod of treating or preventing a di sease

ohar alBtsiARd nidhodibRN AhtiBhdy M&iggﬁhﬂnﬁing@@ﬁ{.h@&of ¢omprising:

Fucosyl -GM, conprising adm nistering t ] ect

&9t i bedpayr chaint Vayiahlei mglion gopprising thet dngine atid sefuencabNSEQ ID
NO:6: i rasan anount effective to treat or prevent the
9 Y%ease. 38. The nethod of claim37, wherein the

s eaagighBeifadi'eRTable38eiohRBmPRSAR theminb a1 s3GuentB 8F §E0 1D
NO:l2.t he cancer is |lung cancer.

26. A composition comprising the antibody or antigen-binding portion thereof, of

claim 1 and a pharmaceutically acceptable carrier.

27.  Animmunoconjugate comprising the antibody or antigen-binding portion thereof,

of claim 1, linked to a therapeutic agent.

28. A composition comprising the immunoconjugate of claim 27 and a

pharmaceutically acceptable carrier.
29.  The immunoconjugate of claim 27, wherein the therapeutic agent is a cytotoxin.

30. A composition comprising the immunoconjugate of claim 29 and a

pharmaceutically acceptable carrier.
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31.  The immunoconjugate of claim 27, wherein the therapeutic agent is a radioactive

isotope.

32. A composition comprising the immunoconjugate of claim 31 and a

pharmaceutically acceptable carrier.

33.  Anisolated nucleic acid molecule encoding the antibody or antigen-binding

portion thereof, of claim 1.
34.  Anexpression vector comprising the nucleic acid molecule of claim 33.
35.  Ahost cell comprising the expression vector of claim 34.

36. A method for preparing an anti-Fucosyl-GM!1 antibody which comprises
expressing the antibody in the host cell of claim 35 and isolating the antibody from the host cell.

37. A method of treating or preventing a disease characterized by growth of tumor

cells expressing Fucosyl-GM1, comprising administering to a subject the antibody or antigen-

binding portion thereof, of claim 1 in an amount effective to treat or prevent the disease.
38. The method of claim 37, wherein the disease is cancer.

39.  The method of claim 38, wherein the cancer is lung cancer.
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