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and aggressive therapies, most cancer patients die as a result of metastatic disease.
Animal tests indicate that about 0.01% of circulating cancer cells from solid
tumors establish successful metastatic colonies (Fidler, 1993). Monoclonal
antibodies (hereinafter “moAbs”) specific to tumor-associated antigens offer great

promise in the treatment of cancer and in the targeting of metastates.

Hepatocellular Caracinoma — Hepatocellular carcinoma (hereinafter “HCC”) is
one of the leading causes of cancer-related death in the world. HCC accounts for
more than 80 percent of liver carcinomas. There is a wide variation in the
incidence of HCC in different parts of the world, with the incidence in Asia and

Africa being at least ten times that of the United States. A number of factors have
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Chronic liver diseases such as chronic hepatitis B
virus (HBV) or hepatitis Cvirus (HCV) infection or
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primary liver cancer have high levels of AFP. Other conditions, most notably
cirrhosis, chronic hepatitis infections, and several other cancers also produce high
levels of AFP. In addition to the AFP blood test, a number of other tests that
measure enzyme, bilirubin, and protein levels can identify possible liver
dysfunction. Diagnostic imaging such as a liver scan, computed tomography (CT)
scan, ultrasound, or magnetic resonance imaging (MRI) can identify potential
liver tumors and sites for biopsy. None of these tests alone can be used to

diagnose hepatic cancer. A liver biopsy still remains the best way to reach a



definite diagnosis of HCC. The procedure is generally
very safe, although in less than 0.5 percent of
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The prognosis for primary lung cancer is poor. Less than one percent of
individuals having small-cell carcinoma survive five years after the diagnosis of
the disease. In contrast, the prognosis for individuals having non-small-cell
carcinoma depends on the staging of the cancer, and particularly on the presence
or absence of distant metastases. Distant metastases are associated with a five
year survival rate of under five percent. Liver tissue is a common site for such

metastases.

Small cell carcinomas are presently treated by combinations of surgical resection,
radiation therapy and chemotherapy. Despite such aggressive treatments, the

prognosis of the disease is extremely poor. The treatment of choice for non-
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smal | -cell carcinoma of the |lung involves surgica
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example, patients whose tumor is confined to the bowel wall generally have an
excellent chance for cure following surgical resection (five-year survival rate
>95%). Where the tumor has extended to the serosa and mesenteric fat, however,
the five-year survival rate following resection declines to 80%. Lymph node
metastases reduce the five-year survival rate to 40%, while distant metastases
(e.g., liver, lung, bone, brain) reduce the five-year survival rate to below 10%.
Because symptoms of colorectal carcinoma are frequently vague and nonspecific

in the early stages of the disease, detection is often delayed. As aresult, the
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[0001§] A major concern is that monoclonal antibodies of non-human origin often are
' immunogenic, thereby limiting their effectiveness and, in some cases, causing
dangerous allergic reactions. Most moAbs are of murine origin, and have
generally been found to be immunogenic when injected into humans. The
immune response to such foreign moAbs includes the production of specific, high
affinity antibodies which bind to and effect elimination of the moAbs, thereby
substantially reducing the moAb’s effectiveness by promoting its clearance from

the body and inhibiting its ability to bind to the targeted tumor-associated antigen.
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i mmunogeni city of non-human anti bodi es are known.
wab@se7icat| ude: the creation of chineric antibobicasoospooi42

attaching the variable regions in the heavy and |ight

chai ns of the non-human anti body onto the constant

regions of a human anti body as described by Cabilly,

et al. in United States Patent No. 4,816, 567;
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retain antigen binding as described, for exanp
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5, 585, 089,
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Nos. 6,054,297, 6,407,213 and 6,639,055, Adair in United States
Patent No. 6,632,927 and Winter in United States Patent No.
6,548,640.

o the creation of humanized antibodies by selective substitution of
residues in the variable regions of the non-human antibody (also
known as veneering or resurfacing) as described, for example, by
Pedersen, et al. in United States Patent No. 5,639,641, Studnicka, et al.
in United States Patent Nos. 5,766,886 and 5,821,123, and Carr et al,
in United States Patent Application No. 10/300215.

¢ the linking of an antibody or antibody fragment to auto-antigenic

sequences which render the non-human antibody or antibody fragment
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as described by Jordan, et al. in United States Patent
WN2005676%2, 863. [ 00018] The nunber of net hods BET/CA2005/000142
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antibodies have achieved regulatory approval. Approved antibody-based
therapeutics include:

e trastuzumab (Herceptin®), a humanized monoclonal antibody (moAb)
that binds human epidermal growth factor receptor 2 (HER2), thereby
inhibiting tumor cell proliferation and migration in metastatic breast
cancers that overexpress HER2. It currently is indicated for use either
alone or in combination with paclitaxel, a chemotherapeutic agent, for
the treatment of metastatic breast cancers overexpressing HER2

protein. Herceptin® is in clinical trials for treatment of nonmetastatic
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also is being studied in clinical trials for other
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cancer and cancers of the pancreas, salivary gland,
colon, prostate, endonetrium and bladder. It also is
bei ng i nvestigated for use when conjugated to a
cytotoxin such as gel dananycin al ent uzunmab
( Canpat h( bl)%yst canden aschilse s hemgistudied mmllmpgl triats @Daﬁzrer types

anti gen. rrently indicat e f.or

£ r eat mont Okener bR grerasBrist PR R RORRE

| eukem a gdiebshzoR@] Msh-$MMES]I 1914, %Gﬂlcfeﬂindttﬁﬁcerﬁ of thiepancreas,
treatment of other chronic | ynphocytic and chronic

myel ogenotiiveRislad, selon, peseigzumdamerriwm.end bipddyr It also is
h dy,
expr o5t HE INBRLAE o i conbEd d 2 cBofl R

| eukem a gMdnamybdd ot arg(r) is conjugated to a
bacterial toxin, calicheam cin which i nduces DNA

st rand *br dgmEIZEmad &Gmrlmth@ adpepanized gnoAf thatbindgthe 237

for use f e RO

(R tuxan(r 8-;t5g(eﬁ It |rrer| m&i&%% %fotrr]gl? @B?Me?r{ refractory
antigen Bmend:hmmd ephocftdeukeisaidisdeBgdavdstgated for use
t her eby gﬁaerlngthec IIsfor est ctlon%g%the

body' s i e Esabmenhof pther ghropig e A SFORSr  t he

t r eat ment 1 RRTEE R refractory, | ow grade or
follicular 9%0 &} noﬁ F%dgkl n's lynphoma (NHL). It is

aI SO u nd e gemuuzmhb Gdylotng®Yra hunmaized mdAtethr eadn€DB3,0f

cel | homa and .chroni c ho I eu em a.
i br i t ummy ieh o BIAtEip expressed h%igg)%‘ég%ﬁ?é crrrap @te myelmd
conj ugat e
o SR By ARPL L8, Lo aignh Pl i
cel | ul ar ddivhgmnicm whieh irslugest DAdstrard breaks anddcetlelar s.

It di ted f [ ti it
Rt uxan( r PRI HospdRgind e 587 Riotke reagict Ak
( Bexxar( rg)umﬂ ihR&n®@PARKiH&ic AbAS tr;at BRis €P2Y, adntigen

conjugated to an her radr ol sot ope, | odine-131 (31l)
It is indfmalded the surface of mature B cells, thereby marking the cells for

destruction by the body’s immune system. It is indicated for use for
the treatment of relapsed or refractory, low-grade or follicular B-cell
non-Hodgkin’s lymphoma (NHL). It is also under investigation for
use for the treatment of B-cell lymphoma and chronic lymphocytic
leukemia.

e ibritumomab (Zevalin®), a murine moAb that is conjugated to a beta-
emitting radioisotope, Yttrium-90 (°°Y), also binds CD20 and induces
cellular damage in the target and neighboring cells. It is indicated for
use in combination with Rituxan® for the treatment of NHL.

e tositumomab (Bexxar®), a murine moAb that also binds CD20 and is
conjugated to another radioisotope, Iodine-131 (*'D. Itis indicated
for use for the treatment of relapsing NHL following chemotherapy
with Rituxan®.



for use for the treatnment of relapsing NHL fol | ow ng
chenotherapy wth Rituxan(r). 8 WO 2005/ 075647
wWERONsaAe05/ 000142 edr ecol omab (Panorex(r)), PEI/CARI08B00142
noAb that binds epithelial cell adhesion nolecule. It
Is approved for use in Europe for the treatnment of
colorectal cancer, and is in Phase IIl clinical trials
inthe US. for colorectal and breast cancer. O her
therapeutic anti bodies in phase Il trials include:
cet uxi nabectrwmab((ﬂa)lgn;eXQ,cﬂmmné mobAhattbirats epithalml cell
epi dermal _gr owt h rece (EGE and .i s, bein
i nvest i gaf mpglmotl é%ftaﬂ?g Ve‘gifor BaHt prgpg]forsih%tr??éxgant
and neck, of@lorséal dan@&' dnd Y NOPEAB IR clinie® tHARGA Ble U.S. for
cancer, breast cancer, and cancers of the pancreas and
prost at e. colpregtaband hradst cameast i n(r)), a humani zed moAb

t Q%Belbth%gﬁeu\f%%ﬂ{)&{ws 1?13)%%&6']% th?Ls {81 (M‘ h factor (VEGF)

investigated for reat ment of

met ast at i &t@)ﬁhﬁb QEﬂbﬂhx@? NCAImerd MBAb thA DRI ,epﬁl'éﬁnal growth
non- smal | cel | Iuna cancer. ﬁ%OOOZl Hurmani zed

ant i bodi efctongecapior R} m’g ping IW%@gm@ow@ﬁmaﬁnwt of
th { h
the Soor i A oPlne 12Bd Wil £&4, AEMGAPLAPIHE Lol B Rt

char act er mbexcsreamamfammam sﬂxﬁapaﬁ:réﬂaaﬁ@ pﬂjs&pd ay
bact eri aI or yeast cell surface display (e.g. Kieke,
et al. Lkﬁwa@@msalaﬁfé‘éastwa%mhwm@dwmst bigggivascular

Wttrup, Shdofletial HBMIPH! M BEFPAIEN el in qgﬁ%ffeéf’b?}he

and ot her |rec ecul ar "evo

(e.g. Co, tredtmaht of héastatit Slaatasl d2ates ) Bireddd cancer, and non-small
5,714, 350) .. [00022] Chineric and humani zed anti bodi es
and ant i befyIURE SY¥ERt s al so have use in the

di agnosi s, staging, and treatnent noni tori ng of

[00021] € 3NG4 zdahADGHES Ar{daYl'uB %merlté M m%rﬁ@eﬁlﬁﬂﬁﬁsgeneratﬁon of
s pot e ca

i mrunogeni city maem) ntla y nore practi
f @ptilmzedwiewdthenapentios tHagaghgthekpplEatonlef methatd designbé ko

c SPGB SISl MO BRI chTL A RS el Deise or
arkhdedi asfR8 Gls?[hty' (Bediidke a9 M NUAIt Stated w@nms 6,500,065
determ ni ng hér the tunor expresses the anti gen

behd Mélttcunmtem;ulhgted iSéateRatent Nbe 624231588 gn¢ pthesdifested

molecular evolution technologies (e.g. Co, et al., United States Patent No.

5,714,350).

[00022] Chimeric and humanized antibodies and antibody fragments also have use in the
diagnosis, staging, and treatment monitoring of cancer. Enhanced in vivo half-
lives and reduced immunogenicity make moAbs potentially more practical for in
vivo immunoimaging where a detectable label such as a radionuclide or resonance
imaging agent is conjugated to the antibody or antibody fragment. Such
antibodies and antibody fragments also have use in determining whether the
tumor expresses the antigen before commencing treatment, determining sites for
local administration of the antibody, and checking for recurrence after treatment.
Like other antibodies, such antibodies also have use in immunohistology and

immunoassays.



| ocal adm nistration of the antibody, and checking for
recurrence after treatnent. Like other antibodies,
weupk/ozssti bodi es al so have use in i munohi st ol BOYCAZ®S/000142

I mmunoassays. 9 WD 2005/ 075647 PCT/ CA2005/ 000142
[ 00023] The AF-20 Tunor Associated Antigen is a
rapidly internalized 180 kDa honodi nmeric cell-surface
gl ycoprotein that is abundantly expressed on hunan
hepat ocel | ul ar carcinoma (HCC) cells, as well as

[00023] di Breahi - 2fdiuawrr dseccistat Antigen indeapidbrivienutiged 8 kida | ung

| | nd | t | | he AF-2
PR B R B ARl RS Bbirftantly Brtiessen gp hymen
nﬂfé@@tb@élﬂilar%ﬁfdlm HAEY col9, 430481 asdiist &R\t &%sbY such as

I Muni zing mce w t% t he hepatocellular carci nona cel l
| jadenqraroirahel the fungrricHy amg/ml@r@@tﬁh@armvpma ﬁ@lis@day AF-20
otk a? Rl B9 Bk foc Sigh st B Ruif TP ol Aiibedflar-

adaoaﬁeﬂb) dl@cdvl%dtbly&mz‘i@g mide Wit the hepato®dlluldr $atdRdoma cell
W th the exception of the adrenal %‘%! and, Low | evel

exXpred€2G Y apd S%mns hyhridgans forantbedy gcHHY 0@ panel of cell
ag%?.pfelkgi[ at a g'seﬂdt %eémfohﬂg t S&g?és?ﬁlﬁg{ﬁagﬁ?i IRfer 1E§%w

rena on cry
i radgstittaHAC assue H{oBée ot\hﬂnﬂs'maétlssales withithd exdeStoatefshe

FdrataL 380 DovlSieT GtmsStan TS 2 BRtidsi HoF besn hpd on 2

r I
0P QETAGR o5 LA Ghe DALY B0 S BN o o

vioels ekibe essll @mtesimat tnact.nGSee IWandsmtaé.sEmtechStatbs Patent No

oL PEAs Pifsoh e Rt SRR S wh rahs Cmon of

9 dhm3fepatodREADARS aBfnaat phenoSRRSI 1%6 Naﬁwﬁy ISPOUBT A (1988

hunman hepatocel | ul ar ¢arci nona cel |

by
i ri%ehld0iPotdwmbashi er afi, { ovivo pﬁpassmrugfywemss tumor-assoclated

B L L R e R
Sw@at&omlﬁef) ;9:043134)eMo2ddpour drail gesrdiftan@etihg aﬂﬁfrﬁn

to hepatocellul ar carcinoma cells in vitro_using
ndireptopgivdaticarsinomangells by dpumackRPsgESS Ingw Py e’feyatology (1995;

! Y
: ar'ggpiJnZ’ a r(ggcég%%i n%ﬁl?& d@goa\%l‘?{ I%éag}leggl gpﬁ{) eﬁ%
c edatcinaisd, hg Varab Hepardl 99 @l Suppbd:66474); Moyt ¢ ah; flglﬁg@ed gene

Bi ochem Bi ophys Res Conmmun 2000; 272:497-504)
p4T Bt%hepgqo)éellulﬁmﬁn%%(éﬁl( yp V{tré’s‘ffﬂgaagﬁlc?ﬁi ylonoclonal

sy s S AL L .
“Targeting a recombmant adenovirus vector to HCC cells using a bifunctional
Fab-antibody conjugate,” Biochem Biophys Res Commun. (2000; 272:497-504);
Palumbo ef al., “Human aspartyl (asparaginyl) beta-hydroxylase monoclonal
antibodies: potential biomarkers for pancreatic carcinoma,” Pancreas (2002;
25:39-44); Yoon et al., “Targeted cancer therapy using chimeric immunotoxin of
AF-20 monoclonal antibody with Pseudomonas exotoxin for hepatocellular
carcinoma,” (unpublished abstract, June 2002); the disclosures of each of which

are herein incorporated by reference).

10



25:39-44); Yoon et al., "Targeted cancer therapy using
chimeric i nmunot oxin of AF-20 nonocl onal anti body

wowds/oPseudononas exot oxi n for hepatocel | ul ar PCT/CA2005/000142

[00024]

[00025]

[00026]

carci nomg,” (unpublished abstract, June 2002); the

di scl osures of each of which are herein incorporated
by reference). 10 WD 2005/ 075647 PCT/ CA2005/ 000142

[ 00024] The AF-20 npAb has shown potential both as an

i mmunot ar geti ng agent and as an i nmunoi magi ng agent.
AATe A3AmaAduhas|shireh pdteniial fhottas anHa‘smmg)mlrgeting agent and as

successfully.used jn 2| Vi,vo

> SRR apits fieal o 20 TaAf Bl il heb i oo
hepédeastelly Udedlin GadEintRMBode® for I Vifo £aﬁgﬁuagmg ROWRaRE a
subcut aneous tunors. Nucl ear imagi ng studi es showed

s thapyitisi B vins-edatedhepgtocelulprnargingay ecll v @euEWSX gragn as
g% 0 ﬁl?ﬁl%?ﬁg t!uﬁlo@’ I@Qgeaﬁ'qﬁgé&? gfutd}/es %o»@l!::d ﬁlglédwpi?ahtzatlon of

| mrunot ar

[ @&ﬁaﬁﬂlssﬂE-dEﬁloﬁﬁtﬁtm@%%ob e;&mffdillymddtsénshﬁnfyaﬂ@ -0 moAb as a
i nt ernal ized by HCC cells, making it a good candi date
f dotenHial impynofargeting qrj@MyngIMagingAssibxi ¢ agent or gene
therapy to tunor cells that express the AF-20

argE-96 tho AW HdstdRel ftinl 9o b ﬁﬁ&ﬁhl@e@q{) I-T’(E% lc88d) $haking it a

which are not able to inte |ze W|th| t urror
c@obé caroliddte foin thetasgetddi dwtlvery@f genotaic ggandor genefthdragyoto

Yt U b M i A SRR SPh e
Staﬁﬁ% erls ¥2¢h Z8@8t 1O fRihtertiizd WithiPAR tGRSY (U3t EHhich they

Pseudononas exotoxin was found to have potent
arpind arg gereraliicngtwisefitl fon syght taxgetedidelivdy, srdd theyaard nphable to

R e e e 5 BBl APEAN 20

C @A I8 €ortj @gatdd B PSENTRSNCHANERTtiMif B a8 Ity hhwOp RERQhHA-tumor
AF- 20- i rmunol |£osomas specifically bound to HCC and

otaRBYityirpiio BathddeC celly and in avoevigh widei mige titdh IEC xgnografis.

I
" a5 ARFsPobABLE dipld], REPREREMAL coentyoupled to
ceipbsdmefsecs)nm@edrwgmuﬁr@m:in 2@F-20-imsugslipdb@ned dpacifically

t hat nconj ugat ed |i poso whereas no difference
a@%ﬁ&@%&%@m&% ecer celf linss s¥pressingthe iATy2¢,antigen

nana @Je?é’ idl ﬁhérﬁ&lﬁzﬁd%@%"@% FAdeah BFAFLRR aﬂlgﬁzﬁeddlgosomes

Kinetic yS| S owed rap| assoclation o
[ rwrﬂntmbsmﬁdmeswm bdstwteeu fend 2@0 times greptehthmathatafi on
60 m nytes. ] 00026

condi t.i ons. bein hed af t
ARNSEN feaked ]gl? é@ﬁ ng géfger?r%fed’@?éﬂ 5?9’%‘3( RVEFRSRng]L
t 318 63rRat 8AR: Qﬁbl‘lﬁél%"v%(nt antibody and unconjugated liposomes. Kinetic

analysis showed rapid association of AF-20 immunoliposomes with target cells,

with saturation conditions being reached after 60 minutes.

AF-20 moAD also has been used to develop experimental targeted gene delivery
systems. In one such approach, a specific adenoviral gene delivery system
consisting of a bifunctional Fab-antibody conjugate (2Hx-2-AF-20) was generated
through AF-20 moAb crosslinkage to an anti-hexon antibody Fab fragment. The
conjugate complex was found to be rapidly internalized at 37°C, and enhanced

levels of reporter gene expression was observed in AF-20 antigen positive HCC

11



systenms. I n one such approach, a specific adenoviral

gene delivery system consisting of a bifunctional
wao-alwsardeebody conjugate (M- 2- AF-20) was generBtBdA2005/000142

t hrough AF-20 npAb crosslinkage to an anti-hexon

anti body Fab fragnment. The conjugate conpl ex was

found to be rapidly internalized at 37C, and enhanced

| evel s of reporter gene expression was observed in

AF-20 antigen positive HCC 11 WD 2005/ 075647

PCENCARONS /10 AF12Rantigeh hegatiya comtotl celis. AB-apothansppgeach, AF-20

[ I ls.. |. th . AF- 20 .
e e £l AlNA iR B A ARPERS ERols ity parine,
Clret gk AeNver§ REhEPaiRellulhOdardftifia BECY €¢1)%. Binding and
hepat ocel | ul ar carci noma (HCC) cells. Binding and

i nnternatizatioataf dvF-26-chplestery bbnsrmgicay s cos famed bieflugrescence

conf.irmed fluorescence. m ' .

¢ AGHoBERY R SR TR B lele S RO P S o Lo
| gistibadit i Traskfectibh dff hfcfetds©or Bdta-alactbsidaszaesrter genes
bet a- ?al actosi dase _reporter genes, conplexed to

Acomplexed faAF0peholgstar vlrspermipe gasalief indugh lewels e geng of
AN ! : Uil
o S res T BB PO ol et o AL OETR 00 T b e MPhere i s

a pressing need for cancer treatnents, particularly
[00027] f oks the padveahsdusdion shoavsetherena a pagieing naed fon oancenfredtinents,

| ung. and o] orectal, carci noma., The muri ne ocl onal
e isyty SREDg e el G REE. Apenpaarons of e G 01
debiot&dtil rbgrc‘irﬁ{ni’a‘?,tﬁfé highERYndfortal %%oﬁ?,@FQO@H&A&QﬁfePs
met ast ases, but in order to be effective nust have

r gdoroisd as ameangefdaivenmg targetqortbéreptsl thesedumors and their

[ nogeni.city. Accordingly there is.a need for ..
C RTGHEES b e O SECCHYG B e BaPseddn i gamigivn or
MybfetaBBi nd irimbgehRity. AtédrBingly BB is & Resd fok Ehitnerit ahd
the AF-20 antigen. [00028] The description herein of
dilsimpnized agiibpdisdletsedfram Ar20 prasfdethel whain ey clfnisgand
Wth.-k coMposgi ti-ons, nethods, and systenms is in
nc?pﬁ%fy}glp}gf&gﬁh e‘g@?g aﬁlgn&} the scope of the invention
to their exclusion. Indeed, enbodi ments of the

[00028] i rMerdes@iptiomhyreimef distelvpitagds@ng deleterions propenies assbeiated with
known conposi.tions, nethods, and A systens w

s UMPERICRBIPPFIEARS MethAds A1 SHaPe & 8RR YW leﬁeﬁf?%@ﬁ}mit the
E:ng% df RS invelﬁw\%%%igxcﬂé%ngmh, o%llng&? ég ihé: ig\{/ention

ments of this invention are nmade aval
t heaysincimde pomignslp§ ooves 9r ot known compositions, methods, and

systems without suffering from the disadvantages and deleterious properties.

SUMMARY OF THE EMBODIMENTS

[00029] Embodiments of this invention are made available by the surprising discovery and
development of chimeric and humanized antibodies that retain favorable affinity
with AF-20 and offer an important new approach to the treatment of at least three

major, devastating cancers.

[00030] One embodiment of the invention encompasses chimeric and humanized

antibodies and fragments thereof capable of recognizing the AF-20 antigen

12



devel opment of chineric and humani zed anti bodi es t hat
retain favorable affinity wth AF-20 and offer an

WO ppentsmt new approach to the treatnment of atPdEaa00s/000142
three major, devastating cancers. [00030] One
enbodi nent of the invention enconpasses chineric and
humani zed anti bodi es and fragnents thereof capabl e of
recogni zing the AF-20 antigen 12 WD 2005/075647
PCT/ CA2005/ 000142 associ ated with hepatocel | ul ar
C asmcmmdawtlaummﬂclanmn@ma,t ddendaargnomaphihe durg, colorectal

carci hona ot her c 2 nti bodi.es

o B PR R icnitres CAT S CortibOoS LRI A RRURison ot
C ihigRivehtiGnfdl A th¢himerié BRiBYdYRNd Zethe AbdaRREY antibody
descri bed herein, including the s guences of the VRs,

Eﬁigscanbed berin, islydieg the @@q;letam of itlee YBP W;ﬁ?ﬁés
nmen 6] e
iE@gﬁFﬂ%ﬁ%gﬁ@@hﬁggggékv@&% 8%% " pol ypepti des

descri bed herein in non-human AF-20 anti bodies and in
[00031] hutrither @thbodimen® o fithe iibediies efconigasseF RR, #RcandBR) , and

t he, pol ynuc| e s encodi g t he s well as the
udel BG’FPtéfi‘]Fééié“ﬁlﬁﬁ?F‘g hereinopmPRdY &Fpéﬁ 9@%@@@@ fithhyrpgnized
crgabh Qﬁ‘tlbdafles'(@VRL Fﬁhtdng@t')ﬁsg ahd tﬂé)f[)éﬂpﬁt%fl:%dﬁggs encoding the

conposi tions capabl e of recog i ZI ng
arshmg,eats we[l%OBQ]lseﬁof thabd ipplyonekotedeb aod pelypepsides hnethe creation

L B S5 RO SR SR e i e

emragggélpn vectors conprising pol ynucl eotides
encodi hg AF-20 anti bodi es and VRs, FRs and CDRs

operably associated with pronoter sequences al so are
[00032] pr@wdﬂe@pna!sembmhmeyt of the i pretfongripvid el ynusieotides encoding

R ORI R S OB et

artbhipaiging polyesleotidds eAtullikgRBE-20[n0038Es &idovRs, AR 8 d WDRs
the invention also pertain to the use of AF-20 .
arPPrebly assodigied WHE pr@n%@hwgp@cem% agpEpyidegh Similarly,

! ?ﬁm@%ﬁb&ﬁm@ fi’&fﬁkr}: o%rcoﬁﬁgf?aﬁ&nig)st RRAYOEHhAPREN

ung, colorectal carcin er cancers
Wekplessap vesars farehd\expEssioanifiAJe 0 altitsididspWRk, FRs and CDRs.
enbodi nents of the invention relate to the use of such

anti bodi es a tar et.ed deliver ste 0t.0X| C
100033 3 JupRhinGitn o e TRTRGHOR AP AR 1o T GERT AP ATt BEiEs for th
r Qﬁ’égﬁ@k@ | ds6tSmerdtQhd krdmiat %@Qﬂocélﬁﬁﬁ%&@mrﬂi QB RhRinoma
such’ as cyt oki nes, for pro-drugs or for gene
t ledthgplumg, colorectal carcinoma and other cancers which express the AF-20
antigen. Additional embodiments of the invention relate to the use of such
antibodies as targeted delivery systems for cytotoxic agents such as

chemotherapeutic drugs, peptides or radionuclides, for immunological response

promoters such as cytokines, for pro-drugs or for gene therapies.

[00034] Another embodiment of the invention relates to the use of humanized AF-20
antibodies, and VRs, FRs and CDRs thereof, in directed molecular evolution
technologies such as phage display or bacterial or yeast cell surface display
technologies in order to generate polypeptides with enhanced affinity, specificity,

stability or other desired characteristics.
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[ 00034] Anot her enbodi nent of the invention relates to
the use of humani zed AF-20 anti bodies, and VRs, FRs
w@ansLDBes7 t hereof , in directed nol ecul ar evol UPCDOA2005/000142
technol ogi es such as phage display or bacterial or
yeast cell surface display technologies in order to
generate pol ypeptides with enhanced affinity,
specificity, stability or other desired
characteristics. 13 WO 2005/075647 PCT/ CA2005/ 000142
[00035] @hb@‘i]bj @t évaturby, @nd shardderisticesf thapdesetaneantion msH begome
of the presen nvent i onme_apparent u
c GRETGRRRRT SRR otat Blomie Sl B BN i epteRde
appsmged clainms. BRI EF DESCRI PTI ON OF THE FI GURES
[00036] FIG 1 shows the DNA and am no acid sequence
of NYR- 1002 VH chain tzgether with the four FRs and

t RRIEF A ECRIESHINIQR dHEAF TQUREDH0037] FIG 2 shows the
DNA and ami no acid sequence of NYR-1002 variable |ight

oonze ) A e 508 RO gy s

heﬁwm@_if@ummaeﬁ@e ODR&d@éfied ih Q0039] FIG 4 shows
the antlbody i ght chain expression vector [00040]

shows the potentlal human T cel

[000371. d:éﬁt |2f sbévam the PR ARg, ymingaid g?ﬂuenv‘apf P |V6ﬂ%b16fhght
angmm%ethe{rf&fl&%k 5 FRsOnd BRVE CORG i@dIRaGF 1 changes

epl topes created I n variants of VH
regions of NYR-1002. [00042] FIG 7 shows the am no
[00038] adHiIG. 8 kamegethe antibquytheavy caire@ipress®es vecteat ed i n
variants of VK regions of NYR-1002. [00043] FIG 8

S t he and ] acid se nce of primary
[00039] Nﬁmiﬁw%gﬂﬁ%@ggﬁgcmm@%’é’nmﬂ %Gnd ani no aci d
sequence of primary NYR-1002 VK variant, NYD VKI.

[00040] [ Qﬁm5]sh&bﬁhk%t@h@mrﬁdiﬁr gellepitopds afehiiedlinase ﬁéfﬁ@'%ﬁdlght
yield of protein A purified antibody from1l litre

ofVaélalPIFm@OftﬁLRfMtlQﬂ@ [00046] FIG 11: Response of
20 donors to NYDI VH2/ NYDI VK2 anti body and NYR- 1002

[00041] mﬁbﬂ% sﬁ@\% &%%ih@ ald 'Eﬁ&lg-gs GRd bot@ﬁﬁﬁ%ﬁitoﬂe@ created in variants of
Vy regions of NYR-1002.

[00042] FIG. 7 shows the amino acid changes and potential epitopes created in variants of
Vk regions of NYR-1002.

[00043] FIG. 8 shows the DNA and amino acid sequence of primary NYDIVHLI.

[00044] FIG. 9 shows the DNA and amino acid sequence of primary NYR-1002 Vg
variant, NYDIVK].

[00045] FIG.10: shows the modified antibodies produced and yield of protein A purified
antibody from 1 litre of culture supernatant.

[00046] FIG. 11: Response of 20 donors to NYDIVH2/NYDIVK2 antibody and NYR-

1002 murine antibody in human T cell assays.

14



WO 2005/ 075647 PCT/ CA2005/ 000142 DETAI LED DESCRI PTI ON
[00047] In general, the follow ng words or phrases
whans/otdse7 i ndi cated definitions when used in PEECA2005/000142
descri ption, exanples, and clains: [00048] The
expressions "AF-20" or "AF-20 antigen" refer to the
adenocarinoma cell antigen described in U S. Patent
No. 5,703,213, the disclosure of which is
i ncorporated herein by reference in its entirety, and
capabl e of binding to the nurine antibody produced by
t ETAMEDIBESCREATIOM ne deposited under the Budapest
Treaty with the Anerican Type Culture Collection

[00047] ( 'TRNESKeral, BB fédWing wods rPBBasedIBav@itNEihdidardANEERItIoRD Adibh
Accessi on No. HB 8687 0049] The expressions "AF-20

miwsgs! in theygespgplaen, |ezéemgles apd clapms:20 nonocl onal
anti body" refer to a non-hunan anti body and fragments

[00048] t b[‘flre%Q regﬁ'.ﬁ" "AQF Q@D&bllﬁ: 96 antgeeﬂdkl Ca hQqhd %n&%@g{% ecell

ese expressions s 'y 1nc
mahtlgﬁn deatribddan Y. 8. atenit Dod 5 7082t 3, ahMﬂclbsuréJoSthatle nt

No. 5, 703, d d d b h |1
R R SRR RNl P
T%me%i%bﬁ%r@@ﬁ&eﬁ%‘tﬁ@h Yot cof 1Rk B{)osgtgd uﬁ@éf’%’x nd

gi ven the Deposi't Accessi on No. 9687. [00050]
ABudapait Megati with thETAGericAnal yperGdure Gellostron (‘b"aTCGTmel April

CHL 1, G A S BEBhR 9380 1

"NYR-1002" refers to the nurine antibody pr oduced by
[00049] E hmeféjfebﬂ&{m ‘AFeD0 nld AL « A0 @5l dy 188 H “AF - Q{Bm%ﬁ&?lonal
w

The expression "constant region" or "
r ehibedyl gefente apmshynan guibaiy andfragmentytheraed @hat isrrgpable of

are v c

) AR R T ol B DR e e
f wAtboddescribednd slanaed (ncl ,lSaPht@ﬁlt 6. 3,708, 23t dnld @alyduiced by the
ant i body de Eendent cellul ar cytotoxicity. [0Q0052] The
gdwbridema e¢lling depogitedamdenihg Budapast "\P@PEYe‘ﬁlrﬂafb@s‘\fﬁWaPsTYPe

Rl HORTELORATCEIEI TR 15 1 o o€ Bepos:
i deoekssival No.IKIBO6RDI ypepti de chai ns of nol ecul ar wei ght
appr oxi mately 23,000 15 WO 2005/ 075647

/ 5/0Q " ltons (the "1ight in" and
1000501 &3 G REREaT MGGy R AIFAS A RgR R R (o ondion
located at 10801 University Boulevard, Manassas, Virginia, 20110-2209, USA.
“NYR-1002” refers to the murine antibody produced by the hybridoma cell line
ATCC designation HB 9687.

[00051] The expression “constant region” or “CR” refers to the constant domains of an
antibody that are not involved directly in binding the antibody to an antigen, but
that are involved in various effector functions, such as participation of the

antibody in antibody dependent cellular cytotoxicity.

[00052] The general structure of antibodies in vertebrates now is well understood
(Edelman, G. M., Ann. N.Y. Acad. Sci., 190: 5 (1971)). Antibodies consist of
two identical light polypeptide chains of molecular weight approximately 23,000
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53, 000- 70, 000 (the "heavy chain"). The four chains are

joined by disulfide bonds in a "Y" configuration
wobmseise4t he | i ght chai ns bracket the heavy chedTieA2005/000142

starting at the nmouth of the "Y" configuration. The

"branch" portion of the "Y' configuration is

desi gnated the Fab region; the stemportion of the "Y"

configuration is designated the Fc region. The am no

acid sequence orientation runs fromthe N-term na
erddltens (e lighpchpin’® hand two identicaldheawy ¢homnst of mddecular weight

nd.at the. hot of each chain
NP Moo sBewedinc? REE S ciReeoF dgnGhoy Aiyfdg bonds
spgal ”Qﬂohﬁ%ﬁrﬂﬂ’oﬂ wﬁeraﬂltthg fiphttdAdins BtdckétitRélhédvy cRids btarting
appr oxi mat e 100 amino acids in length, there being

slat gremeuth pﬁthed‘ﬁ(s?’ Jeafigaation.i G “laam:hh saxienefgher Bhd
f &
i ;c%[{f %&é%&?%ydg%lgﬁﬁg#h%%d yreg{ogg%gg SYRLE A&~ €gi on

reg |on that

eXxbafigiratifieis desighited thg Rcaagibh. The ‘mhmocdnai seqaddeofightation
within a particular class of antibody does not vary
wities frora t@f‘p@dmﬂm@ftk spdt therep ahtirHdd f%ﬁgttratlort tgghe C-terminal

a%ﬁg?ﬁle%l {tSI'ntdf%ch ¢Rain. RS- t%rﬁ{lﬁ%l fehd oé%@&\é@ aﬁﬁble region

cl asses Ofo constant regions t eterm ne t ass
ofhaving specnﬁutyofglr theudnitigemthlaedidited (t| afd is IagMoxirgaQelyllQO)ammo

i ieaethBeeborns fighrinPion BuvySt iditand HEB R and

refghgg@bod}'tg@anmy ant region or class determ nes
subsequent “ef fectof functi on of the anti body,

i ncludi ng activation of conplenment (Kabat, E. A.,
[00053] StThecvatiabile re:g;m grjtnged m eac b tog yorstant region that extends the

WRDEGEPhgh s e B et P BE el enioRth does

( Aol ﬂah fdityadf.the &dtibali ¢ @ile., themntipehictifigy it).PPh
{ Aty gﬁ%%%r;%gs%) U file. thermufien chtidey i).PPhere

| mﬁyﬁ bwn wgjor clpgses @{ gggja)nt rqgmqs éhqt ﬁgtevgmpélm @ass of the

SHB LA AR Mg 1.

or8 knd £ egﬁhdﬂa muEatghadsitdyor apbﬂnn’) hehaschairdonsanpegioas)e dThe
wi t h ei ther kappa or | anbda |ight fhaln The I jght and
heRUStaRtT8gIAR ohrlassdniermanss sybssawd atfeiorinstion ofdhe antihgdy,

t hiof o bR K bYOENEE 1

o et o o K A A SRl GonBlt i

wHemmurtohwgyi amﬂﬂmmgimbludmmlsy and HKgeped 83-486,didlt) éhndmrt Winston

hy | donma r b cells. 54 p i.0

301616183 offir efiTgespopies (@RS I3 Finct HbriahPiSh ¢ hi

ealﬁﬂmﬁf%b[olo@f Pf) ot varsl Aaay (1938); rI@oH] "S aé? a‘?nfriu?lﬁﬁid/logy, 48:

that are involved directly in bindin

2033/(09%36)) WHAETh< (b ks 100101 4lgtermines the antlgen w1th wh1ch it will
react. Light chains are classified as either k (kappa) or A (lambda). Each heavy
chain class can be prepared with either kappa or lambda light chain. The light and
heavy chains are covalently bonded to each other, and the “tail” portions of the

two heavy chains are bonded to each other by covalent disulfide linkages when

the immunoglobulins are generated either by hybridomas or by B cells.

[00054] The expression “variable region” or “VR” refers to the domains within each pair

of light and heavy chains in an antibody that are involved directly in binding the
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anti body to the antigen. Each heavy chain has at one
end a variable domain (VH) followed by a nunber of
wa@osshass7 domai ns. Each |ight chain has a varipdt/€A2005/000142

domain (VL) at one end and a constant domain at its

ot her end; the constant domain of the light chain is
aligned with the first constant donmain of the heavy

chain, and the light chain variable donmain is aligned
with the variable domain of the heavy chain. [00055]
Thetlbo@rtesﬂm antigen.c Baghl mym tlaain hgs stoneend o Vmgahleegwmmn (VH)

er riabl e ion r,t.0,one_or
ot SRSt Rl 3 PRy aRhao hart Botien il uaf v i,
I ehRes(VFeRshe dndwid aicBnithe déalairtdllie ofiegeAdIhéEorstaaht
or heavy chains of an antibody (See Kabat, E. A et

aldomameefi thp gkt chpinpp aligned vit the fng sonssyt damain ofithe beavy
N%i’l!nﬁnzﬂ'ld th@ﬁ t c%&%s\iagfalf)liélglgh}ta is §ﬁ Igdfarlalgl(]: %§1¥1)clpn of

These’ expr es ervarla Ie reg
ashekéwveﬁmby Kabat et al. (" Sequences of Protelns of
I mmunol ogi cal Interest," Kabat E., et al., US Dept. of

[00055) Tﬁﬂﬁtngﬁgsgor&wﬁenﬁgl%%%f Besanal Bfob ISR Bl
GPOCb'Ra’ r@fég td—@rﬁekor rﬂor%kthe@lygér-valﬁﬁle%%o%?en(eh%z%) T

each chain are in close proxim
f rdatmmmhg reggms (SDRapfound irhtht WarigbbiResgicns @iﬁilgMe)rchtehar chains

oiona Ay Sk A Er bR APl mological

I gatleRRt, Nakiondt Rostit@E6f H@alﬁhnBeﬂiéscﬁDMél Qf1987f)}a THdse eRedskons
regions wthin the variable regl ons of the |light and

hemlyd%ﬂiahmgermm@iﬁ regions podsfinedby Kabbbar al K Sequerges of | |
S P
SIAERS S by ROl LR 08 1205 LS Rayn 30

ThageareSdiees; i1 983 orltlﬁ&:lhyp@ﬁzahbms @odpmlm@ d&ﬁeﬁh@rﬁu SteeEss of
regions interposed betwee

vantibgdies (Félgt%éndokeSkhIeMOﬂ dih\t)l éﬂ@ 9%81&/(1&88% g héﬁ% n
223 tgéél?% gar%glg%é %Claon seggénce %ﬁé ni 0?lo %ﬁ&’?&ﬁ){z}? (te Rs

alfrom Beqjﬂleamhanpcfonﬁﬂhntetme @drmiation oHthe gntigdn Hindiag eisd. ,
Nat i onal Institutes of Health, Bethesda M. (1987),

a a struct definitiqgn Chot hi a and esk,
1000361 5 Megcpressions  Faerank r%iepo’ﬂé@% o0 A0 o e p{f5e
Wfﬁa!m\ﬁ)rk ?ég#ﬁs vithin fld bbb reUibAesrand hg}%aa héa\gaéhlaﬁﬁ %f an

e structural definition i1s preferréd,
raatlb@:ga @eeKabalchit Afdl @él &gqut:mss o€ Hnoémmﬂl@immqloglcal

gg}}{éo %@ B%gSI gl?trese of lt\ﬁpBgt (é)SS a?IZ/ISd%Ad987)). These expressions

include those amino acid sequences regions interposed between the CDRs within

the variable regions of the light and heavy chains of an antibody.

[00057] CDR and FR residues are determined according to a standard sequence definition
(Kabat et al., Sequences of Proteins of Immunological Interest, National Institutes
of Health, Bethesda Md. (1987), and a structural definition (as in Chothia and
Lesk, J. Mot. Biol. 196:901-217 (1987). Where these two methods result in
slightly different identifications of a CDR, the structural definition is preferred,

but the residues identified by the sequence definition method are considered
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I mportant FR residues for determ ning which framework
residues to inport into a consensus sequence. [00058]

wdbooswedsaut this description, reference i s nmadeCt/gALd0e/000142

[00058]

[00059]

[00060]

nunbering schene from Kabat, E. A, et al., Sequences
of Proteins of |Inmunological Interest (Nationa
Institutes of Health, Bethesda, Ml. (1987) and (1991).
In these conpendi uns, Kabat |ists nany am no acid
sequences for antibodies for each subclass, and lists

t hmposatt FRoesidnésyfondatenminmg vehichnframewarkfresidessdh import into a
residue position in that subclass. Kabat uses a

nePAEFIEEEPgni ng a resi due number to each anino
acid in a listed sequence, and this nethod for

aShir@liphogt thRSdehiiptioH e B énch 3 SmbeSOTRe nEhBeHlR @héfe Hom
field. The Kabat nunbering schene is followed in this

d&bat, Bt Poret af ctrameceref Protaipridmmymolggical injorss (NgHonal

t SSi i .d hoat ' .

A REOB GRS HEwBU Bled 1R 7 Parf 1S 17 4 4RR0 bRy
C Aigbaniiktsmman p amirdocdcldossguerichefdr ahtilomdiesfos éaeh Subclass, and lists
General ly, the candidate sequence is aligned wi.th any

i RO COBIRITHY SETERE AT agidy/OreArE arRdNS Rastivare &af n
Kahgd1ass AKiaBTRES 2 MRYhod?6r L6 in?ﬁ eaage n@hbd¥o EQMUIRS acid
usi ng commonly accepted conputer prograns. Al gnnent

may a thistefl aequente ed tHiy mathod dorsassigniagiresid weoiuthbeeshad bbesome

that are co 0 st Fab.seqguences_.  For .exanpl e,

¢ AR e TR e 10 KEA PR DBHRR SPSBE R ol Wer 3 819 wo
CyRt@gipiea. t hat have the sanme residue nunbers; in VL
domain the two cysteines typically are at residue
nunbers 23 and 88, and in the VH domain the two )
cyior phipesesexdithis éyenyl, éapssigngesidyn prvehessitozpcandidatgantibody
[ 00060] .Eranewor k. resi dye I t_not.. al wa
AT B SRMEReer biof Rt TR FieaneP PR, S Sotows
hanefslowikestégaRG enfetallly MBE Yardiddié FRuerRlis elX@ied véith dny

the case of a CDR from a candi date seguence which is

| amgamogiehnlin srRAuEHR or AnY FRNSCRIG SeAieacs i Kabsht Alignmgnt ey

it ' ' ' r

r beiinBbl BREE or bY Byt bl Gae A drirRg dograms.
r efslighiesit mag be Cailitarkd by ussggume aatnovndid kesidues thak aebeymon
align wth a Kabat sequence for residues 34 and 36.

b P TS0 Ees AeAUEBEsSq er perle Ahe Relivand haqugﬁaw erehy tyRiceile

3 i [ G0 :

F devio I U8 ST 0B T Kt B RO B0y oin the two

cysteines typically are at residue numbers 23 and 88, and in the Vi domain the

two cysteine residues typically are numbered 22 and 92.

Framework residues generally, but not always, have approximately the same
number of residues, however the CDRs will vary in size. For example, in the case
of a CDR from a candidate sequence which is longer than the CDR in the
sequence in Kabat to which it is aligned, typically suffixes are added to the
residue number to indicate the insertion of additional residues. For candidate
sequences which, for example, align with a Kabat sequence for residues 34 and 36
but have no residue between them to align with residue 35, the number 35 is

simply not assigned to a residue.
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[00061] The term "anti body"” is used in the broadest
sense and specifically covers single nonocl ona
wandosibesdiees (i ncl udi ng agoni st and ant agoni st PCT/CA2005/000142
anti bodi es) and anti body conpositions with
pol yepi topic specificity. The term "anti body" al so
i ncl udes obvious variants, derivatives, anal ogs,
fragnents, mnetics, all of which substantially
retain the binding characteristics and ot her
[00061] pr”laspéc:rm tlbodx He usaddndhe braaddsbesdye arf[dopedfifalisheovers single

i b
- SRR anBRERT (5 RgnEeontH e b @RI HTRAGED R aftitbay
s &b fipasitiom With glgg?wpe@sp%c@ehy DTHE R8m “ahtidbdy” al’6 includes

i ndi vi dual anti| es conprising the popul ation are
i pbMous amaé&s@ dprivatiyes, apaless, tlagmenisumimetics ol bef whinly

méh@stt Q{Aﬁ %1 t@@%meﬁxg%%ﬁtﬂgmcg afll gftter ?{@E@Ig? g the stated

anoc onal s-are spec
diah@ibéd3d agalnst a single epitopic region of an
antigen. Furthernore, in contrast to conventi onal

( ycl onal ant i bo reparatjions that typically
[00062] | ﬁ%eﬁaereaﬁl? apenfel %q%f Fnyihad S rap éﬁe‘ﬁéfap%srﬁfcers to'an
d 'anlﬁédé/'H tﬁﬁé@ﬁ&n%ﬁlaﬁ%ﬁ’ bf ARRBh1ial BRI METALoUsSntibodies,

direct agai nst a single determnant on the antigen.
| n.eadati indiyrduabantiveidies spmpiising theypopniation kisndéntical except for

ant i badi es e advant eou§ in that they. can be
s;ﬂ?ﬁ%@ﬁ R P RYEIESY |t may CLHKE%H{‘&H‘W?J Agowys-
Otl\h&ﬁoc'ldﬂillmwoaﬁb' |afer}§gh1%' QQ&:@@ byﬁ? éi??éé’tbﬁ 'a%{e inst a smgle epltoplc

“monocl onal " i ndi cates the charac of t anti b
asreglen pfan yieghn Burthermore ineinsnastio |camrey1tlhmh§gdweloml)

oAbl PR R RS A0l GARRhchngfRafRate i
p&ﬁifdzr@hﬂ @Eerﬂiﬁidﬂ&epltdjﬁﬁ) exchIRb &b idt d‘iﬁcféﬁragﬁlhgtrk?dmgle
antlbodles to be used in accordance with the

i ietonmingnt emthegati g dniggditing thsirispesaficiye mesaclpnal gntibodies

d edf‘& £d\agagpéﬁa KR Ela? fhegtc%gg%)% sgr}tl{\%hgﬁ rﬁng thﬁgrgd 4%32%1&190?; 5),
u SooRahinabid, by%tﬁe‘tﬁﬁﬁogbbﬂam Iy et al.). The
"nmonocl onal anti bodi es" also include clones of

oo SR b et M e
Aot R rdrh B ﬁBétﬁﬁmH? h@ﬂlogé}féoﬁ@ﬁ&]ﬁ'ﬂlﬂ%ﬁ% a{ii@lﬁﬁﬁésbﬁﬂi 1's ot to

Cl ackson et al. ture 52:624-628 (1991) and’ Marks
etbeaonstrugd aa/mqumr@ mbductlza 2f 88 lanEbady @1y particedar method.

MR AL (e e N

t REv@@Ebn nAS UéSﬁaﬁlehﬁ/ftﬁé RyBHd®ma method first described by Kohler et al.,
Nature, 256:495 (1975), or may be made by recombinant DNA methods (see, €.g.,
U.S. Pat. No. 4,816,567 to Cabilly et al.). The “monoclonal antibodies” also
include clones of antigen-recognition and binding-site containing antibody
fragments (Fv clones) isolated from phage antibody libraries using the techniques
described in Clackson et al., Nature, 352:624-628 (1991) and Marks et al., J. Mol.
Biol., 222:581-597 (1991), for example.
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defined as a portion of an intact antibody conprising
the antigen binding site or variable region of the
w0 nioaotseant i body, wherein the portion is free BET/CAB005/000142

constant heavy chain domains (i.e., CH2, CH3, and

CH4, depending on anti body isotype) of the Fc region

of the intact antibody. Exanples of antibody fragnents

i nclude Fab, Fab', Fab'-SH, F(ab')2, and Fv

fragnents; diabodies; any antibody fragnent that is a
[00064] pS1Antibpdy ﬁegthau;”r@dallggrmaycai vanantthereofyas used hegeinfare

¢ CERHLE TharBh PEon FERLEMER sa SRR P BeBR PRARE e o

aRjatikisle yegﬁéxasme fntad? ranuﬁddw{nﬁe&hﬁhe pBRioNRE Rb Sﬁth): constant
including without limtation %&‘E“nSI ngl e-chain Fv.

( demy) cha dfvmll@ss fie Qllib% ,ang depsindingom; anéibody isotype)
£ RRYRE Pion it (RS ey HEATRiS 0 AibBa TR Gy fnfte

| iFab} FabldHab'-SHE) F(ab'bﬁaﬁtDFﬁfrﬁgmé’mﬁ hiiabodas, @Bsatibade ffagment

heavy chain noiety; and (3) single chai n pol ypepti des
cohatas ﬁpﬁlgp%nﬂdy hgwiag ReEATE HEGture papsigisgofoagipintermpted

f
nGaence pl g RLus3AhA B PR (R SRR o Hhglp-choin
! Ia@)hbodyrmgmemb'l art ’ylngknhabrmyypdpndghantladmg with®ut limitation

nyventi.on, further S eC|f|c or
e éhemFI (SR dRalesvies; ams inpolyneglidsserontagnieg
antnlyPQEVidht BETR Whiabld Hon';lﬁna&td P8¥ent tﬁe?&ﬂ?lgc{ta c§>/nta1ns the three

conprising one or nmore heavy chains, the
c HZDR¢ ef the dightcdmiravaniabkrdpnere vGthotrhan dssbdiated hepvy chaia

or nor e tan omai n e ence

GRS u LS Reln A BRSO R bl e hed e
aRfatiEBId Yogi o) @t QlfragniefythBleBHEontA8ing PheSBFHARTIORs HOHB Redvy
an int act ant | body, and/or a |eucCine zipper seg@ence

f whein wauablp r%lomavltmut #n asgecipied gehtrcélgmcmmeb'eq%m dy or

con uence of th chai n
SUTERNE e PREMM RER S5 Fufoe bUFicsB Y of AR g
f GErub@ktsifoienedzfrdiR SicSatb@uhtiondd dﬁﬁb‘b%} fﬂ@gmﬁits aln-an ahtibody
| munol ., 148: 1547-1553 (1992) and the GCN4 | euci ne
7i FAgmenteQBpTISREION ORI élﬁ%mmhé@s the heayy Jheméaspn goptain
exp %ﬁ§b9ﬁwf§n&mﬁgjc anti body" refers to a polypeptide
conprising the Vvariable region of a non-human
anti body that binds AF-20 linked to at |east 20 WO
2005/ 075647 dnebr 620 OhistiOddidain sequences (e.g., CHI in the IgG

isotype) found in a non-Fc region of an intact antibody, and/or

¢ any hinge region sequence found in an intact antibody, and/or

¢ aleucine zipper sequence fused to or situated in the hinge region
sequence or the constant domain sequence of the heavy chain(s).
Suitable leucine zipper sequences include the jun and fos leucine
zippers taught by Kostelney et al., J. Immunol., 148: 1547-1553
(1992) and the GCN4 leucine zipper described in the examples

below.

[00065] The expression “chimeric antibody” refers to a polypeptide comprising the
variable region of a non-human antibody that binds AF-20 linked to at least
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anot her part of another protein, preferably the
constant region of a human anti body. [00066] The term
w0 baosmrieaed” i nsofar as it pertains to a "hunmaPCmead?005/000142

anti body refers to a polypeptide conprising a
nodi fied variable region of a human anti body wherein a
portion of the variable region, preferably a portion
substantially | ess than the intact human vari abl e
domai n, has been substituted by the corresponding
S @qg@nmarf ofmothenprotdinmaefesbbicthe sonstant wgioresfn kman

b%‘ﬁp variable region is |linked to at |east

er part of another protein, preferably the
constant region of a human antibody. The expression
[00066] " MhEAETZ GthinginicQO tsefar ad 11 kialas o rRimansdet? Baibod§ réfers to a

whi ch sone or all CDR_ residues and/or_ possibly sone FR

r Pehpgriide comprisings medified vagablerseinnef arhusianantibedioterein a
2R G Ry e PRy SBF Dy SRl s e

exmaetﬁﬁm vatibblerdoimaing hastideh sahstitaedioy theccbn‘dgmnémg

i muno 1c;bul in m no aci.d seguence _vari ;;}_n

f rsswgq PRI A IyRan spegies b whereigrthgmedificd vagablg gegion is
AlinkOd 8Nt 'l&gpalﬁ')ﬂg:r 8511? BF af R Pr B, ﬁrefé?aﬂl? @ie‘%n@tﬁﬂt’ 88ion of

substantially the am no aci d sequehce of
| rrumey! anbbd)dyn EhecdxareSH Hmmzﬁmabahbs”ahtlydesﬁmman

bR R on LB DAt PP Y e
c m&u@ﬁufedwleﬁ&m@ﬁd{n dhdlogus dited 1ﬁa§den@8ﬁotheﬁ{& Hﬁ%a@l
prefer vari abl e domai ns (Fab, Fab', F(ab’

FaibbedIQS)%atrarv\mnahle ofbinding the AERAQ antiggn.aThe @fprcssl@n

, d h f
G S ReY RE 18 ML RGP RImRT R0 seopnsen
r egiigmor #agmiehiohereof that is Rapuble éfBiRHING OMRE AR E MIERAIHE
sequence., The humani zed antlboq§ trmally  also wll

cdhpcpmprisgs A Bhzagion inying whstantially tﬁmmgchnuwce ofa
f
YA ab e P Bl ROt BBl R senponc

bQﬁbﬁbh&uhMthnmhagMbﬂmlmelI as at Ieast the vari abl e
domai n of a heavy chain. The antibody al so may

[00067]it Hglgggpg%};{}x%g%]éﬁlzeq-ﬁrgt%ﬂgmllfg@pg L%ét&pth}gvgt%{] tleast one,

S %& %cﬁ%pfe‘?&%l? ™o C\La‘?‘ﬁﬁle(ﬁfomaiﬂ?‘;gpﬁlg @'aB'?F{a'b'jﬁ Fab&) By e Which
I gA and any I sotype,
| rad:ll Qndubmmgtm all bz, CDY mlmscbohgspftmdws theis¢ gf @ hen-human

CORHBPARERET P a5 BB BBt b PR RGP e e

human immunoglobulin consensus sequence. The humanized antibody optimally

also will comprise at least a portion of an immunoglobulin constant region (Fc),
typically that of a human immunoglobulin. Ordinarily, the antibody will contain
both the light chain as well as at least the variable domain of a heavy chain. The
antibody also may include the CH1, hinge, CH2, CH3, and CH4 regions of the
heavy chain. The humanized antibody may be selected from any class of
immunoglobulins, including IgM, IgG, IgD, IgA and IgE, and any isotype,
including IgG1, IgG2, IgG3 and IgG4. Usually the constant domain is a

complement fixing constant domain where it is desired that the humanized
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WD 2005/ 075647 PCT/ CA2005/ 000142 anti body exhi bit

cytotoxic activity, and the class is typically 1gG and
weetersabty 1gd . Wiere such cytotoxic activiPgr/Ca2000000142

desirabl e, the constant domain may be of the IgQ&

cl ass. The humani zed anti body may conpri se sequences

fromnore than one class or isotype, and selecting

particul ar constant donmains to optimze desired

effector functions is within the ordinary skill in the

arantibddyeexk®itaryto taiR actiaty, amd thefclashies thipinaliy p€taraiprefecadhyy
need.n correspond .preci.sely to it ar ent al .

© et et e TR E T e Bardesitio e GRS Bhdrunapigmay be
NRY tRE M AAE NTRE Hurliniz&HR8bbdynaP Bom g;s"ees{eﬁh&ﬁeé)from more

del etion of one or nore residues so t e CDR or F
r dhancens cdass bhisotypetanddelsstingparéotareopsae domagistth optimies

R e irkBohTR i a8l o ThERR and cOR
dirggTBid ¢fahé Hurdhdiedd arltibbaly Ackdaiot Eéieespbid Preéively o tHeParental

bi ndi ng target.. [OOO68£ The expression "humani zed
arsequsaess; ¢.8l, S importfdal on fhsrqonsenses FR aeayidieragiagenized by

oAb RS LBBSIORS HBRRS o SRS R BB gpFr
ankdideoh thvit bite dovg noet@fspagtoithérathe cor{ssisus be grritipess
speci es_of origin, type, of Protein, i myunQgl obul i n

f
8|aa§'§0dcyr Sugh anutaiong gwivas imdl not keextensyesad B tRY by i d
ool es e anen! y . R
£ Rarh SEATP ekt ORE SRR (b HothiBhg g o™ ©

expressi on "humani zed anti body" further includes
[00068] ariitielrapiess omtithmpuiedpapbodié silsoancedascthybdd andmgeombennt

P AT P P ER PP FEHOIF tgBion of Sne or more
dt BRIt BAFL 2038t ibodewith @hy h&tero .epggll%@éit s};t@ééé?dl@ﬁ of
y

of the antibody or polypeptide (pre part
ofspeaes-dfiorigin, dypegifpretaimhinagureglebudin clags pegjibglaspdestgnation,

non-human, apt.i bpd identifving in.the amng aci

o SR R o BV oo B aitb R Al SRS sBfibl he
T-desikdShioReitamdivityi ng t he am no acid sequence(s) of
the one or nore epitopes to elimnate at |east one of
T-cel | eﬁé}opes identified in order to elimnate

r

h
100069] o ThercBtsstion ReumimeRdGgaRPAH tTyregr it catigndiesgind
g%ﬁ@%ﬁﬁ?ﬁq%&% H&ﬁ%&%&g@ﬁ@ drhabiy re&lﬁgali}gfgggz’)’&%icity

€ creation of a humani zed ant
prrefagveatal the aftdnetantifddy, tord hempr bY dreabétiiodbhHddterdifing anktast
nost preferably, greate alg)out 95

r than % of .. the
h AT SRR PR g aienss aﬁ%‘g apji qdwwé‘éﬁ%& {Sbef?rﬁ'a'géhat
Ofp 2kt nBAHGMaforiER &eH as £V Gt RAURBHOADS 2 non-human antibody),

identifying in the amino acid sequence one or more potential epitopes for human
T-cells, and modifying the amino acid sequence(s) of the one or more epitopes to
eliminate at least one of the T-cell epitopes identified in order to eliminate or
reduce the immunogenicity of the protein or portions thereof when exposed to the
human immune system. In the creation of a humanized antibody, preferably about
75%, more preferably about 90%, and most preferably greater than about 95% of
the humanized antibody residues will correspond to those of the parental FR and

CDR sequences.
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22 WD 2005/ 075647 PCT/ CA2005/ 000142 [000701 The
phrase "T-cell epitopes” refers to specific peptide
weewsersses that either bind with reasonabl e efPCTCanDy/000142

to MHC class Il nol ecul es or which, from previous or
ot her studies, showthe ability to stinulate T-cells
via presentation on MHC class |l nolecules. It wll

be understood, however, that not all such peptide
sequences Wwi |l be delivered into the correct MHC
[00070] c IThs phtase EEicelllepitopes rders bespeckisrpetiis sequem;ss thiat either bind

o i fesonnIB ity ts MRS ctast, BrbctRdest g Shilh, 1620 Rtevigys or

| otifdr SR1dIk ] shoRahs BSiEESoREhul AT -RUE ViaPrésentafl6P bh VEEC class
that are presented by MHC class Il on the surface of

ant inglegulgs.cl avillibgginderstopd, hgweverg thag pet all spel peptide sequences

SRR R R B L s SonBRE R P
{ @ldsHE Heding eﬂbvﬂr b@ﬁ@ﬁab@&e&@@dm a 14r@@édlan bletem for
expression "bifunctional antibody” refers to an

aﬁ?b%’%ﬁ}“ MBE clasy Uhindingnl alsgrwilibgunderstpod aat evercsuch

[
PR oA Sl Ry By RGP o e TR AT Bltsgnting
t aleljsewxll Eloit 2K aemb teeponse Haptasonsvrichilingsy lack of spproprivte T sell
bound, .an to the antigen-bearing tunor
cSPcifigipt e@ﬂaﬁw Y%%W&Meﬁmag &f1e RATESUR RFPTidS seguence.
one in which each armhas specificity for a different

[00071] € Wﬂe%ﬁregglo@“ﬁlﬂﬂ%ﬁoﬁﬁ AR ?regefé@% gﬁﬂntﬂfod& Rat ?@Jyl haV®one
herapeutically or biolfogically nodified. In any

c atsna hat/i‘ne atsperificitator obo ditegeniezsite, such ds alrtmpree@sqcuawd a}ntlgen

pr f. mnth one.or ndi sites,specific
B el b s o Aol For el § P b i,

s RR¢d fHafisTRin@ aha g&ﬁtletﬁﬁlttb @8 antilzexi-b Li@or can

anti gen associ ate a tunor, an i nfectious

orAjtamnativelyo thedu fvaetiofiab anfthedy mayde ong o whichzagh agh b%ﬂ

bi f un

A T o S B R R

t hﬂé'@péillﬁbitll}e@i' bislogieallpmodidied. Tiefuey ¢asel.thShybtid mntbbdlds hive a
bi functignal antibodies nmay be derived, as n ed,
eidupkspepifigitpgiretsrably with OB%PII morghIpging éléqwemge fordhe hapten
G TP Y o OEGE Sldniled ficPRSrok s LR ARED K5 Almple,
C canqanti gﬁdasstﬁcmtbd) sdthanttumon din ésfectiond /oogani shg @netites disease state.
thereof. Methods for obtaining such hybrid antibodies
are dis ernat i

000721 logical BATRonaNgBAT e desuiprl ol mBurogesg Paten
pHEAPREBPA B@%%O%ﬂbﬁl@l@iﬂoﬁ’@sﬁﬁ&l 1 tBd drt arehreferred. Such

publ i shed Apr. 8, 7, the disclosures of both of
whiybtid ar blfumtmnpiomabetﬁemM@bﬁ deryvededsarodert either biologically by

cell fusion techniques, or chemically, especially with cross-linking agents or
disulfide bridge-forming reagents, and may be comprised of those antibodies
and/or fragments thereof. Methods for obtaining such hybrid antibodies are
disclosed, for example, in International Publication No. W083/03679, published
Oct. 27, 1983, and European Patent Application EPA 0 217 577, published Apr. 8,
1987, the disclosures of both of which are incorporated herein by reference in

their entireties. Particularly preferred bifunctional antibodies are those
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their entireties. Particularly preferred bifunctional
anti bodi es are those 23 WD 2005/ 075647

wEONseAs@05/ 000142  bi ol ogical ly prepared fronP@r/CA2005/000142
"pol ydone" or "quadroma"” or which are synthetically
prepared with cross-1inking agents such as
bi s- (mal ei m deo) -nethyl ether ("BMMVE"), or with other
cross-linking agents famliar to those skilled in the
art. [00073] The term "conjugated"” nmeans to couple
dibiadogicailyoprepared frentd Spodydentet) oe teqiadromilat' tor warilt drer by

nunrT eous . neans , by .caval ent bo .

IR rerBisd M oS IBAPEGh Ay D spalgmideo)-methy!

n%thek @'BMMEW QHrRdth SRR ERINRAYL Rfks FAATIAF RSthBQNHIRG in the
by various linkers such as thioether |inkers or

t lartoester linkers. Direct coupling involves one

nol ecul e attached to anot her nol ecul e of interest.

1000731 e EY RRR e B e ARG RGP Bl i
branggier wﬁhmlreotlymeame at, b?@bﬁﬂerﬁ iboRdihf Ybyaionl ditaleAChdnding,
to the nolecule of interest. [00074] The expression

+ bytignie Rpediaganby neadearic hagdingeRevalenibonding sclydes herding
t
e B A ERAERh B8 it R AR ROAROURL AR, BHEE: Aiplng
6-ihvoleglons mﬂecuw:ttafch&d toeanothef motecolgrofidntereste dﬂdlkmz cmrp,lmg
al kyl ati ng agent

ch as nechl oret ham t hi
c Al yasnmgintolegrls ﬁmﬁ%to a@athﬁt@plf-‘ﬁé e @Rt@iereﬁtn JAcis s a
U e -

di bromomanni tol, strept ozot ocin, mt on_ym n_ C
[00074] c i Ehedixptessom i yiotoxie agerdt meams :(nlyl a)gel(lttbmt)ls deétsipicatal to cobld.

b th ¢l ude
BfRUG efoq PR R oS B AGHEele SineBfest &
(%Hérbﬁﬁwiirﬁx)e 6-8ib QlanfieCtRarabiat - NReRsGHalil dechdbarics hlylating

epi rubicin, ~mtoXantrone and bi santrene; anti bi otics

i regkntg eu@a@tmwblw@hammcmqmwyblpmucﬂ 1bElpbeigi carmustine

cal, am.cin f ci AMC) ; and
OB EmSsad 0 hER ContRe SRR et s,
Vidyelotikpliteniadé)dnachiRéthahindcbusGifiig fdtlfrkﬂn@hﬁﬁm@ol a@pnizswcm
i ncl ude paclitaxel %t axol), .ricin, [ﬁ)seudo

expiteydn Cgeisdighigro @mmecrg/l@wﬂ&ﬁ B mfgtl%tm aétddiatboelatm
© Phob i P L5t IR daBh ARl Gorn R MBR fifein),

OoXy antnracin

1 -ddebiutiond Mhamtyahbg nletor@huopmminonwcds Jdanpmanaep]mbwm
tetracai ne, | | docal ne, g r anol pur ony

eBoR d bifpaeas: Pl Eac 8 R ARGy en (Astinomycin D),
Cctflédn%%,%ﬁﬂéﬂ%mdﬂ%ﬁﬂ'%y&g dnd-dnliPihyein ((AME) SAPRRimytotic

agents such as the vinca alkaloids, vincristine and vinblastine. Other cytotoxic

agents include paclitaxel (taxol), ricin, pseudomonas exotoxin, gemcitabine,
cytochalasin B, gramicidin D, ethidium bromide, emetine, etoposide, tenoposide,
colchicin, dihydroxy anthracin dione, 1-dehydrotestosterone, glucocorticoids,
procaine, tetracaine, lidocaine, propranolol, puromycin, procarbazine,
hydroxyurea, asparaginase, corticosteroids, mytotane (O,P'-(DDD)), interferons,

and mixtures of these cytotoxic agents.
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and m xtures of these cytotoxic agents. 24 WO
2005/ 075647 PCT/ CA2005/ 000142 [00075] In a

w@asosiozishar |y preferred enbodi nent, cytotoxi c BOEOAS005/000142

i nclude one or nore of the NTP peptides disclosed in
U S. application serial Nos. 10/153,334, 10/198, 070,
10/ 198, 069, and 10/ 294,891, the disclosures of each of
whi ch are incorporated by reference herein in their
entirety. These NTP peptide, NTP peptide fragnments,
[00075] adn aprdicnlakly prefaredembedingyiacedtoxis ageatshinghadd onscr more of

anf i ies,.,descri bed rein. to facilitate,t r, cell
o dhs REP peRiasaSTalosaEh U filichPor 8l No8 BB
deatos®H7ehnn/19d,@svhhd 167294188, tY dislodurés-afleheineiewhich are
deoxynucl eoti des that are chenicallihsynthesized b

k ABREPGTaieH by seferenenherein 1p e ARGty e %ﬁe,N%mﬁax@Por

0 o ot . . _ T
PSSR At DRTHSL Sl UGBl B RGgcd appies
Mal¢sctibed A8@in torfasilitate tdmox yellndoeasss. de H- phosphonat e
i nternedi ates as described by Froehler et al., Nucl.

100076] BB esdEs s Red er A dgRO S PSr-1egBGysinEigr s Bouble-stranded
t QRbRRERoRdes tRA Y BIAN O FhihesiSALEY BIbwn @bthods B6ER as
as used herein, generally fefers to a procedure
wiphpgphotrisstentphosphate) bsphyfsphoramiatiiefchempsitrycesing solidiphlass ¢

G iechniipO R BB 6P PRERU P EEMIT RS RS
Geex @lukosid€ HUsHsfhdrafedhieRhbdite§ hdastisedesydSrottiler a2,

region of interest or beyond needs to be avail abl e,
s Nuel.tAxids Bes..gdn 39%24070d 9860 Haeysare shenipurified ogned:;
t he,primer ing identical or simlar in sequence to
oﬁﬁgg? 1m%®?§§%s of the tenplate to be anplified. The
5' termnal nucleotides of the two prinmers may
[00077] c OTheaech@igue olff “pdlgmennss clgdin tdaeti@yPos f FBOR fiak asdddiereiblCR
can be used to anplify specific RNA segfences X
s pERFrRIY rORIA I R HTRSAAEES WCER MRS amguhis A & spgQidic piggg of
C DINRYeld 44 RN RGHd/bF PEM, %@Amﬁlﬁtéd%s%‘éséﬁﬂ‘eﬂ inSIéI.eS. Pat. No.

bacteri ophage or plasm d sequences, etc.

genEl3al 95yissud Tuls2&t1987.. Geahldly, Spquence idorowtiotyiom the ends of

Quant. . Bial.., 51: 263 (1987);. Erlich, ed. - .

TR BT, SR LE 1 g dpallibly ey thahGlignougfeotide
hefighdls cBAR dedighdshahifrstRinSdaiRal H¥imNatin kbficREd %,
exanple of a nucleic acid pol'ynerase reacti on net hod

f appesifsl sttagdsaf the teopllase to becarplifest Thedsiminatowgiedtisenof
Lgﬁﬁﬁoepg&er% rril(argloc\/(\)/ri]ncril&lec\!v&lll ﬁwae(r:xldsd oé t%%iiﬁeRMate%sal. %CR can

be used to amplify specific RNA sequences, specific DNA sequences from total

genomic DNA, and cDNA transcribed from total cellular RNA, bacteriophage or

plasmid sequences, etc. See generally Mullis et al., Cold Spring Harbor Symp.

Quant. Biol., 51: 263 (1987); Erlich, ed., PCR Technology, (Stockton Press, N.Y .,

1989). As used herein, PCR is considered to be one, but not the only, example of

a nucleic acid polymerase reaction method for amplifying a nucleic acid test

sample, comprising the use of a known nucleic acid (DNA or RNA) as a primer

and utilizing a nucleic acid polymerase to amplify or generate a specific piece of
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and utilizing a nucleic acid polynerase to anplify or
generate a specific piece of 25 WO 2005/ 075647
wERODsLASO05/ 000142 nucl eic acid or to anplif yPOT/CA2005/000142
generate a specific piece of nucleic acid which is
conplenentary to a particular nucleic acid. [00078]
"Treatnment” as it is used herein refers to both
therapeutic treatnent and prophylactic or
preventati ve neasures. Those in need of treatnent
i motletacidharge amplifieamigeneiataa spveifidipgeredd nuelsicvaeld wizsh is
those, prone to hayve the di.sor.der or those in which
t ﬁ8m8i£‘b“1n&’é¥tt‘? %p‘f‘r\éc‘bl@r Wg‘?}‘éﬁ? d. [00079] Features of
enbodi nents described herein relate to humani zed and

[00078] C [TrEkrhént” a8t iiP@dl Bereirl feRGSRIBSth tHREAPEREPtreARSnOdnd
derivatives thereof that are capable of binding to

adEombwiact AopRSVept veaneasyish Aposeon nogd efifraatment dnsdudatthese
W'airg dalc\g{tﬁ kﬁéodi‘?or&é?' l Well3 gxo%g g?o%'e% leVGW‘hE Icﬂiisorqe or thpse in
hepa% car Cl noma CE|aTSS, an adenocar Ci nomma cCe fS OP

t ehicloiherdisordtr isvode pMbreatedpeci fical |y, enbodi ments
relate to humani zed and chineric anti bodi es,

fragnents, polypeptjdes qQr derivatives thereof derived
[00079] £ Fgatuges b FF\%@de*dieéﬁH?edéﬁfqubE%‘iﬁe f%@tmwgze&ra@é&g%erwy
hy.br: [ i j r
e R DB RO Pl B AIRES e st e byt OF
Thhéndnd odidenorasciniese célbadigte A 20, athsch s @bmtiatedovith

nucl ei c_acid sequenc t.hat express the present .

i mmq%ceé%ﬁ%ﬁpefgﬁ%ﬁl@ Repelnspictont sellgd adenocarcinoma
f IROOBNLE colBRladP ARl Aesre @Eedijﬁd'aﬂlyl,aérhy&ﬁmkﬁl@ QR to humanized
nmet hods for producing suc humani zed and chineric

arnd higesic, anfibedjess fragmenss) pohyneptidessor dadvatiies therdof derived

specific to AF-2 net.hods . for usjin u humani zed

A HEPeR g el uBSaY el B8 B Rkl T
dexTE@!dedigsation HIB D68 Bootiéripn-Hualapafbodlesthat/speti@ibilBy bind
and derivatives specific to AF-20, continuous

hyAf-28ofhe embpdimenisslescibas herest alsaredate tq ngleigad sequences
h . . A . . . and

o B B, 80 Bt e en R Y uRALAER an P ORMIRE Bl 20

C Hragatents, poliypdptidessr dutivhtiagnimsrts, mkthode fdrpadduesg such

t hereof, and net hods of .use thereof for . the treatnent

orhugeatzRe and clymerie gpuhadies; Bagraets palPRIids ARG Pty Es
IRREG O RIARSROIRRAL R uSIBMLUTRuRAEA 08 Rlmall HBbbfes,

umani zed ant ies“fromthe murine AF-2
arftagomedys, poigpepaides arabdevivetiads th gerdiraty otheopdlpp&idides, variants
tS %ﬁ rﬁlﬁﬁ%gllfé ;s'petclq{sc 6 M&,I c%ntallr?&olug %%ﬁdo%‘a%ﬁi— I}n%(g %épa%{]edof

secreting such humanized and chimeric antibodies, pharmaceutical and diagnostic

compositions containing such humanized or chimeric antibodies or fragments or
derivatives thereof, and methods of use thereof for the treatment or diagnosis of

cancer.

[00080] Various embodiments described herein arise from the creation of chimeric and
humanized antibodies from the murine AF-20 antibody that are capable of binding
to AF-20. Surprisingly, the chimeric antibody, chNYR-1002, and the humanized
antibody, huNYR-1002, proved capable of binding to the AF-20 antigen.
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ant i body, huNYR-1002, proved capable of binding to the
AF-20 antigen. 26 WD 2005/ 075647 PCT/ CA2005/ 000142
w@ 0@881364One enbodi nent of this invention provPGEEA2005/000142
chinmeric derivative of the AF-20 anti body, chNYR-1002,
in which the nmurine variable regions of NYR 1002, VH
and VK, were joined onto human 1gGl or K constant
regi ons respectively. Qther enbodi nents include other
chimeric derivatives of NYR-1002 havi ng different
[00081] h @mmrmhﬂdgngmof thagjinyemtiongurovidesa clg@zne ﬁiememtyé af the AF-20

OB SERCTm P Bt RS o v

Angl Ngr we eﬂiefr%ﬂto Rin@a Iges oamwmahm@ldﬁs ds géétiv‘épy Tther
the chNYR-1002 chimeric anti body, huNYR-100

wieimbiediseanssinclaide hthenghimenie deri eqtivenp@¥ YRalM2 Hawing different

Pl et O B 3 oSl SO Bt e o
?&ﬁ&h@ﬁh&nﬁé VA IPtegidvnk BENTRC 002, ®pidnapgs nodified to

i m nate one or nore of the T-cell epi t opes
dentified to elimnpate_or reduce . the i nmmungo eni&l)ty

[00082] ofAItOﬁ]??r SROPBERAR Prevides AbyeRizad deriyagiye ohts
[ f .
aicf i WO BN 8% b G polbtiiat Hior £ ol bffboes have
I aﬁbxdaiemﬁal @m themagno) asd aec;uencmabf tlee Y@and Wik trégiddmeof chNYR-
hunmani éggheva“ abl, i ons _of 2, VH and VK,

c Pk ncis@éég‘s‘]“t%VF?l?F%?Pl@ﬁ%’&Pﬂ'@ﬁ@ to
Pre@vlifiRs ohd 6 Iﬂmertﬁ tﬁé:T Qeﬁt egucs-‘p@g E&ﬁﬁﬁ&ﬂtmlnﬁlﬁ% %& Fedﬁeé fhe

sequences of ified in the V
r egmmnmgcrflcn\wﬁ' th@@ﬂlbOGDQThe e(nBE@memsmo gn,cm@pRst ((t]@ﬁQ

| Runepied g rrop PR g shuidn @ isetenf hH bonsfiiisons
( SEE h@lgm or mln@da édﬂetahﬁ@gﬁonés Bived tTJ]smamum thedfuthnized

sequences of these CDRs be nodified, however. The

amaneblamgiorzsetﬁ]\émel 092, \éaémd qumnqﬂrleﬂlém V0P

changed by up to 10% by am no acid substitutions,

in : 0 .
[00083] ‘f;\;r{ﬂe? Q%B?e%ﬁg %1%9 ael ﬁ}%%ﬁ&]&(ﬁp&& &é é@%}&h@?&éﬂg HPe14i€ acid

p fseﬁlﬁifnaéd of thp CDRs 1dé3%ﬁeﬂ ithie A& larid ¢ regiensiof NMR-ilOQIZ CDR 1
humani zed anti bodi es co ri.sing_the anino _ac
4§ HOHER o mCERs (SERED ey et M 5 S QiIBITg, ) péthetedt

b'aﬂgfn%dt@mq rgsEéaiﬁﬂNgﬂchg@ Y ($E6 ﬁﬁfmf § sh@epids (G No.

Oor nore am no aci utlons insertion
ar)dif oite heel ehainnThe Bnefocacatdeguérives afthese GRSl nmgdpa amckfied,

of each is substantiall h ous to,t of
s JONe Pl PR ErgSeeeE PRheeh CpRay Breteraiitechineed by

anfy 15388 by amino acid substitutions, insertions and/or deletions, more

preferably up to 20%, more preferably up to 30% and even more preferably up to
40%, provided that the resulting humanized antibodies comprising the amino acid
sequences maintain their binding specificity for the binding target. Each CDR
may therefore include one, two or more amino acid substitutions, insertions and/or
deletions. Preferably the amino acid sequence of each CDR is substantially
homologous to that of a specific CDR disclosed in this invention. Skilled artisans

will appreciate that the listing of a specific amino acid sequence will inherently
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wi |l appreciate that the listing of a specific am no
acid sequence will inherently 27 WO 2005/ 075647

wWEONseAe05/ 000142 include within its |istingpet/icAaodos/000142

[00084]

[00085]

[00086]

t hese nodifications, so long as the activity and
utility of the sequence is substantially retained.

[ 00084] The pol ynucl eoti de and pol ypepti de sequences
provi ded herein have utility in the generation of

ot her humani zed anti bodies, for exanple by repl acing
t hecl@Rvithiagisdistngéll vhbeseanodibcgionegiodnsg asf the attimeyrand

QOHPEE eSS PRI D SE VA 2ol o 1 egi tns, such

as by replacing the CDR regions in the variable

I e POBmAtleatididpolypebtidsiiequartes grovived hersnhaveéaitili@binahe

regi ons share significant honology with the nurine

\é@pn%qi@ olehasiumanizedntibagss, fWﬁé?Hﬂ’@ byjueadag ﬁleéHlDR
P o B AR BB PR ey O v

angilipoinythe péreetrion D @tien hwdagiz@lvaaetlelregiony) sadlsas Byaeplacing
utility in the identification_of significant]|y

hdhot Bgdssionpikthe v ariarremns 9f; ﬁamn%amébﬂdwh?réél}e lyraan
S RO RSl B 8 A0 L Bi'cgions o
hINTER# 1062. Ahe¢selseqliensesalsd lmve nbbgyinfthagrennsofipel ypeptides

one Qqr re of the I gi nal jn the.humani zed ..
arraP gt tirde i e AT iERaoee polyButPiRs o Ra BeRide
TheqRRPQYHRAES habmiI RN RARSAR t AR datién of significantly
anti bodi es, antibody fragnents and pol ypeptides

c dotmwilogong CORs afthumaner bamanigedcprRbodies,tshitks ad hosawantmned in

0QQ85] E di prent s _descri hed herein ther include
L iy orBAd it BndREs, 1B cliBoiol bt cnopHpiss
h o] 180l Sntikddi ddnt URBY &8 eEh gaibntstiA VHEch o Urinksrd Yf the
fragments, polypeptides, variable reglons an

d CDRs
semging CPRedn dhahurmanized antiodsoae sgpiaced by § CDR(s) described
C \/ | | (1 . .
SRR b4 HBRShE A B R ol ey
arfrapéneats 4hd )pol ypeptides @biamingCarese mydt of theCIDR$ of this iavention.
refers to the substitution of an amno acid with

anot her within the sane. gener al cl ass, .g.., one
adirabodinggmts ées&si)af hsrem B?rﬁ’éau%ec‘faa}aet%ﬁﬁ ﬁgulae'ieat,s thyt gre
basi : . . o . .

oS RorBRltd e BORBATE BERLE R RCd Rty
Wl ypeptidass eaxcible togioas awhSBRs a¢tifosh heieimo TEheselmay contain,

SHPELILLER SpuLdcn MHMRL b L1 S 000 I

I eRh6 adifs b SinfiaPhin®ld dc¥dsPf For example, conservative substitution
refers to the substitution of an amino acid with another within the same general
class, e.g., one acidic amino acid with another acidic amino acid, one basic amino
acid with another basic amino acid, or one neutral amino acid by another neutral
amino acid. What is intended by a conservative amino acid substitution is well

known in the art.

The phrase “substantially homologous™ is used herein in regard to the similarity of

a subject amino acid sequence (of an oligo- or poly-peptide or protein) to a

28



a subject am no acid sequence (of an oligo- or

pol y-peptide or protein) to a 28 WO 2005/ 075647
wWEONsO0A2@05/ 000142 rel ated, reference am no aeCTCA2005/000142

sequence. This phrase typically is defined as at | east

about 75% "correspondence,” --i.e., the state of
identical amno acid residues being situated in
paral |l el -- between the subject and reference sequences

when those sequences are in "alignnment," (i.e. when a
nirelated] refareriyeranoifio 4qid béquences s phress typically isslefinediasi at least

the suhject and/or reference s nces .so .as t. .
R a5 (BRI griRS ol resitues
C PelngSRANIE DEFarDIRI VDR deh eheSRBjERNaRBe fererldd sbqueléi&shen
are not part of the subject and reference sequences;

althese seqenegsAreril “alignnent, df.c. wian 4 minimalrumbes of {eull"| trises

t I?x% & H@énﬁﬁgert%? %ﬁl@%ﬁl{]g&yang} H‘e%refléeo Lgh%e&({]%lml aximize the
nunoper inserted I'n e rererence seauence. n tnﬁl S
defuiibiet 60dxistghaisarie 06eespeltate Betiveen theRsquURtE). “Null” bases

"related" to a sub{ ect sequence where both am no acid

s dFURM PaE ofthesublgst addesrense sequsaeesi e g mypmabaymber of
o g b PO ! .
polett Ea Bserd o BT S it e SRR hipgpmoer

Eadnderted irt the refpreatesaqaermenn thss dfiniitives e réfEredle sequence is

anti hodi es, . anji body. fragnents or polypeptides may

| FABHHSTEY elfeduo A rPIBYAPRnCS WRFIS Gt FTRIEG i seaentes make
p@g)ﬂ?@@fds Q¢ ﬁox@i%npbf pl‘afeinsmvﬁiﬁl'l afe UKD ‘aﬁﬁgod?és%ﬁiﬂ&ﬁy _

e.g., such as fusion proteins, bi- and nmulti-specific
arftaghediseer, padypegtidesciidhh theaapabilatyiod dindong teLAK-26e Each of the

th f d.t.he lik 000871. A furt t t hj.
| RS SABRYDE et e TR dist Ao} e PR b ypgplides
n Qﬁéﬁhﬁe@ﬁh&ltmﬁﬁ&ﬁe@,fanﬁmyrﬁb{gﬂ{&?s,eﬁolxgéﬁﬂ@s Mtbi- or

regions of huNYR-1002. These sequences have utilit
i muylfdunetivarkbRrosinsoé.g o srbiras fusiemproteing bi-iapd anwt-spgoaiic
examl e as. rep e for ndi,ng.,vari abl e
;BB C PR R R e, S W ip S TR T
have utility in the identification of significantly
[00087] haarblrage uspevtesfithib igventign prosides tHelam@ino acid Audresiresponding
anti bodi es, such as those  contained in a ljbrary or
bdwklewr acad saquences phbibe dumamized ¥ u2pd Yerfegions pEph kel 002.

il i . . ) o _
B gl R I
ardxagele. as Tidacenizats foethe sofrespphéing ead ahip segsons wia humad

ant i.podi and anti bo fra nts.in,whi.ch. one, or . por
ofanflﬁ%‘gyor isRaugnges 3&25 Qaver@ﬂﬁzs Hithe AdenFECatinRent siemificantly

a"liohﬁ)%@bu@ rv@rie[b?@fe%ﬁﬁlg oPHurRarY 8F hlrEzddeatiBeHis, such as those
described herein.” The enbodi nents al so enconpass

bicopaictiin a dibtaryp ovbank, of anch dndibbpdies. These sequences also have
utility in the creation of antibody fragments and polypeptides that are capable of

binding to the AF-20 antigen. The embodiments further encompass humanized
antibodies and antibody fragments in which one or more of the original variable
regions in the humanized antibody are replaced by a variable region(s) described
herein. The embodiments also encompass bispecific antibodies, antibody
fragments and polypeptides containing one or more of the humanized variable

regions described herein.
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fragnents and pol ypepti des contai ning one or nore of
the humani zed variable regions described herein. 29
wOER0BAD 75647 PCT/ CA2005/ 000142 [00088] Enbedi/ormios/o00142

of the invention also enconpass the use of the

humani zed anti bodi es, antibody fragnents, CDRs and

humani zed vari abl e regi ons described herein in

di rect ed nol ecul ar evol ution technol ogi es such as

phage display technologies, and bacterial and yeast
[00088] c dimbasiiménts ef thiesmieation elst pdonyiassthe Bhagkthe &i'umpiua

& GO G2 Yoyt T B ChBS i R bl @b desbtibed

a %Efeﬂpﬂﬁdlf&%ﬂmE&léﬂ'bvBluhbﬁ tecflﬁ&lﬂkﬁé@ Eﬁcﬁtﬂs %haéee(ﬁbﬂﬁ‘y
genes oOr genes encod Ing humani zed ant i bodi es™ or

afiedhpolegiesrangrhaptesal andysast deth gufasetdkﬁpkyttmlm Phage

RS pla AT Bt o ARl o5 5P Lo Ean b8 o
f ipr@diR8 hovid hideh ahfiiiiagd angbdy fRepniéhis Nvirksl frorf dariable

di spl ayed as functional antibody fragnents on the
s Geg16R BENCS P gPRES ﬁnq@@aomar@zeé angibediesser antibody fragments.

'A&H@ﬁ%oﬁﬁhﬁ%&hﬂéﬁ a‘h‘?‘% gtiaB esﬂeﬁl%h%grzée s e gl%ﬁ%d f¥Pame

hage ehone
f umoteitherad mpjod pemﬁnoe S:oﬂfprotéii’n%eﬁﬁ bf béithment@an bactstibphaigé
sel ection_of ene encodi ng t nti hody exhibitin
t ﬁsglbasplv%éer fff d dippgyed %%f@nﬁmagmm%ﬁfix agiFs gp theurtace

p of ?&rﬁﬁagé Fﬁfncfeh BeBafsEile ﬁl%ﬂg%gi ﬁ%%PﬁiﬂaﬁQ l,aYn ngé\ghg,ged

n a variety of rrms
r é)/NAwppﬁeﬁthe phagp gendmiensebactions laised oﬁ?tlrerfamno@p] propertiesnof

ooy afo Bl Sieeiion of T cdeiye Entosint B adigy eghibiting
alfthose REgeHia. 3525 ARdphaal 3ds shARITURDrBpdH VS S BLEEAY

anti - oxazol oné i bodi es froma smal random
conbinatorial library of variable region genes derived

[00089] f rPé\ﬁgQ ¢isplay Ic@reb@,p@formledwm vaready of foematshand fenthgirapview, See,

hhESPONS & od s.a at
at gd BB PE CuRRh okl RSB AR rERe S e Upo Fiabie
enfildan Beaeel for bhage@idptdy. (T19E18bn @f &/, Nhtire 352653
ceIIs i splaying high-affinity surface |nnunoglobulln

a9 kiselatedta diverge #reay of @atiwazaiencpntibedies frppy agmall random

d |
B R NAHIS R,

i nmnaﬁhmed nsio@| In a materahimmibse rerofisd, mﬁllst&lyagehestmﬂymulate

enes. In thi met hod, the affinity, specificit
?r%‘ﬁﬁ%‘ﬁ’éﬁ? eht@ rate GATRRIC IORSTIHLIGAT) < Spwe obfhe Ghapsh] 2 ed

gﬁ%t:r(g%gllscggl’ﬂ? gcﬁltfla‘gggl{g? A%, SRPBREME BSSTEthE Bfbh-affinity surface
immunoglobulin are preferentlally replicated and differentiated during subsequent
antigen challenge. This natural process can be mimicked by employing
techniques that introduce small random mutations in the antibody genes. In this
method, the affinity, specificity, immunogenicity or other characteristics of
humanized antibodies can be improved and new humanized antibodies, antibody

fragments and polypeptides capable of binding to the AF-20 antigen be

discovered.
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fragnents and pol ypepti des capable of binding to the
AF-20 antigen be discovered. 30 WO 2005/ 075647
wWENs0A2@05/ 000142 1000901 Anot her enbodi ment PCT/CA2005/000142

enconpasses chinmeric and hunani zed anti bodi es and
anti body fragnments derived from ot her non-human
nonocl onal anti bodies that bind AF-20. The raising of
nonocl onal anti bodi es against a desired antigen is
well known in the art. United States Patent No.

[00090] 5 Ar@B)cR rmbdé'mmt bemmpassesehistic and hywaeized amipodies and

monecl I odi to the AE-20 anti n o

AR, et SR ol g ir oo ihe sinogiss ha
arwid AEQ'OG The rﬁlbﬁggﬁﬂﬁih@ﬂbﬂzﬂ affiboddésifaindFa débired antigen is
anti bodies frommce and ot her non-human host ani nmal s.

[ (ymldm“@xlnéhe arbt Hoded $tateg BatentlNe 1 didHidrdescrihes ope glethpd

b i o) ..
LR B o s G0 0B Ammuniving
amtucg efith HAGES fH@@ e¢llsarithid tethsd ﬁsadp@ﬂcabllbmhé @é&dration of
ant i bodi es may be made using the ybri doma net hod

f jother Ads3Q ?‘i‘tﬁlé’éleé;ﬁ%m“@ranét"ﬂ&lr nonﬂamav dostagumaly s
(1975), or my be made by reconbi nant DNA net hods

[00091] ( W)Rer tﬁ’@tﬁodé\@ gefler@ttGronSlinan aRtibdtfes 42¥ Well%ﬁ@mqﬁttm arfdl

nmouse or oth er appropri ate host aninmal, such as a
h e benpplied taaumqurzahmnk;e‘;?OCU:S Hﬁﬁlmllz enlb)bghe m,H —20 plht(gen

o SRS A 0% hedMsbrb R b i s b het g e

i IHybHddind wwdtﬁrﬂmkma%q{aﬂmw 60) Ndt6r h%m%f( Bl9bs) or

| mmunochem Research, IncC. I t’on,
munayi s reads hyerscombimaniddNA m@th@ds (U $PasrAVorelh 8316a5r6é7) In the
bqQo 7 to 14 da | at er_.ani s.are bl ed

© Bt Ritthof & obse ey eBpEbrAR IR b Cpithizs o Hafter
aroe nieaqieatdonkdly] is ifnhiuaizep bthaatisle sSstutanases (Beyorest ed
from aninmals, and poly cIonaI anti bodi es are isol ated

f rl@tmpgémewmom@tmm@ﬁ antlgenml%gm@mm fiich @p ryonephasphoryl

N T

f iThé.; Hhumnélton, Moaxlt Y, st multcprle sieast Tg@nwedks ilner the ammals are
chr omat ogr.aphy. [000921 Th hod descri bed above js

usb@ast% agfl{7dp il 41dpiplatse prigea wsﬁo ledran dacsenpm 3§ gssayed for anti-
Q.l.-nem@{1 REHHELRP060Ed Baf! ik &ﬁah@aiusWsHa aﬁ§ﬁ&bé§t&9ﬁ$ﬁ4

b|n to the 1 nmuni zing agent t er nat
| yanjrhals,yané potyeionbkaritiodies mdsolated/ fromoserd yypinveytienl

Lo ot el Haet B 6L oI, SeU) Sl A gLy 2 e
chromatography, hydroxylapatite chromatography, gel filtration, dialysis, or
antigen affinity chromatography.

[00092] The method described above is used to elicit lymphocytes that produce or are
capable of producing antibodies that will specifically bind to the immunizing
agent. Alternatively, lymphocytes may be immunized in vitro. Lymphocytes then
can be fused with myeloma cells using a suitable fusing agent, such as
polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies:
Principles and Practice, pp.59-103 (Academic Press, 1986)).
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pol yet hyl ene glycol, to forma hybridoma cell (Goding,
Monocl onal Anti bodies: Principles and Practice,

wWEpS9756@08 (Academ ¢ Press, 1986)). 31 WO 2005POm6A2005/000142

[00093]

[00094]

[00095]

[00096]

PCT/ CA2005/ 000142 [00093] The hybridoma cells thus
prepared can be seeded and grown in a suitable culture
medi um t hat preferably contai ns one or nore substances
that inhibit the growth or survival of the unfused,
parental nyeloma cells. For exanple, if the parental

nﬂéiedxyhnd@ha sellsgbbs priopareeamte sepgasheandtghowe imal smtahha culture

CAPRAE AL AT EOT RIS oF MBS be ppreap il fae srowth or
I %ﬁhwlﬁ of THERPRARH,Handhtal RIS 841isN ForBhmiplY, rlmfe?ﬁxehtd'iﬂ

medi um), whi ch substances prevent the growth
Hapreiome £4llsi lagk the enzysne hposenthinpgusning ptpspiyeritosyl tmisfesase

fuse .ent t_ stabl
GRS PR, Bl HRTRL ol s VBB BRafly wip inctuce
aniypboshyhife, Qdﬂﬁ‘d}ﬂ@'ltﬁ ahd thynidigle 8 A TSREG i), Wehich Subdtances
medi um such as HAT medium. Anmong these, preferred
mpEFSHthe grawthjof EGPRF é‘eﬁ?}?@tﬁéuﬁyel oma |ines, such as

t hose derived fromMOP-21 and M C.-11 nouse tunors

a\ﬁéi}eﬁ'% ﬁlg%foﬁm Jgglg a§2a{§se tﬂfttﬂé%gtgfﬁmgﬁyp %p%‘ﬂr dekbiL | higl-1evel

Center,
X@l%ed%gﬂelﬁ bBartibotly by e dekeoted ahnbmd)t-ﬂileduﬁmellsl—hndme sensitive

I d h I | | I
o TR AR ARG A BREASETTE 8 g col s
”QP@&hHH@Iny@I%IﬂaQ%k Shck KOMBA deried FORTMSE. 21 2d P E0PL

(1984); Brodeur et al Monocl onal Ant i body Producti on
Tanduse tuneers anallabsplirero ahd Salks Inspipute ©¢ll Bast(ivietraneCerDerkEar

it ST At be X et s A B bz

PrEgHEE lm9Elomh aﬁ@ﬁﬁﬁﬂs@ﬁ@:hmanétbmweﬁﬁnmduqﬁieg disa@aidsden
the antigen. Pref erablty the binding specificity of

rnmmb@ﬁ r theprodbetiaso mumuéwosgonwm@naa{s@bps Jis
e [ by @an.in Yltro
b| |l{r§|§ } 32333%@3[3 gcigﬁpé%% i 8t m%ﬁgég%%ﬁ ‘I%P% ¥r°du°t1°n
e rie¢hfiqhdsring dh pplioativas ospo 5 et (Mascah Dekkdr] 10), NewTYGrk, 1987)).
binding affinity of the nonocl onal antibody can, for
exanpl e, bhe determ ed by the Scatchard anal ysis of
@95’ igm in vlych ylmdeew S arpRPOVyHIg ceuigeessay

Al;b‘f&ﬂlf{ﬁ&tﬂ inmgfxocqgﬁ S il bg% d*i)ﬂe&gﬂ Q%lﬁﬁ?ﬁé J.l‘itl%bltl nyte?erﬁlh? the

20 antigen 1Is

5 b?lﬁﬁngﬂﬁmf{cﬁ@ 09 ﬁjonécibnaﬂcadhhzhcsfpredﬂmdl byﬂilyblsdmﬁa tdiB is

i nvent i on al.so may be.described or s(g)gm fied in
determined by 1mmuno;¥re01p1tat10n or by an in vitro binding assay, such as
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA).
The binding affinity of the monoclonal antibody can, for example, be determined
by the Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980). One
such method of determining binding specificity to the AF-20 antigen is described

in U.S. Patent No. 5,703,213.

Antibodies of embodiments of the invention also may be described or specified in

terms of their binding affinity to an AF-20 polypeptide. Preferred binding
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ternms of their binding affinity to an AF-20

pol ypepti de. Preferred binding 32 WO 2005/ 075647
wEONseA@05/ 000142 affinities include those wetCca2005/000142

di ssoci ation constant or Kd less than 1 M nore

preferably | ess than about 100 nM and nost preferably

| ess than about 1 nM [00097] After hybridoma cells

are identified that produce antibodi es of the desired

specificity, affinity, and/or activity, the clones may

beffsrub@ﬂ inelade thpsrt withtaj diggocidiioruednstanpordse thss twn dnM, more

A ol B BRT e PRALR SRRk B aGRB apout 1 v

(Academi c Press 1986)). Suitable <culture nmedia for

[00097] t P frcr PybidsiRa bRl akslilenti d tBxPrediRe abtibddibsf thP84sird®40
medi um, I n_addition, the I¥b“ doma cells may be grown
i Ipesitieityaaffiniy; anskoraghiwity the Flongs maay lrﬁaaubcroegbbg]mm

o 0P Bteedits A Gn BE SALAE I GRURE, MBASIGRT

f |Antibodies: Brarcipledanddractient ppoftal 03 (Jﬁmadexgiod!raésr 1986)). Sultable
e e N P

el &k P RPL&REHich, 1‘:1:' ]%)b)‘rﬁbﬁ'ra cBlis by bOLfoMn in vivo as ascites tumors

chromat ogr aphy. encodi ng the nonocl ona
annh abexies can readlly be isol at ed and sequenced
usrng conventional procedures (e.g., by using

| b hat bl f di
1000s8) ¢ i Apsris opgl SRR e by 6 SondoREZof &b Rgaspatated
C egn &e%lthfé%edf@rﬁoﬁ‘dcﬁébaﬂula NdriseRh B tonvERGorAY hﬁhldﬂcfgiobuhn

cells serve as a preferred source of such DNA
| PYrifedtipn nrhesdores suelyaspfor sramplg, pratein Axprpbawsen

V%Chl%xirlag igopro%{a é}hﬁ%ﬁ igél e%&?rfgﬁrgrggf &19%{?' I%?]éfsfgx?tlyl S
hafEingdtogruptiyy (CHO) cells, or nyel ona cells that do

not ot herw se produce innunoglobulin protein, to

ohtain the synthesis of npnocl onal ‘%{]tl bodi es in the
[00099]  dMWsneeding Risanonoglonal antibodiescay repdiyee isplated apdpeqygnged

| ncf % h %élp?&él%&éeﬁrﬂeg (é():% b?ﬁ&h?gﬁ%orﬁlméggﬂnﬂgrn g{:‘.ﬁ’hatsa:re

2 s@pabld 8PN diap dpdeii fically ol ggnes n:mmhrlg thRdavzwy ang3{ght diins of the
1992 he. S .t ener te non
Rkl StaeT Bt 06 hyREECHER £ SEBIo8 2areIB LA EER af such
t TSNAFORE isoltéd) et emomwbebracécpr%l@@}esmﬁ v@@tBﬁC{vﬁ{EWare
anti bodi es thus produced and t DNA encodi ng such
athémmatisected into host cells such as E. coh cells, simian COS cells, Chinese
hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the
recombinant host cells. Review articles on recombinant expression in bacteria of
antibody-encoding DNA include Skerra et al., Curr. Opinion in Immunol., 5: 256
(1993) and Pluckthun, Immunol. Revs., 130: 151 (1992). Other methods to
generate non-human monoclonal antibodies that are capable of binding to the AF-

20 antigen also exist.

[000100] The monoclonal antibodies thus produced and the DNA encoding such antibodies

can then be used to produce chimeric antibodies, humanized antibodies and
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can then be used to produce chineric antibodies,
humani zed anti bodi es and 33 WD 2005/ 075647
wEFODsCASO05/ 000142  anti body fragments in accorCEOAE005/000142

with the nmethods described in the invention or wth
ot her methods known to those skilled in the art.
[ 000101] A preferred nethod is to render the non-hunman
anti body non-inmunogenic or |ess inmmunogenic to a
human by determning at |east part of the am no acid
s égtiberbfragmenteinascondanne Y(ip e aratlindy desraibeg iy the drivention or
n | such 0 regi on of a
ngﬂt ﬁﬁgﬁngﬁ &% “f”btﬁggﬁgx%dl%%?gﬁ$otent|aI epi t opes
for human T-cells, and nodifying the am no acid

[000101} &4 preficreedt raethbd s t6 aélﬁleﬁthelrﬁﬁsmnmﬂanﬁﬁodﬁﬂm ipuh@iogesic or
T-cel.l epitopes, thereby elimnating or redu0|ng t he

i IFsSABgRIRegeS to %hurflﬁbbsp%@rapwns At leass part of s aaino wpign
PR bk MBS o b8 AR v,
g emé,halegmnﬁﬁe nondrmmanlangbodyw dfioad onmrdpaiemial elbimpee ﬁn

o T O oS RYIER Ty Py B SpgusDes B AT gBsic 20igox e of
begd pute@ndT -‘éé‘ﬂ 8pitdpes, ah&eb P limindRRl Ok dtding fhe RLREge ity

generating chineric antibodies and humani zed
amf ithroptiotesn 61 ppart tereofiwirem expesédbiodhebuman omnwedd(steng
ni

¢ JURER AT G ] CLRIORTR A Eho B e bl

bubsultir; mBéified anfidkbsttRen cahR s@fe@ﬁ’édl fon eﬂfres%tdnﬂ?&dl C
anti bodi es by attaching the variabl e r:eggl ons in

hampunggeniciiyand affiaityandpeeifisity fm-the Al Oantigho agd thmbest
tQ%€%g8P§9g9&¥&fglons of a human anti body as descri bed

in United States Patent No.
4,816,567; Mdrrison, S. L. et al., Proc. Natl. Acad.
[000102PdDthelihéth8ds Gdzheatihd clﬁlﬂrﬁﬁé)antﬂfbmwsi aad rhamaﬁizedL antéfodids .from
Nat ure 312; %s 646 (1 hbuberg t a
Niogrhame 4&n§B 16879y of, (g G)gt etrﬂ@uﬁ?g&ﬁﬁlt@frﬁ’f&?n HW&ﬁl zed

a%h@&ﬂbseée Yo% R % ﬁl‘dpeslt)dvtu?g brithaf) skﬁ‘l‘i’{h {R¢ 'I?r, %nrd %%ﬁde but are

conpl ementarity determ ni regi-ons
semptibmgted td:or t he correspondlng segnents of a human
ant i body as descri bed by Wnter in United St ates

T
Pat ent | the crea 1on o? Chimenic antnbodlesq)y attachmg the variable regions in

the heavy and light chains of the non-human antibody onto the
constant regions of a human antibody as described by Cabilly, et al. in
United States Patent No. 4,816,567; Morrison, S. L. et al., Proc. Natl.
Acad. Sci. USA 81:6851-6855 (1984); Boulianne, G. L. et al., Nature
312;643-646 (1984); Neuberger, M. S. et al., Nature 314:268-270
(1985).

e the creation of humanized antibodies by the substitution of non-human

complementarity determining regions (CDRs) or CDR sequences for
the corresponding segments of a human antibody as described by
Winter in United States Patent No. 5,225,539, and in Jones, P. T. et
al., Nature 321:522-525 (1986); Riechmann, L. et a/, Nature 332:323-
327 (1988); Verhoeyen, M. et al., Science 239:1534-1536 (1988).
This may also entail the substitution of some FR residues in the human
antibody with residues from analogous sites in non-human antibody in
order to retain antigen binding as described, for example, by Queen, et
al. in United States Patent Nos. 5,530,101, 5,585,089, 5,693,762,
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al ., Nature 321:522-525 (1986); Ri echmann, L. et al,
Nat ure 332:323- 327 (1988); Verhoeyen, M et al.,
weeiosntw4239: 1534- 1536 (1988). This may al so ertBCA2005000142

substitution of some FR residues in the human
anti body with residues from anal ogous sites in
non- human anti body in order to retain antigen binding
as described, for exanple, by Queen, et al. in United
States Patent Nos. 5,530,101, 5,585,089, 5,693,762, 34
WO 2005/ 063 80,37¢Chrenzoob inboitabStatss PaEnBINos. Gt Het97, et
al . in Unbded28 and6,6Pa08NRtAddosn (81108 SiR&Paterh N©0 3,632,927
and 6, 639aibW,intéclmi Wnited Sthtes Eder&tl‘éd &s54Baadent No
6,632,927 and Wnter in United St te Pat ent
6, 548, €40the crption og @IP@HZ%# iGRdias Dy %f‘ﬁ‘t"FBB‘éﬁ“é‘é“%‘;Pf
sel ect i veresigyes intthe yeiablg regioas phthe sophumaa aptibodysse
regi ons oflescribed; dor-sxample, bnPedrep, o al- d@&hmie@é@ateﬂatent
exanpl e, Nyp. RE3B64EBtudnickal e dl.rin Umited §taStsRatent Natseh 766,886
No. 5, 639ati#d,82 51 268Jrand Karr e2tr/, &h United Shateis @dtest Application No.
Pat ent No$0/3602166, 886 and 5,821,123, and Carr et al,
in United States Patent Application No. 10/300215. .
the |i ki tg lekingpfanantibedy esrantpedyiErgment iypriorantgenic
aut 0- ant i spameEces sdighagadss thihnarmhynesioantibpde onamibedyrfragment
ant i body bss mmnivhagtyicfas dgsoebed by derdan, mruh oyWnited Stetes Patent
descri bedNby6,662,86%1, et al. in United States Patent
No. 6,652,863. [000103] As described above, DNA

[0001 03¢ NEHdHsExibddndo &) M A @ eddifg the ashoclohaldiitibbddyr anftibadyrent
of interest can be isolated fromits hybridoma or

rf@@alear eljintgyest Fahe isplated diog Hs hybilomeeqt phags ¢splay elgne of
I‘fgl‘? ahé o TR @g&e&‘ ﬂ%r@ite ﬁﬁ&bﬁ‘i&&%aﬂ%ﬁfﬁﬁt matured
on h be

ructs. I'n : tiron nown techni ques c
ernphsiets. tlo additivncknoevnatachaigues carpled ﬂnpleyédjuoa'nmduce an amino

resi dues into .any desired |ocation on the pept.i de
bACIHEHEuSFT reEABCS A BB dFsiFeigrAUaR ondhgpol epé(?e@évlﬁ?ene of

J e(ﬁé dhtfboRY %glslehtn egh & Y588 réddePlacel it e hnrfﬁie%glon of the

chain, there providing a site for specif
atltea\amtmm tixdretpoprpmiling awtedfouspeic. attachnoent Oéptbiwmene nt,
t he natlve stel ne .resi gﬁénln ei ther t

ndERATOURAF s ERBOdEPb AR P Gwinne isafuedh Atherdhy Gentor

f AePy ENMEn O the |af1ﬂ11§iﬁlykﬂ‘dgﬂ&ﬁt thiat SYdiragily fdemb tHetisudide bridge

heavy chains is substituted w th another am no acid,

s dutkingsthe light and heavy chains is substituted with another amino acid, such as
serine, in order to leave the partner cysteine residue in the opposite chain with a

free suflhydryl for specific attachment of a polymer molecule.

[000104] Upon construction of the desired antibody or antibody fragment-encoding clone,
the clone can be used for recombinant production of the antibody or antibody
fragment using methods known to those skilled in the arts. Finally, the antibody
or antibody fragment product can be recovered from host cell culture and purified
using methods known to those skilled in the art or described herein. In the case of
embodiments utilizing an antibody fragment engineered to lack a cysteine residue
as described supra, preferred recombinant production systems include bacterial

expression and product recovery procedures known to those skilled in the art or
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serine, in order to | eave the partner cysteine residue
in the opposite chain with a free sufl hydryl for

wa p@siofica7 at t achment of a pol ymer nol ecul e. [ OBOW/QAR005/000142
Upon construction of the desired anti body or anti body
fragment - encodi ng cl one, the clone can be used for
reconbi nant production of the antibody or anti body
fragnent using nethods known to those skilled in the
arts. Finally, the antibodg or antibody fragnent

prdsenibed seneirh df p delbleagbinntibody ispseduced, |t Q:d,ﬁsug% entahvd%'
S g PR Dl b BTy

utdugdsﬁd»rn@:cafduagﬂtdIhaﬁyds‘mmnﬁﬁtth@aml neered to lack a
cysteine residue as described supra, preferred

reconbj nant pr.oductign systens incl ude, bacter.i al
lOOOlOSbJE\ﬁ@égvedw A dumeptrge AntRadisse Hyepeit Al Rl kpaptidesrfithe

P H-;b ﬁllﬁéﬂté ﬁg%lig gfaﬁ@ a@cro}dlgét o rﬁgtﬂét?@ ;él?eﬂ'ﬁtal}ed met od

005/ 0 descri erein eng
arfoi frodyctios ipsead dertent, the Eeardplss redhand béouderstbodithatorie of
t

b dth t th
ARG e it Be AP R IEnob R s Htges
k H@Wﬁoéerﬁefs&%eﬁrﬂelov{r R HORIrp IR ahiBRE Ehe%‘él{%emf AR % @6Sults.

anti bodi es, fragnents and poI ypepti des of

e thediumanized aetybadicsrod the enahndlimients) d@sorlkmlmelm&)dm@roduced

Cnetggg) | ed qptgpd for production is set forth in
t B iBV@@gpr 8houl d be understood that one of

ordinary skill in the art will be able to substitute

[0001 06]< @VdOnSOIetRB] byosudlvehtiianicthifiguesf &1 exppasion deser éditdining (1)
bel ow for the purpose of achieving the same or_simlar
r SR 9PEION Witthe) RiRkise@ienenencadiaBes apfibadycdhearp ehaininwvhich

d‘?ﬁ&&bﬁ%‘lrg gﬁe%dgirﬁ[l?x P AHEE B dofird Bhin@WhAGegion

process: constructing, by convenfl ona
t ehdiarapeqsiredato retajir asibodybindmigapedificityadra dagdvediffom amon-

o eron w.th (2) DNA seguence encodi n n anti body

n @REPoYs hn%i"?oélw TR ;92 %@8% Sar Ph%fienved from a
p I egi on that
J*é%%ﬁ??‘éa‘ re tﬂg?‘*ﬁkaﬂ?ﬁ%@%‘ffﬁﬁi@%@&?b@c. ficity

are derived froma non- human antibody, and (3) the
(000107} éh)ac‘pqmisungctmar by caventienahtechiigals, arhexpnesdioniveetdr fordamg an

human an ereb oduci ng, t he, vect.or .of. the . .
e & Vb seo e R BERE  E B Raty iBioR eh{ifain n
t e@tien m@Q}DRﬁﬁths‘&Bﬁ AEifintH) pYRIGhObS B8 Whiddble B8R frARV R
w th a DNA sequence encodl ng a conpl enent ar%/ ant i body

| irggion Ehahpte rEquiredtip Malmdenmbgdw igding speafierty are derwed
pq{o | 0 n-%{lmtaﬂ %nt\ﬁ%rdy?gtldethg 9&3&1& pQHF X\Ptﬁxe antibody chain are

derived from a human antibody, thereby producing the vector of the invention,;

[000108] (c) transfecting the expression vectors into a host cell by conventional techniques

to produce the transfected host cell of the invention; and

[000109] (d) culturing the transfected host cell by conventional techniques to produce the

altered antibody of the invention.
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region that are required to retain donor antibody
bi ndi ng specificity are derived froma non-human
w@nioshrsdy; and the remaining parts of the antibomgA2005/000142

chain are derived froma human anti body, thereby
produci ng the vector of the invention; [000108] (c)
transfecting the expression vectors into a host cel

by conventional techniques to produce the transfected
host cell of the invention, and [000109] %Q) culturin

[000110} Hethostrestlanayehe dntransfeeted with thotwoeyrciasnaf the sxventiopu dlee first

vSeBEEEiBaln BB Shulle o B o Frb PO SRt WG epd the
cgkdondBibier eattiiaigiaupenwntsdihg e hews chail dive@polypéptide.
invention, the first vector containing an operon

erld6dWVA g cetors; qontain gisferen sslecsaie parkese But apartfrm theantibody

< \ gl o R
R L
diathieveedquab etpressainl of tinslidaey and higlit chpiarpolypeptiddshelternatively,
anti b heavy and | i ght chain co%ng sequences, are

d I
prict %%WOP. THheS e, th yegiesineiaging thetagrensss erfoding both the
SHfRheaR A8 h?ivytéﬂginmgm. (TG RBIEURAIMBERE 113RPand

ternatively, vector may be use
v detgy chiamms| ozl cognprise cOMNAIegeoemicddNdgbnbpthot h t he
| ight and the heavy chain pol ypeptides. The coding

oo 11 ARk s A BB 1 Bl AT b
UsRetetifl RURLES & EtRetti@ sl oraleuRadytiddell B ﬁhméam_ﬂ'yon
may be either a bacterial cell such as Escherichia

c dir¢ferred embedimgntsof the ipeention) pmgmmalien celt pfa well detraddype
. . o %
oY BUIR R Ghe uch 36 LR @l ordh CHRATER el Gldry PousBy el

cqhdy B3 used Chi nese hanster ovary (CHO cell may be
used. [000112] The general nethods by which the

vectors of the_.invention nmay be_constructed,
[000112]  Thegenerp] Batheds bwéw.héﬁmc s phthg inprntien may bg gepstrgied,

Ofmglé‘ﬁctiiéﬂjvﬁ@ﬁlb@snregme%lﬂrtﬂ&c R JRPE1 &QRY! ivae&idngaggtcuum

produce the antibody of 'the invention from such
c ehétBodsl requireddd pawlucothe@ntibadyadf themiventepnefsom Fheh host cells all

Exa es bel ow provi.de o uch od. Al though
BnBI Sy enableriniffese e BBl e o e ORE Aol
ang kRGN pheferdblyTREPE! lituse@td prolli& thé A¥mANiR&T artbol ARl £
cell Irne, sucﬁ] as a bacteri aﬁ’ cell line or a yeast

c ehaminaha celidincammyeothertsuitahly celbling such asra hagteriabedlbine or a
Iszyrelggf ﬁgﬁ] XIIB%Ia a%gggeh aaiiagl'y beCu%!a . epralrt\llc% ar,b R ?st e%rvis%lged that E.

coli-derived bacterial strains could be used.

[000113] Likewise, once produced the humanized antibodies of embodiments of the
invention may be purified according to standard procedures of the art, including
cross-flow filtration, ammonium sulphate precipitation, affinity column

chromatography, gel electrophoresis and the like.

[000114] It should be understood that the humanized antibodies of the embodiments
perform in a manner identical or substantially similar to that of non-humanized

versions of the same antibodies. Preferably, however, the humanized antibodies
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[000113] Likew se, once produced the humani zed

anti bodi es of enbodi nents of the 1invention may be
w@osHisea7 accor di ng to standard procedures of PEECA2I5/000142

including cross-flow filtration, anmoni um sul phate

precipitation, affinity colum chromatography, gel

el ectrophoresis and the like. [000114] It should be

under stood that the humani zed anti bodi es of the

enbodi nrents performin a manner identical or

s wbsnart ddvhhtggeniusiyl waed tnoa hirmadn, ethen companed o thechon-humanized

e T R e
E(;H_i}%z&gé/f&qgéﬂ@siglﬁ&ﬁ SYRIHRsid OF SitHer PERIRIof ndR $Eptidt @

uman, when conpared to’'the non-hunmani zed versions of
t rompanedsymimgtick) dxat whhld bansafil fardhasanihibeiapy asthetantibody

o SEPETE A il TTe® 353 5R 70 E ool B ShMBnRaE Bk iR Bty
t Radorpériied by @cfefepte!in itentirdtp. Same therapy as the

anti body (Saragobi et al., Science 253:792-795

§)1991) ), the contents of which is _herein _incorporated.
[000115h\Erp enfs ef the ipyentian alsp engpmpagp fragmentepblmapiradangpodies

¢ . e ; .
PR Ebh R R B ACOOHRASS, ARBOR)IagRly UPRloLRE
Arsignibchnt ddvagraged svet anagantibadiées, sotablly thecfant thatdeenhzgas
Over'Hi?fg%éCt anti bqdi es, .n tabl.%l tﬁe fact that .

- cethedEpaments arhsayader i badiardl cell SxBESipnYSieps. Bacterial
bagch %&g&ksi&?é}lste%Wr@ﬁaé 08V eP 28R ge BB Gdr M drthalidlel]
expressi on systens provi de several advantages over
meaxpEds$iam sys¢dnhs, inshyplinsdoceddine andsqost atdiothdiha gescandh end
ti and cost, at hoth.the resgarc nd devel opnent
A riRRaeseRd oy eSS RPN {00110

Anti body fragnents can be produced by any net hod known

[000116) NAAtIR I} Flaglen@REE bé pﬁﬂu_céaecrgam.m@wkﬁAWin tBBart or described
antibody fragment is derived froma_ parental intact
arherdiod (Fenerpldy, ge sntikeilyfransatis derixediamsa pagentpldntact

OSSR o s B LSRBE ABt

convent’ ona

aratipsdoprepatativhssdnvertioaseagematic mothads, ean F(dd)gfragments
and Fab fragnents are produced by briefly digesting

i rArProdEeRd ByoRApSiR dleavageefi intact antibadys pndEpp fpgments are

e ' . : Ja Q€ . i speci fic and

oS BERY Drh Biee MGt SR wRb bR

specificities for at least two different antigens.
[000117Bi Gertain Enbodimeints @tserindudy thg aseofdnspicbididiand heteroconjugate

pra%%ggg}g frggsménl'tlé Lavliggn.%)tegiﬁcities for at least two different antigens.

Bispecific and heteroconjugate antibodies can be prepared as full length
antibodies or as antibody fragments (e.g. F(ab'), bispecific antibody fragments).
Antibody fragments having more than two valencies (e.g. trivalent or higher
valency antibody fragments) also are contemplated for use herein. Bispecific
antibodies, heteroconjugate antibodies, and multi-valent antibodies can be

prepared by methods known to those skilled in the art or described herein.

[000118] The embodiments of the invention also include therapeutic compositions

containing the humanized antibodies, antibody fragments and polypeptides
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anti bodi es or as anti body fragnments (e.g. F(ab')2

bi specific anti body fragnents). Antibody fragnents
whansngsewpr e t han two val encies (e.g. trival entCDCA2005/000142

hi gher val ency anti body fragnents) al so are

contenpl ated for use herein. Bispecific antibodies,

het eroconj ugate anti bodi es, and nul ti-val ent

anti bodi es can be prepared by nethods known to those

skilled in the art or described herein. [000118] The

e rdesmﬁbné hersino fFdresamplecthe homanized alilti’aokli,ed,ealltilbed)afregméms and

t i he h d anti bodi
PrBoRY<P ABsprbRt betsR o b ot e 9 Mison Boust having
PQT&%&Q@ 24P lhd us@&ﬁ)cgeléeﬁdem %{rgétl%ellfﬂhﬁt @epmltﬁé AED®

humani zed anti bodi es, anti body fragnents and

p@InSlg@ptSU&b sonjugates wewldrt@lfeeadwamsc ¥ehe igruglinatian pbAKR0

eff iet haV| eut v and .used

t " s ecstllq}\gmema/q"ég té)e cel #Hsarﬁ ié’?(aﬁl é%‘éh %xtéétoﬁllﬂoé 1es are
aknb@arin tlﬁtaﬁ}tfhrﬂQﬁd:lu@@é}&Stomtﬂgéntﬁ dlsenaolopidad g8peise niRlifiers,
internalization of AF-20 anti baodies upon binding to

t [pdigapucietidas, iggass, ViRl vgctarsentaimiag therapsplicgsnss lipogomes
kr&%ml ﬂgggg faf éeyc@éasélc' d@@ﬁtg,dcg pPYdrREL i AUENT S,

I MuNo sponse ~no rers, ollgonucleotldes
genes, viral vectors contai ning t her apeuti c genes,
[000119] |Mms,o¢mGonic agtras aerkgpogyarie those skalledinahe erta gEndss jnctude
drugs or en 000 Man t ot oxi C ent.s
DR PP ess suslt A AP oplacin s Paghiatel Samiiabiae
C RENEHRRT AR Ridk bRIbRHE B Buctbcil Smi@@ifﬁm baﬁétfhomycm D,
ci splatin, pacl i taxél, gentitabi ne, al i cheam cin,

d @y@hopmsohmld& Yiheristiog ead blepmyting r'fpmqrnz,ymas:fromm}gm and

B R SRR TR A A gt 'O P PP Blinae G e Somighted
ditp h{ehﬁﬁlha%lztea&hﬂb@& Rafiod9 map@ents axd popypyptm@s ofthls

conjugated to the hunmani zed anti bodi es,_ ant |

f iaYAREAR & gangrasorsihpeispretfiekilling reagqnis i At qle)i’roc Nat'l

QESE 8N TS (FRR G, o ErhE AR SR o
G 7|7P45|39I@980$“t Kwillick, dPahcProblatatil A&G@.CSU 3@$A 703419 (1084939

(1980); Kraolick, et al., Proc. Acad. Sci ., USA
7ﬁtbqr1@tqt9§8 @p§hts Incuds CYiolaxit 69‘?1510}9@%%% descaibediby

LB OIS CRCAN SRR o, oo

Enbodi ments of the invention also relate to
[000120] dijnlmdimamto 9 0bthie ligsednﬁen alse raata to raddiimmumbcatgugatestwhents & s

o0 Rk 2 s B SeP  BE nocy

W' a‘hﬁ@éﬂy Frf@néi'ﬁ Br fdlypeptidBRi@rorhAtHSun e use of a complex-forming
agent. Such radionuclides include beta-emitters such as Phosphorus-32 (**P),
Scandium-47 (*’Sc), Copper-67 (¢’Cu), Gallium-67 (°’Ga), Yttrium-88 (**Y),
Yitrium-90 (°°Y), Iodine-125 ('2°I), Iodine-131 (**'T), Samarium-153 (!**Sm),
Lutetium-177('""Lu), Rhenium-186 ('*® Re) or Rhenium-188 (‘**Re), and alpha-
emitters such as Astatine-211 (*''At), Lead-212 (*'*Pb), Bismuth-212 (**Bi) or —
213 (*"*Bi) or Actinium-225 (**Ac).
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agent. Such radionuclides include beta-emtters such
as Phosphorus-32 (32P), Scandium47 (47Sc), Copper-67
w@ 80080)s641Gal 1ium 67 (67Ga), Yttrium 88 (88Y), PCT/CA2005/000142

Yttrium90 (90Y), lodine-125 (1251) I|odine-131 ("11),

(153 ) Samarium 153 Sm, Lutetium 177( 177 Lu),

Rheni um 186 (186 Re) or Rhenium 188 (188Re), and

al pha- emtters such as Astatine-211 (21 'At),

Lead- 212 (212Pb), Bisnuth-212 (212Bi) or - 213 (213Bi)
[000121brA paticwladyrpP&rddadibicjmer8 SomMPridé3abé¢ Sothdghtion of NTP peptides

PCT/,CA2005/ 00 0001 articula referre
C A JEAES Bgies! foblrmaniaea appoben o shobld Henftntest e s
orusgﬁ“nvtﬁ&bfﬁg&lmgfseof to humani zed anti bodi es, and
shoul d be contenplated as wuseful in the enbodl ment s.

}000122] The therapeutic conpositions may be used to
[000122 riihedhnm@unﬁﬁqmpo%wr@anay@swﬁé@ntrﬁd@neﬂmwollcr@@l raspose

e realpte e SERATR0s Wi altbe h A R RRY o B RY i

f Qireck@pérr i@iréctly rﬂa&kttlhteruﬁﬂi celd foS déstfitieh bysths (pafient’Eifimune
t herapeutic conpasitions also nay be used to introduce

gébﬁ,‘ems de dhreapsutip coMpFiNNS @lso| 1ay braysed i inirodugergene
n@&tlhﬁ%ﬂwepgelfshﬁét%kgﬁegg‘@gﬁg i@&tlggaaﬁ&ﬁ&ir e%ble the

the gene I n the tunor gene may repl a
S meiessmnbf thg gareesin thévenfareells. Cftiengene inaytrepliace or shbpiement

t unor S eit [ red or non-._exj stent,
t t%éP%% d’r’é‘ﬁ Cg lpclg@gbﬁugrmr&g s %lﬁ@b’c%‘@d OF 19t her
pr X ?d?;'t SH&eby fnﬁﬂélrﬁ# Eé1DGea thP&?gﬁea?Bbtﬁﬁs b B®Er m8EHanisms,

e€rati on or gration, he tunmor cells’
f onhitigisg ou ptevemtirgytutmoe cglbptiod feratsoni qnmgmtxsysnmmngjhe tumor

havj.n imlar oth therapeutic effects.. The e

s b @ dsSpsfion By i rfen LRI pe e RS Matjiar g biher
J8R&a ;Ismc %ﬁ@ét@%’h@g@rﬁéﬁﬁéﬁé &koREfus k@ tHRturdBr &IMZEMBme. Such
capabl e of cleaving a prodrug into a cytotoxic

e &my ma&%hregfem eytgt@qu‘em@@m oreap cpeymie Fapablesaf claavinge

LAYt TR Sl SBRE b P el e
t RagaRULY) by HAROST Fdne rashcafry wst@n | Sl s Viedl.veftoRQE23]
Simlarly, the therapeutic conpositions nmay be used to
i iposrinese congatas te| the theprpsutiq Gomposifieps oLl igventign.
express the AF-20 antigen. Such oligonucl eotides nay

000125 S 5 BRGSO s
i nhtertfuaor cadls tha expressathe AZe2 Wantigen RBKe) oligoatclestidebntay
t r}r(?clude antisense oligonucleotides that inhibit the functioning of targeted mRNA
in the tumor cell; short interfering ribonucleic acids (siRNAs) that inhibit the
expression of proteins in the tumor cell necessary for viability, proliferation or
migration; ribozymes; agents that increase the susceptibility 6f the tumor cell to

other anti-cancer treatments; and triple helix-forming oligonulceotides.

[000124] The embodiments also contemplate pharmaceutical compositions containing
different therapeutic compositions, such as two or more different antibody
conjugates, each with either a different antibody or with a different effector

moiety. The effector moiety may include genes or other oligonucleotides which,
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expression of proteins in the tunor cell necessary for

viability, proliferation or mgration; ribozynes;
wa@g®shssethat i ncrease the susceptibility of thect/aaps/000142

cell to other anti-cancer treatnents; and triple

hel i x-form ng ol i gonul ceotides. [000124] The

enbodi nents al so contenpl ate pharnaceuti ca

conpositions containing different therapeutic

conpositions, such as two or nore different antibody

covliengairediiced m’sch a\mmcpr cslltap @ resaltdif thesintemaligatiorhofihe antibody

f { f f
tﬁé}a u]ﬁl 0&8{} enes o rrgbg% ﬁl[g pe\Jtlcere\én%oq-gIe1 § & Cﬁgiﬁ% r{’gnceilﬂ%}/
V\Qpaﬂeﬁéﬁzﬁlﬁéiﬁg RAVfaA Nl Q&ﬁ;léa@)res&imfbf Ial’lhé’rﬁ}%ﬂlﬁeﬂly nto
a tunor, cell as a result of the internalization of the

arfeyasaRl prateia; %ﬁééb@ like. Hheoganganay begnslosed @ & posement i ¢

" SRAGNAS, M GHpBROIAL AR AL VIR aPoptos s

replacing a unctional gene; expreSS|on of a
therapeutically favorable protein; and the Iike. The

[000125}dn enarlhyr dmeboslio b of the inventionpths spexificity fat Aie2(eahdtthe paduced

BB AR oSS PeE it b ed SHBSGRL b
f QLitd¥Te &5} 13O 8s dilEndsBE HERE whEMRIMERMAICGH b )ieleeRER 1altd for the
chimeric and hunmani zed anti bodi es descri bed herein
s ieteghoreof @ffemécmeﬂwmsh as:h@gemlmlamgwmsu gat ed

a det ect det.ectio
cAEP AR are B hleltrbPel G T BgbmpoSHER may

adrenRERI for ARNEagsis] x8edshhest SiRe r@;ﬁﬁeﬁé fbatmBH1CAndFEIRation
Such conpositions may be useful for the di agnoms

ad daespregnosisfoficprcespiherstarized by rdadhexnression (Basaf oadevsts of
SN eQ%r%&”cg@S Ina%@ %S{ %ﬂﬁﬁ@g @{g@%&& b ous)%ﬁn as

expr essi ["eve ess|
t hadiolubyled enthlﬁﬂidshn é% Radisimniunagnidgd SaeetysR TR Systerhul
as_radi ol abel ed _anti bodi es .i n. t he Radi oi nmunogui ded

SURYe» Rt Segdinklg ez oy Antibedy, Immupeconjygrics agd 5 .

Radi oph ticals,

ARG EEIRGRE Iy 3Leg (i Fad ophar maceut oal

that may be conjugated to an anti body or pol ypeptide
[000126h rMan)kdﬂbwnaljlmlabhle tlat ey beeprjogatod & dradndibedy ncpalgeeptide are

r di onucl.,i des su 64Cu; 76 r

ovg e i3, Pfeerdble it ielids radomch & negiiHars, .
d éﬁe e IBUER, mabel gy, i'Ag | ¥d ey PEITy S 8aMso R @ detectlng such
|nnun030|nt|%raphy Det’ect'abl’e labels for in vitro
aé@iaﬂesmphde Bod semymé smgw@hscaylgn@nhs/e etictablplabels fatas eitro

- iR BRI oo R A R B G P Rk e ARG RphodE N =

chromophores; chemiluminescent agents; radionuclides; chelating complexes;

dyes; colloidal gold or latex particles.

[000127] The diagnostic compositions of this embodiment also may be used in in vitro
assays to determine whether a person or animal has a cancer that expresses the
AF-20 antigen. Such assays would have use in cancer diagnosis, staging and
treatment assessment. Preferably such assays would be used to determine whether
the patient or animal has a cancer that is susceptible to treatment with a

therapeutic composition capable of binding to tumor cells expressing the AF-20
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dyes; colloidal gold or latex particles. [000127] The

di agnostic conpositions of this enbodi nent al so may be
wa@ismd/orse4i n vitro assays to determ ne whet herP@r/paz®en00142

or animal has a cancer that expresses the AF-20

antigen. Such assays woul d have use in cancer

di agnosi s, staging and treatnent assessnent.

Preferably such assays woul d be used to determ ne

whet her the patient or animal has a cancer that is

s @stgen i Mbs$ prefetabbyssunke assayd would betused topistaringne whether and

§I§1itelﬁ a4 P:ﬁlggg\&! a%étgfa]l bimnqu 8@%89%%0%605%t160n osf this invention.
PCT/CA2005/000142 antigen. Mst preferably such

[000128p2F&r)i6dssTdetlelbpind Se¢h dstaydateknvwieinwhe e Asgydypea\indlade, but
treat a patient or animal, with a therapeutic

c GFfpersilmited tefimmynohjsiplegical gpsays phlpionsied tisspe Mohs dpgnostic
d

t %e 8@%10 agég?ﬂgégﬁﬁéfag&%ﬁ?‘ﬁwxﬁaysgvﬁe?@a rhple 0F e or

I odity Augitie cogacted with aalyapnoétidxommmiserdntof sissimveantidn. a

di agnostic conposition of this invention and

1000129] JTEREBR b Lierivealies SRR tcbesp deicbbls el e névw o

' QH@s@tskﬂ’Ed it 8842 9lhe MR RSNk Bpﬂﬁlb@Huﬁ Wcﬂé&%& effectors is well
effector noieties or detectable | abels are known to

t kmewnskdel ¢.6d U.B Rdb,eN@rSt435199@ taﬁhaxmetmﬂt thefdisohasutsoefi vdsch
t o desi rgg ffectors.is wel

Pt MoRpore eS8 88 ey Y, MOTEver ifpgiefpkers

WibEfacilitaing 366 Reichinest HeiwRll knbym iefiRraeia wibelytavailable.
entirety reover, bifunctional I|inkers for

f aAeliscp,.ohaltatoam(@alehts ami ghalatenorevidingdon atiaglympntiof radienughdes
Hﬁbé’wﬁ“ﬂﬂh aré%le?cﬁ zﬁﬂ gors (chel ants and
c he? ates ac

provi di ng or a radi onucl i des
are well known in the art and are readlly avai |l abl e.

[000130] O kRéthpelinie ahd diagpesticicompositichsagapbiveatitioninahe tliagmsis and
may have utility |ntge di agnosi s an treat nent of

c awgveglt opsacgisy Breferaplysueh FRNCETS axg adengeateinamas. 38
gﬂefgﬁﬁk%sugﬁ %%&fn f”’sbclré( héﬂémeﬁ@lap@c{rﬁlgeﬁﬁ : Qﬁ&ﬂc%ﬁlohﬁk %’f the

rcino ocar ci'nomas of ng and
c dimyg @t @lorectrldandnmsas. [ 000131] The t herapeutic
conposi tions have further utility i n the treatnment of

h h
0001313358 SRS TRAE e uB e il Bagrs anc
W dtler @hriSrs thdllekpiesd e mozo aliigen! THEY mby 83 USRI SncSH1Gh
as chenot herapy, inmmunot herapy, radiation, surgical

excehiingtiorowith bther pviEcanieer erpinéumpp eataentseheh asahemetherapy,
e)rjgxtglﬁ%rorgmag% %‘ﬂ l?g{;x . ?f eg%?al %x&g%n P %m{‘% therapies.

[000132] One skilled in the art will be capable (by routine experimentation) of determining
the amount of antibody, antibody fragment or polypeptide that would be effective
and non-toxic for the purpose of treating a particular cancer. Generally, however,
an effective dosage will be in the range of about 0.05 to 100 milligrams per
kilogram body weight per day, and preferably from about 0.5 to about 25
milligrams per kilogram body weight per day.
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t he anmount of anti body, antibody fragnent or
pol ypepti de that would be effective and non-toxic for
wo bespisepose of treating a particul ar cancer. PCT/CA2005/000142
General ly, however, an effective dosage will be in
the range of about 0.05 to 100 milligranms per kil ogram
body wei ght per day, and preferably fromabout 0.5 to
about 25 mlligrans per kilogram body wei ght per day.
42 WD 2005/ 075647 PCT/ CA2005/ 000142 [000133] The
[000133} Hihewhimerey orthwmeanized dntébmdidsoatitibody &aginbutd pr polypepsides

or, pol tides ri bed herein ma adm stere

© SRRt 5y REAGIN SRS . inat e olBe Sinel R pfigtance
afvaiipiie Atdremestidiel hpgtfodobf Eréﬁﬂfeﬂﬁﬁtanlaﬁxo%ﬁt §ITREIBAt to produce
sufficient to produce a therapeutic or prophylactic

efaftherapeytigtor Dmhefbtcmﬁf@é Aatibediet mpebe adminisi¢red rusvgh
OBl oL Bt I £ GRONENL) AL AORARGLE 0 B ERAIG e

pfh@tlnagewtth aabh%naeﬁzﬂmlﬁhh@cenacallyezrccepﬂaﬁlel editier, andérm,rand/or
exci pient, according to known techniques. It will be

r EXEINLAECHPingrie kaown tchniguesy Ewil] 'Pe TeRogmgeddnt onerpst

t

o TR BB 86k B Bl o AR T b dentically

diacteptable barried) dilaeny,umid/ovfexéipient/ie didtated Byl therdmonint bf active

which it is to, ined,. the route of . . .

adﬁgrﬁsi@m%tﬂil ?lah& t6 bR Epmbined s Fa-o \Adinisiresion, and other
?ﬂg&;mﬁagbgﬁgeutlcally acceptabl e formul ati ons may

| nc ., a suitable solvent, preservatives such

as benzyl aI cohol if desired, and a buffer. Useful
{0001 34$ cBhaemcenno;allyu aqc¢nt|¢bée foarmglatlonmmey inchudecogs aghidabhosadvent,

2 s ef oRBaRaRREMR RSRaER: AR EN Sem D sp (R may

oflnaﬁ&@rélgc wa&éﬂ HQHous TYSHRR2E) EiyR0st yrmeptfoea;mdnatelaaa SarbBilate
i nclude a li qui d suspending medium as a carrier,

e.ggters. a%wé@ggeq@lé sqhufipRA qopEaNe BeFethan A8Ybyoyaleme gf pregmic
Ves%?&e%@ | §us§%rls on—férpe?%r% Hioh§ &1 g?rgchmerheﬁ@ld gﬁslpgndlf?é medium

agueous ce ers suc

C afshsytier] dy. ﬁ(ﬁiebulé ptﬂ?vmﬁlp‘yhbﬁ‘dtﬁﬁﬁlﬁleﬂ ik sich (3elegétabile oils or
an al ginate al so present, one or nore natural

orhighly refaied anigeral %}& ahweevs cehiiose stheEsgush as 3aIgowR
. OSﬁooxgﬁlgth&ﬂ:% Qfof%émmm%k@;%%lféh%g gedaf Bmglgpﬁf’éalso may be

not sugar may be erei
Sywréseh orebi mose m;/rabmmymhatl@mfaotanmmanaﬁmnwmns .may be
[000135], The route of adm nistration af

arkse 38t ege o PRE BRI nEREEY S SPh Heorifol Ph@oﬂaﬁrég@wnay be
| TRAEHIbY RN dih, Ko étnariBAY RBY Erithin oRY of AR AjirPihes. OF

t opi ca

[000135] The route of administration of the antibodies, fragment or polypeptides of the
present invention may be oral, parenteral, by inhalation, or topical. The term
“parenteral” as used herein includes intrathrombotic, intravenous, intramuscular,
subcutaneous, rectal, vaginal, or intraperitoneal administration. The
intrathrombotic, intravenous, and intramuscular forms of parenteral administration

are preferred routes of administration.
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"parenteral” as used herein includes intrathronbotic,
i ntravenous, intranuscular, subcutaneous, rectal,
wo agsnades7 or i ntraperitoneal adm nistration. TPET/CA2005/000142
intrathronbotic, intravenous, and intranuscul ar forns
of parenteral adm nistration are preferred routes of
adm ni stration. 43 WO 2005/ 075647 PCT/ CA2005/ 000142
[ 000136] The daily parenteral and oral dosage regi nens
for prophylactically or therapeutically enploying
(000136 (hgrdail patgnterd and el desagh eegyne@eﬂqr pmﬁﬂﬁctmﬂy\m 'l

t.he b t Q 100 but.
AR enflol 8 sUARATEPhndhatHs of wtreleh B igR
badyerakty an Berar3eYof aﬁ&ﬁomslto Tb@ banpremﬁblgzabmts)os 15600,
be adm ni stered by inhal ation. "I'nhal ati on" denot es

i eillagrams perdsilogeana bodyhweieht Pes d2%dni ni st rat i on.
Appropriate dosage fornms for such adm nistration,

[0001 37,3 % aﬁﬁb@d}esaaﬁ%@ﬁg% bt 9l dﬁ%r&&’ B% HhafhtiBh! e{:nﬁglagﬁxﬁ €denotes

repare conventi onal techniques.
Thetrprasdland echl dﬁmhxylen admumstrationa A@prqp@awcdoeﬁgd floems for such

L%ﬁﬁ%é*?a” g 38 45 AR BEPA O G el s aer. 169 be
réﬂ%ged By édn‘vgﬁtﬁiﬁﬁl 136Knifiks DTHY pYErBdH dosa eozgﬁéift@bf dhe

antl body "al so nay be adm ni stered topically. Topi cal
ademponnd of the nvéatiart wdberampleyedtie generalnmivithistthetangmof about

a5 B miorEnR B AR Al o g AT i ovoreient

externally to the epiderms or to the buccal cavity,

[000138RThel anEibbdy d1d Ay BE adithst@dd epidalgd Topithadntifis&ation denotes
eye, or nose, and wherever it dges not significantly

e roarsystimqadseiastaem Thissipsiudes theadminiptsationtaf ghumanized
o CRbEE @ BlmariZbd ANEORY FraghBlS AR E omally to the,

arspidermidfor amthervucxd dyvitye qud instlldtion of tshedr apeitibbdy into the ear,
prophyl acti c r di agnostic effect wi | | urse,

v Qinose. @R WharRyPHb dgesdinb sigpificanly %%rl}hg[@ﬂgstream
S QWfstehtiy aﬁ'ﬂmﬁ?ﬁtl&? HQ{ottésq{}albﬁftﬁg du§ah %eﬂ% Itaf‘ §ubcutaﬁleous

ani'mal  under goi ng treat nment, is u tlnate
di andistranmuscolar sdmingtpEorc | “Be amd\lm of aamitédotlp pﬂ:qmded darse

hfeRe Prop ot dipgtista B F oftpvgrart wiBhe
Kigdn@Bs@RH3esh, thehatkte afl@bdvirityl R 8HditWhH being ttredt&i and the

possi bl’e for "an anti body, fragment or polypeptid
d s?mnalbmderlgem treatmeent rmdaginitimatal v atettie disoretion pf thesphyswlan

PGB G0 R ED e RIS N ety b i

t QRh&Adf aBEHE NoSI00AIIRFamE p& Rilogram body weight daily.

[000139] While it is possible for an antibody, fragment or polypeptide described herein to
be administered alone, it is preferable to present it as a pharmaceutical
formulation. The active ingredient may comprise, for topical administration, from
0.001% to 10% w/w, e.g., from 1% to 2% by weight of the formulation, although
it may comprise as much as 10% w/w but preferably not in excess of 5% w/w and

more preferably from 0. 1% to 1% w/w of the formulation.
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0.001%to 10%wWw, e.g., froml%to 2% by weight of
the formul ation, although it may conprise as nuch as
wQaoswisgsbut preferably not in excess of 5% w BCEOA2005/000142
nore preferably fromO. 1%to 1 %ww of the
formul ati on. 44 WD 2005/ 075647 PCT/ CA2005/ 000142
[ 000140] The topical formnulations can conprise an
active ingredient together with one or nore acceptable
carrier(s) therefor and optionally any other
[000140} Ade sgracal ifermuilatipne darecrsgrsse . an Pheveiagradent gethgpivithiohg or

e T g PR T S
de;!lgé@eﬁt@(fuﬁ TIR dadier(s) SIS “ddaeptawIE” in1Be BHsa bl Bélfg
suitable Tfor topical admnistration include Iiquid or

s eampptibje withghe pheningrsdientsafitbmfosmplstiop apd netadeleterious to the
s L R e

such "as
OioRbéTRIAliGuid breppRsibASsuitable foir prpstrativnt thiugh it skin to the site of
admnistration to the eye,_  ear, nose. [00Q141]

DrBIsEe eAimERitp quslge@tse?f{wira@ﬁ%ﬁ{etiavs, BiCRS SHPRGIERY
Ohastdss B! &Logg Suifik %?deﬁﬁxistﬁgﬁf?ﬁ{ gﬁ! egé/ edi %‘f Qbee N9 ¢ hg

activé Ingredient in a suitable aquedds Sol ution of
bact ericidal and/or fungicidal agent and/or any other
[000141F irbpdiiney porepesevsitrile equeansior @hesodutains pr suspensidbnsgnd may be

surf ace .act.i .agent. .The r ting. tion .t he

D BT i S Pptedie rd Tale el dotttion SFa
t hadefignalemdlo? fidpeci8AREAItRRE/oPYnPHhasRIREbIE prds8RANlE) uRd
Exanpl es of bactericidal and fungicidal agents

s pirefatably ihduding @l susfaenactive agené  dhorssulting solution may then be

phen: reuri.c nitrate.or acetate . 0029 . . .
DTt o st o bR Gh U dn:SGbiaings oy an asepic
ag&dhatde( Qxﬁﬂlgﬁes oBbictaiRidl sl Rppictdal BentdWiitable for inclusion
preparation of an oily solution include glycerol,
o%d@g;nggtomum

diin theadfops are RB¢nyARercpi o piftaters acefpipd 810020
Lot i Aol it ) . .
B QL0 MR ALE D91, APRULARL Al e
aGurepatRion@fuh oilp selptiowineludg gbyesiod dilug fcdhat il propylene
and nmay be prepared by nethods simlar to those for

tlﬂé\’cﬁi-epar ation of drops. Lotions or lininents for
application to the skin may al so i ncl ude an agent to

[0001 42];?%2@@ FHcHidB%hose Qﬁ’itébgbnﬁd)/? gf)plfcgﬁorﬂﬁi e sBHOP RS AR eye lotion

or acetone, I a nmoisturizer such as”
gImyayeropiprise aateridd Aquesaasdsohgionagptionally dontaining abhdteriade and

[000143] Cre , Qintnents,o astes typically are .
S QR SRR P e’ Ren 3 ot ebSit fpreg ot dfomsy dptions
e>&{r fhAdntefR hpSiadationto th Skin HRay A ABKIGe BY aginX tdWhsteR irying
active

and to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as

glycerol or an oil such as castor oil or arachis oil.

[000143] Creams, ointments or pastes typically are semi-solid formulations of the active
ingredient for external application. They may be made by mixing the active
ingredient in finely-divided or powdered form, alone or in solution or suspension
in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with a

greasy or non-greasy basis. The basis may comprise hydrocarbons such as hard,
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ingredient in finely-divided or powdered form al one

or in solution or suspension in an aqueous or
wmoovsatpsepus fluid, with the aid of suitabl e nBChCAs0§/000142

with a greasy or non-greasy basis. The basis my

conpri se hydrocarbons such as hard, 45 WO 2005/ 075647

PCT/ CA2005/ 000142 soft or liquid paraffin, glycerol,

beeswax, a netallic soap; a mucilage; an oil of

natural origin such as alnond, corn, arachis, castor

orsoBlor liguigiparafiincglydesol, breswax, a metelligspimy asnudlage; ahailof

I h
Al e B G P Sy Rty SN PR o 0

f Qfeﬁ‘vlﬁtatets Qo aflauy béla @lidhodsateria BY olesdkiciddlgeths i/ {tR&# alcohol
active agent such as an anjonic, cationic or non-ionic

s GHeasPTaRY e slyeelor mageagelss The fomulshiongnay meeporate any
D SUMEBHY Slrite S0y fichi foh e bIGHE Nation By SR S0rREqurtace

| raotigadent surhtag sorditan sdterk oﬁpolyoiyedw«mmnsativw aserecdnd
ot her ingredients such as | anol al so be

i RUSBRIGANE 486815 £uh) axdaiyalguany 6F h@oaeéieaﬁat&% gHInReEsANic

[ r

o B o o TR on sl AR hay
r edsoristin¢ludeld, respectively, by t haW| ng (optionally
fol |l oned by furt her di l'ution) or suspension in a

ooora4} 7% P ‘S rfiPlpes @Xﬁreo‘&eim epierbstimerino

I |lﬁﬁiaﬂlz@ﬂ ahfilsdeds, Atibaly fragﬁlemlfof ?&yﬁélﬁ!{d@ fto b@i@ébﬁdti@lﬁéd
pOWd prepar ations to be reconstituted wat er -

f dﬁsplgﬁeveém rbprdhaévmg (ontionpiyyfakiowed tbbréuﬁhﬁmiﬁmz@@ or by
an Load, e, OForHIRA 60NNl RAMCH I AOFRDLS, 40 R RNGE

Sl M N st
KituSfet aid/éd dxicipderit B6luticy (merlquid of frbZHiﬂBrrﬂ)Ed~ alrliuftb@ @hd®sy
anti body fragments or pol ypeptides preferably are
f reyipient PO nrenaEationp F%beoﬁeFQﬁSEHlte(bW“b malsrix dor the pagpepe of
a
2 AR Rl bRl ah¥oai N nlchlfis B Rk SR BT
t fpeoduict aibinhulatbdutitable for ddministratioro T, therkfts corgaihing the

concentratlon an ffectlve for in viv
orchiTeRg erhympnt 3&%@5 16y @35%9@}% agmegfs 9f RBYPEPLSes pre?erably
C aa?é’?rﬁzer{ %gﬂxﬂé]:d P& Hﬁﬁt@@,ldrx‘gres-ﬂﬁ)tbdaat khdh AbiRetthdtion that the

nmprise i'nstruct’i-ons constituting and using
t I“addrtitvnmf alme®temmcdmnmdt @?’Ite'ab oﬁwatea,mrlotﬁ adylutmmgmyrd:ed in

J ti { { det ect .
e R PR syt g FEBR o s P Risht e a6 eF s P o
; @gfggig\ﬁedfoe &was& bf #1860 88d in\Re GEAMOSH dridMnobio bf exED! e,

[000145] Preferably, such a kit also will comprise instructions for reconstituting and using
the chimeric or humanized antibody, antibody fragment or polypeptide
composition to treat or detect cancer. The kit also may comprise two or more
component parts for the reconstituted active composition. For example, a second
component part — in addition to the chimeric or humanized antibodies, antibody
fragments or polypeptides — may be a bifunctional chelant, a bifunctional
chelate, or a therapeutic agent such as a radionuclide, which when mixed with the

humanized antibodies or humanized antibody fragments forms a conjugated
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conmponent part - in addition to the chineric or
humani zed anti bodi es, anti body fragnents or
w@odogpewsti des - may be a bifunctional chel ant, P@r/CA2005/000142
bi functional chelate, or a therapeutic agent such as
a radionuclide, which when mxed with the humanized
anti bodi es or humani zed anti body fragnents forns a
conj ugated 46 WO 2005/ 075647 PCT/ CA2005/ 000142 system
therewith. The above-noted buffers, excipients, and
otshs;cm ¢lerpwitie nThpabdvs-notad tudfess bxtipientay andedtereomponent
ther, wi the kit. [00014 It . wll be recognized
%g € ngﬁpaga]tpiiy H%togptgertwg]%t}{eﬂcét opti mal quantity
and spaci ng of individual dosages of a chineric or
[000146] MR Fe@caiHizddi &% of SKillll iR @ekyart ﬁlaﬂﬂaegﬁﬁapquanuty and
pol ypepti des of the enbodi ments described herein wll
bépacem @frlﬁdlﬁré@abgosaa@ of 3t°h¥1@er2¥rﬂf hugagized gptihaees, antibody

f
SRRSO et r Ryt ©
t rde&hﬁdwd dpdhd Maiireud bxtendf tnre Zaidition mmg mmie tier foim,adute

by conventiaonal techniques. It wll als
apPpe 8iks of adipistratien, apd ipRrticular pwglaépgmg ﬁrggtefl*p@d that such

0 Q)i)hﬂi’?%apﬁﬁ Eﬁlﬁﬁe Qtedntifiéd l??e&;nv_ehtl al tef:lli}gg uddUTORI é:’lg

es o Imeric or humani zed ant di es, anti b
f raggnasenated byrone pd kkiflap theckesthat the bptlmml\wurse@lﬁ tigatvesnt, p).er, the

f def nb f d t i ned
D mibg e teRes piehimens ot hiraniat gt Balicn AR TG or
Of ot@@ﬁﬁdm&“theqﬁmﬁﬁh%% &%?ad%@%%ﬂbe?ﬁ?d days, can be

subj chinmeric or humani zed "anti bodi es, antib

f raacg:mlameg bmthOSp ckijloé pt thdagt laingo:onaqntlbealammsn io§ treattmnt n
n'g th ot her anti-cancer agents, e.g.,

otdﬁ I?Ib Ses or drugs. [0001481 Additi onal

enbodi ments include a reconbi nant anti body nol ecul e

[000147 N A HeRGbjaittchgBeric & Highdngzed agiikuisesd &itiboay flap@entse heavy
or light chain variable regions of an antibody which

i @ob@sameé alsp YA Wlmstez@ incepbiiatien wdthgthes apﬁnqamfé
crytggﬁ ogf(ﬂﬂéljﬁggb(ﬁg 6%@9' ng variabl e regions

oM & hon- human®ant i body that binds AF-20

and human constant regions. It is preferred that the
[000148) axddatidnal embd)dimntsmﬁcludtea rebd)m’eilnhn:t aatibd)d;,oniyleaule having antigen

o tajned fro a i ne_anti bod t bi ndl?1 AF-20 and

N GRNA RETY ‘Hﬁéhe &Yﬁ’b %‘Pé’raHB § regionsfeRe

méhh ;) Wﬁi@ﬁ hso&?hble %PBin@Q%VAIf-Q@ AE}anHﬁ’lQéﬁ?seﬁs@iﬁclude chimeric
brid I ne ATCC desi gnation HB 9686 and
h wnahochmsc]admgrvegalnin gegions obtained from a non-human antibody that
binds AF-20 and human constant regions. It is preferred that the variable regions
of the chimeric antibody are obtained from a murine antibody that binds AF-20
and human constant regions, and more preferably, from the murine monoclonal
antibody (moAb) produced by hybridoma cell line ATCC designation HB 9686

and human constant regions.

[000149] Another embodiment includes a chimeric antibody comprising either a variable
heavy chain sequence of SEQ ID No. or a variable light chain sequence of SEQ
ID No., or both. Preferably, the chimeric antibody is chNYR-1002.
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[ 0001491 Anot her enbodi nent includes a chineric

anti body conprising either a variable heavy chain
weewsmrsse7 of SEQ I D No. or a variable Iight che€TiCA2005/000142

sequence of SEQ ID No., or both. Preferably, the

chinmeric antibody is chNYR-1002. 47 WD 2005/ 075647

PCT/ CA2005/ 000142 [000150] O her enbodi nents

enconpass a hunmani zed anti body or hunanized anti body

fragment (referred to collectively as "hunpAb") that
(0001 50b iQttier engbogoments m@masmhumm azléluomﬂ Hyoaanized antibody

B r BB Wonle TR DA Bplt AT 24, fein the

h hiBARizE@ afteiddy e hfimanized aﬂnbbuga ﬁagmeﬁmh aeiedarirh B ady-
(moAb) that binds AF-20, and nore preferably the

hdwsiab angbagythatdundsr Afn2Ph qufﬁnablorethﬁ@m%bda d@r@cpdtfyom a
h%n%qﬁ@io%%na Mt%% ﬁx‘l%rpdtﬁgﬂ H&tA_E rigkﬁ}dgg&% pré@rably the

especl a pre erre ant
h (hISALGO ﬂerl‘{'dﬂqﬁilxﬁ e AarigeisibAb (plf‘aiucembjbﬂylffﬁiiﬁnd detlllitges
a hunani zed anti body or humani zed ant| body fra?ment

1

thAa”EC% ﬁﬂgn%éepnﬁﬁ &B¥br B PIRgCIed K predirEsst iy anjzed anfibody is
Rpery Regions (CDRs) amino acid residues that

are talned froma non-human anti body that binds
AF- 20 and human Framework Regions (FRs) amino acid
[000151} efsi addétisonal embédimaht ipclutiésen ICDRmizadeantibodyi erduinfanized antibody

Wﬁiﬂl p@é&‘;‘d% ?8”"99%}1’3\151“%3? d%ig?“e%ﬁ‘atyr@’rt%‘"“mng&egms
PrEDRsRRIho dchtPresi@ERSthay e Sbtamed @dni 4 A6R- hﬁ}ﬁthiua)a that
nmoAb produced by hybridoma cell |ine ATCC desi gna%ll on

HbigBEF-30 andhhwman Eramesvosk Regions Gs) emi) acihtesidueti d

¥ e R T S R R

Mﬁhﬁhmr&hav@mmig&m FRE) dnyinél e¢ia résidies Gindenibre Hecférably] the
and CDR3) of the |ight chain variable reglon and

t @B@ﬁﬁ@f?@?ﬁdafmm yheqapangmaihprodused byByhridora c
f ({ﬁ é@%@glg&ﬁloh% BS@’ Indldhdh ly @Bt@%gﬁ%sﬂ@k%%ﬁ?m%%&&

ow ng~-am no acl sequences:
| Bediiesj [ RASQSI GTSIH|; CDR2 (SEQ ID No. J [YASESI S| ;
and CDR 3 (SEQ ID No. J [ QQSSSWPFT]:

[000152] A particularly preferred humanized antibody or fragment includes one that binds
AF-20 wherein the complementarity determining regions (CDR1, CDR2 and
CDR3) of the light chain variable region and the complementarity determining
regions (CDR1, CDR2 and CDR3) of the heavy chain variable region have the

following amino acid sequences:

light chain:
CDR1 (SEQ ID NO: _ ) [RASQSIGTSIH];

CDR2 (SEQ ID No. _ ) [YASESIS]; and

CDR 3 (SEQ ID No. _ ) [QQSSSWPFT];

heavy chain:

CDR1 (SEQ ID NO: _ ) [GYTFAGHY VHJ;

CDR2 (SEQ ID No. ) [WIFPGKVNTKYNEKFKG]; and
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heavy chain: CDRL (SEQ ID NGO ) [GYTFAGHYVH]; CDR2
(SEQ ID No. _) [WFPCGKVNTKYNEKFKG ; and 48 WO
wWQO@5/0@63647 PCT/ CA2005/ 000142 CDR3 ( SEQ | D NeCT/CA2005/000142
) [ VGYDYFYYFDY] . [000153] Enbodi ments described herein
i ncl ude humani zed nonocl onal anti bodies or antibody
fragnments descri bed above in which one or nore am no
acid residues in the variable regions or constant
. regions are replaced by other am no acid residues.
PR3 (3EQ DAY or)[MENDBRYNEDAGi d resi dues in the
CDRs or FRs are replaced by other am no acid

L dug addi tion. .the,emhodi.nents_include.,one or

(ooors3, F5nS0&hems AeRBed bl b TR R o el SoBiRR

aGintibéBsfrshmesht@ederibed dbbee MMBICh ofré BIMRVEY nie dtidRSsidues in

(FRs). . %0001.54] Furt her enbodi nents descri bed herein,

i ks Yareblasgieny exconsiapticaiens arrerIpesdi bycothegranting agid mesidues.

¢ Ce p \ .

b 5RO S s O Sk e B

r exghep Amitmaed bsrines. chitdddiohytht kmbsdinsdnts intludé@ one or more

addi tion or deleti og of am _no.aci d_ resjdues. .

Pradfligions, sybstityions of deleonsaf amingyand fesidugs madgin the human

[ b d G QDRS or FRs have been renoved by the

sggé}%%‘%g%gbﬂggglﬁt lon or deletion of am no acid

residues. [000155] The hunani zed antibody or humani zed
[000154h Furthedsmbadumats desc(ibedihergin inclidsurnaezed temasianal antibodies

r ef.er abl have. an anti n bi nding af fini fo F-20
Piok fiament S Pedioe@tovg: o Aotenfal g hefper et
t RBit déntiRa ifitleiviagble fegddistiaGe!bédn rémoPEEH EIhe &bstitution,
huno conprises either a humani zed vari abl € heavy

c lediitios @g delgen obdmigparidmesigues o Prefengblynpotentinl hamaa belper T-
i ght IS C r 0 re
p rcgp gpl"jl(%aeﬁ 1(%%1@%%(3 {r%lotﬁg Q’TI%I%EOS(}J éég *{%QS g?&arr?@%&g&]h% {\rél%n i zed
Vv aubgfvhtéon, Bédivyn 6hddlgtionasfuaiteadd réskd@es.D No. or a
vari ant of humani zed variable |ight chain sequence of
or both. [000156] An .additional enbaqdinent

1000155 e sz 67 AUmEBi e M Do FRETIAG T AR ) dseribed
R e AR IR o o 0

that of the antibody from which the humoAb was derived. A particularly

preferred humoAb comprises either a humanized variable heavy chain sequence
of SEQ ID No. or a humanized variable light chain sequence of SEQ ID No., or
both. More preferably the humoAb includes a variant of humanized variable
heavy chain sequence of SEQ ID No. or a variant of humanized variable light

chain sequence of SEQ ID No., or both.

[000156] An additional embodiment includes a polypeptide sequence comprising one or

more of the following polypeptides:

SEQID No. _ [GYTFAGHYVH];
SEQID No. _ [WIFPGKVNTKYNEKFKG];
SEQID No. __ [VGYDYFYYFDY];

SEQID No. __ [RASQSIGTSIH];
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SEQ I D No. [ VGYDYFYYFDY]; SEQ I D No.

[ RASQSI GTSI H] ; 49 WD 2005/ 075647 PCT/ CA2005/ 000142
WORQsFeMD. [YASESI S]; and/or SEQ ID No. _ PCT/CA2005/000142

[ QASSSWPFT] . [000157] Enbodi ments descri bed herein

al so include a DNA encodi ng the anti body. pol ypeptide

or anti body fragnents descri bed above, and any

fragnents, variants or derivatives thereof.

Preferably, the DNA nol ecul e encodes the am no acid
s &G H2 doof__d YIARTHISedd/ant i body or fragnent thereof,

he fragnent specifically binds
%&gﬁ%g m@?@m of the light chain
vari abl e region and the CDRs of the heavy chain

[000157y @nitsidir@erite desefibbdl@eintiso ihelhdONDNA a:m'oﬂmgaﬁé @ntibody.
sequences [i 9ht chain: CDRI (SEQ I D NO
e gptibodyH; e@é‘t}iqsww@ abp\mseénaey fragments,prants

(Ngl;@f%‘%f dﬂi\?{%ﬁg’%ﬁ E&D%@}%’l&w dheodddRhe bt akd

[ \BEdureard/diTadyiAadi kd] antibodly orGREgindnEHrdo) Weereby the antibody or
VGYDYFYYF 0 h b | .ud
| B LG ey, BRGSO A 200 BFTBR (o G s ahe Pebthgaity
c hfahmefregﬁ&?aMzé eTlessthdRAVD eARAR aridb1P feegfl&{ ﬁa% i NA

nol ecul e ~ encodes the am no acid sequence of
h folewingdmams adid esquencebr agment t her eof V\,hereby t he
anti body or fragnent specifically bi nds to AF-20,

\Mgeielln the CDRs of the light chain variable region

25 ol | owd ng am no acid sequences CDRI (SEQ ID

N@DR1 @I}@TS RAS@S‘FZTS Q 1D No. j [YASESIS];
and Cg%@ Tg] ILéJQ(§§SV\PFT] [ 000159] Anot her

pr(dPR? (R QmJ.échl&SES pad the heavy chain of an

;EI?%%ct?Eg,@) @an ];t he nucl eoti de sequences

heavy chain:
CDR1 (SEQID NO: ) [GYTFAGHYVH];

CDR2 (SEQ ID No. ) [WIFPGKVNTKYNEKFKG]; and
CDR3 (SEQ ID No. _ )[VGYDYFYYFDY].

[000158] The embodiments also include DNA molecules that encode either the light or
heavy chain of the above-described humoAb. A preferred DNA molecule
encodes the amino acid sequence of a humanized antibody or fragment thereof,
whereby the antibody or fragment specifically binds to AF-20, wherein the CDRs

of the light chain variable region have the following amino acid sequences

CDRI (SEQ ID NO: ) [RASQSIGTSIH];
CDR2 (SEQ ID No. _ ) [YASESIS]; and
CDR 3 (SEQ ID No. _ ) [QQSSSWPFT].

[000159] Another preferred DNA molecule encodes the heavy chain of an antibody or
fragment wherein the nucleotide sequences of the heavy chain CDRs are as

follows:
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follows: 50 WD 2005/ 075647 PCT/ CA2005/ 000142 CDR1
(SEQ ID NO [ GYTFAGHYVH]; CDR2 (SEQ I D No.
WO WoERBAWNTKYNEKFKG ; and CDR3 (SEQ I D No. _ PCT/CA2005/000142
) [ VGYDYFYYFDY] . [000160] Preferably, the DNA nol ecul e
is in the formof an expression vector. In this
context, the enbodinents further include a host
transformed with the expression vector. In addition,
t he enbodi nents include a host cell conprising a

r&EﬁHﬂSEQJDé%bL_S$GUHEﬁﬁﬂlﬁﬂﬁn0oding the light and

Qﬁﬁ?%%&*ﬁ? 2 ofer  THIEECRYRERERE 0BT o her

(BiE’(%SD(No t hey[vawayyFeyFDY]! ude nucl e| c aci d
sequenc

romwhrch may be expressed a chimeric
descri bed herein. In addition, the

[000160k r%%feﬁahélnﬂ@ DNA melscule isdn s fosm 5 an sKprgsionevastar & this
aghfkeRC g#%dldi%ﬁé furthf @fcﬁﬁé G9olthBhsfolBed f% Qfé]e Lipr&sion

bare nucl el c acl a carrier-assocl a
nwetter. chaxdﬂﬂio&e@nmﬁtbpdmdmmhelupe mhestmcll aoppasingd, a
virus, .a viroid, or a trans t albl e enent Anof her

preRoaiRat SIBH B Lo RICOYE rs}w by chpins of hygpanized
t Rt ﬁﬁig\agggpae&ah ng%aiﬁkhﬁ%b&ﬁ)eé%&\?e' bed herei n.

[ 000162] I onal odirments i1 nclude a nucleic acid
sequence from which nmay be expressed a hunmani zed
[000161hrﬁthtr@at;bodhu¢rambﬁ@d lmnn@o'ulryluﬁp agciemtacxdrsegmnppépm which

escr.i bed abov

s SOrralchimGrc fufbods Bissibed heGinmah anulBhdRe.c g

S embeaﬁﬁemﬁhsﬁxaé akkator édhqoﬁ/sﬂfgt 18k nhileid abRIrLqudHet.CitGs
aci d %gent a carrier-associated nucleic acid

s @gﬁfemd that the cyﬁetgms@tt@rmnméﬁl@ heid geginens, a GaArmersassegiated

0l o] selmeh A H0ORERR L TR, LRl B Lo o

p rtﬂ.dspbeﬁbla eltizani Aﬂcﬂhw’ﬂreﬂaﬁé& embbdiﬁi&htzmdluaéﬁ 4 hytshdoma cell
fragnent or pol ypeptide_described herein. [000163]
cding a4 PEadyeeR hehimsric Artibodies dexcaipdBeEiNon for treating

cancer conprising a therapeutically effective anmount

[0001 62EfA<ﬁﬁ‘t¥or&f eﬁlggdlﬁllég% nl?a&‘& Phuckdll B 's u%ﬂéé #P&g'\ﬁﬁch may be

umani zed anti ragnents, ypept
degpresdeda Hueragized aPnladdyy hlhhgmzddrwtlbhdmﬁmgmed oopolypeptide

o cleStp ey A iy poRiERt e SmopiimenBctihé 905 e Soseer
cBHlpHEmE KRR 1iOa@8 s&fubREd TrefERIbB), Yhd éid? Sk a bare nucleic acid
segment, a carrier-associated nucleic acid segment, a nucleoprotein, a plasmid, a
virus, a viroid, or a transposable element. Another preferred embodiment includes
a hybridoma cell line that produces a humanized antibody, humanized antibody

fragment or polypeptide described herein.

[000163] Certain embodiments include a composition for treating cancer comprising a
therapeutically effective amount of any of the humanized or chimeric antibodies,
humanized antibody fragments, or polypeptides described herein. Preferably, the
humanized or chimeric antibody, humanized antibody fragment or polypeptide is,
directly or indirectly, associated with or linked to an effector moiety having

therapeutic activity. More preferably, the effector moiety is an anti-cancer drug,
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therapeutic activity. Mre preferably, the effector
noi ety is an anti-cancer drug, 51 WO 2005/075647
wEFEDsSLABO05/ 000142 chenot her apeuti ¢ agent, CcyPOL/OX2005/000142
radi onucl i de, therapeutic enzyme, prodrug, cytokine,
or anti-proliferative agent. Preferred radionuclide
are 32P, 47Sc, 67Cu, 90y> 105811>1251> 1311> 117nBn>
153Sn> 166Dy> 175Yb> 186 Re, 188Re> 19406> 211 At,
212B1 > 213Bi, 225Ac, or m xtures or conbinations
t ishemotherapegiapsent, Cythioxin nishenuctine, shesepeyhp g8zymee, pradmes
f b0 Vi fre nt. of a L4 N32p 47q. 67
adnshthe b AT atend PITUR alRULAR B P, 75, 7Cu,
t Wy tEmglPLa 1 WEsapEigm O8I0y évh 68t Ry é* Reptites, 1 At REB;,
ahpve-descri bed conposition. Preferably, the
conpBosi HiCofl MEtyEghPHTminaiong dereddper at i vel y. [ 0001651
An addi tional enbodinment includes a conposition
[0001 64§ Weh&nthddftherdtd Endopaby é)mgfhloli gor ih 'onﬁré%ﬁﬁ&ﬁ o @M A¥mal
ancer, the conposition 1ncluding a diagnostically
efhheingianAF-20reypriessirig canbermenipristhgadneiisteBng o thatmadnonlal,a

humani zed .antj.bady fra t or ol ypepti de descrj bed
ndhespReutiey Bt Gifechig ampil O hecabo e ersTioed fopapqsgion. Preferably,
alfhd &Qﬂi’ositidﬁ%@&}hﬁf?@e@d‘Pbé?%bfraﬁ{félgﬁent or pol ypeptide
is, directly or indirectly, associated wth or |inked
to a detectable |abel. Mre preferably, the detectable
[000165] geaddittonal embedimentinrlydes & ¢ampasyivarsuitahie fordhe @nzymer in
subst 1, , € c (. en . i 0l bi f.or .
Vb oo R ¥ 10 Ao BB oe adledb Rty Bretive

1&moubtéila huthdiized GFENXHEERLibAdyL| Humah?a@d anfifodylraghiteht or
m xtures_and comnbi nations thereof. [0001661 Further

eobmeptidn desehad e, Reoferalysthe hpmaniged ¢r chimeric antibody,

[ ] - : i . | .

. BRLS) 254l Bl o SHRIECA| AR SRS FoBELY et
C oviptosri liriked tale detecthield labehreMiosd b feratidy e ddtectabie fabel is a

enbodinment, it is preferred that the humani zed or

c HrdeRycide fIyasessete SNZYMF BRA YIRS IR SHEYMS & b> cggyme
POhiBABK bi!fSardl PrEEPHBRBLLIRN iRIEIpUNtCtecaspatied Topy,
su%)port. 19 011_67 77Anot er preferred method includes a
netod B, ' i, V'l & Lurand eustueestand combinafiontherrr essi ng
cancer cells in a mamml conprising admnistering to

rooote], HsBEr TR Bl AL B0 it e AR fLaf A2

dekprekdifg catice£eWNe @bmphtiag e6mbdting thd\€ancBraenethethasié i on
procedure is in vivo tunor inmaging. ) o
composition described immediately above. In this embodiment, it is preferred

that the humanized or chimeric antibodies, humanized antibody fragment or

polypeptides of the composition are bound to a solid support.

[000167] Another preferred method includes a method of in vivo immunodetection of AF-
20-expressing cancer cells in a mammal comprising administering to the mammal
a diagnostically effective amount of the composition described above that is
suitable for detection of cancer. Preferably, the immunodetection procedure is in

vivo tumor imaging.
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52 WD 2005/ 075647 PCT/ CA2005/ 000142 [000168] An
addi ti onal enbodi nent includes a nethod of in vivo
wo e@abnesmt of cancer conprising (i) intravenouBCHCA2005/000142

adm ni stering a radi onuclide-|abel ed anti body,

anti body fragment or pol ypeptide, (ii) thereafter

detecting tunor cells using a radionuclide activity

probe, and (iii) thereafter renoving the detected

tunor cells by surgical excision. In this nmethod, it
[000168] sArpadsfitermabembindimentiaciades Hmdthod of inpahe frestmienteoficancer

r FABRERRE inER el R o yatioRRO e TRl bRy
B T e g e
c @hdwlimhrie aefivityamrobs, and (i) eteaitatysmonmattie deteatpdbtumor cells
I rl])\l)/(:sﬂ;gzgaé CI((H&E)Hefn 'hxrkcrl‘l&ﬂgcg %ﬂ%ﬁ‘g}g&e&){haﬁﬁé b%{dlyb Sdy

ch| 1 ¢ an unani zé

f patypeplideois aﬂmhmnﬁed bflehifkesic anﬂﬂmdlyamﬁnaxlzedmhtxaod%}\ﬂaglnent
mol ecul e descri bed above to e‘g:t,)llﬁgerate pol y ep§| des, of

v & Paypeptite degratbied abovee Preferabh thewadisnnsiils is fHagkenCs ' Fs
ore+@Plsinepi teg, t lm% bsg nWL%FOIZIQIXturgg Ertcf&ﬁl%lﬂatlohg ‘ﬁlereof
met hdd "of génerating the pol ypepti variants or
derivatives is phage or yeast displ ay t echnol ogy.

[0001 69] (]Bﬁlioﬁﬂherﬁsrbf)ﬂlie nevenson furtheeirichae ntmahodhofvsig 4 hibeanized or

| ai ned h.reference..tq the followng. :

R R P EY b eemesor A peRtidesieseribad ahg e
Ofor MﬂNﬂ%&@@dl@Mn@ﬁﬂ%vE ROGhérake J&?péﬁﬁﬁbsﬂ@r ViYighis dpa

AD20D4 was revi ved cultured as directed in
Duletizativss of th@dmflb@hca, mglmﬁntEagp@YBem@ds thet bind AF-20.

Gt I(Inir en r. t . 6196
Nﬁe%%eé*f) %Bépﬁﬁ%ﬁa e i neRomnlfes SFTBI rerivaesis
h%{ platetotgy. (1 nvotrogen Corp. Cat. No.
(?OO 4, Batch No. 1137907) and 1nM Sodi um pyruvate
Cat. No. 11360- 039, Lot No. 3069371). [000172] Tot al
[000170Rrgankesampnts eéﬂ@dqunaﬁm 0w Willtheicaplaiied sfithgeloretier fythear e
t%ﬁ%?l'ngnoﬁcfﬂlﬁ 5‘9 with RNAses. Special RNAse
free redgents we used i ncludi ng nucl ease-free
water. The cells vvere spun down to collect in a MSE
2000R 53 WD 2005/ 075647 PCT/ CA2005/ 000142

r ' ed bench centrifuge at 1500 rpmfor 5
m%@gzg‘% 4 C then washed three

Example 1- Sequencing of Murine Antibody Genes

[000171] The murine hybridoma AD20D4 was revived and cultured as directed in
Dulbecco’s Modification of Eagle’s Medium with Glutamax I (Invitrogen Corp.
Cat No. 61965-026, Lot No. 3070663) supplemented with 20% fetal bovine serum
of North American origin (Invotrogen Corp. Cat. No. 16000-044, Batch No.
1137907) and 1mM Sodium pyruvate Cat. No. 11360-039, Lot No. 3069371).

[000172] Total RNA was prepared from 107 hybridoma cells, taking care to avoid
contamination with RNAses. Special RNAse free reagents were used including

nuclease-free water. The cells were spun down to collect in a MSE 2000R
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times in ice-cold PBS. The cells were then resuspended
in 6 nm inice-cold RNA |lysis buffer (0.14M Nad ,
wa 2880 yCL2, 10mM Tris pH 8.6, 0.5% NP-40) torPCThAzdnsH00142
L RNAseQUT had been added and vortexed for ten
seconds. This solution was overlayed onto an equal
vol unme of 24% (w v) sucrose and 1% NP 40 and stored on
ice for five minutes. The solution was then
centrifuged at 4000 rpmfor 30 mnutes at 4 Cin a
r etfriggmtesttedctp emtﬂnfuge at ti(]Ougm fofl h eniontpeat 4°cy thep masiddcthree

hase .was t to a uaI vol yne _of. 2 X P
Eme@ﬂn - 0pI P BRe BRS COIyesR e uBEdkA T § S1lof isc-BOl RA
s@lﬁ?’er@ (4] Néélel*én{M'M oL, TRV RYIES. 6C9*5%1NP 401 to

25 30- 049) was addéd to a Tinal concentration of
g/wihch 5 TheRISAbeQU'D hadvheecn erddadb andevbrietxe® for@er sncoﬁd}s ThlS

000173] The solution th xtract W
aﬁo I‘W‘\Lf BI"iﬁl?é’ %Pnﬁﬂ?é‘rF&P?c ‘H’P%?’gfm‘f(/" SuqrRy mriﬁ”
t g A4 ‘éﬁa?élﬁoxpf&@?@r fY\féf Rinafldethe socluf{&{ HH@ﬁleREerﬂtﬂﬁlé’eﬁ at 4000

et hanol and the solution stored - C overnight
ThpmAdA3 Gvasnudes dt @8 Caid abpfrigerated Hemglaterﬁnfug(:mme upparf or

ut es then i ed |n vacuum dessi ¢ .. Ih
I s e Emprsie i Sl VoRE% G 8K Bl ha M
CNHERNG. O%M%Dma@mm-l 7% SDSPM(Nprat%ﬁME@ RYLAE60
1 = 40 hgswererun onalZ%agarose gel in

TﬂEchmpl@gm Catan 530149) yapaddrrige a dmalrcogaeritiatipn RRA00

S d e R Be YR IR AL Ak PPRASIIBRE. pr epar ed

using reverse transcriptase with nouse 1gG constant

[0001 73] SheQRB1udiod tHBAUGR dﬁtrﬁ@t@&bvﬁﬁtanfeqml%hﬂﬁé Wﬁnolﬁcﬁh‘fdrﬂ&nn (1:1
care to avoid contam nation with RNAses. First strand

vdriabl Bo thegiquerus DRasewere pd@qsia?f &yolyynes of XP49g ethanel and the
s8fu?88 9{0 é({ af 9—%8‘% ¢%€/e§1 r oma ﬁ%&?fgs W)l{e%‘\\%gé% &)entn{ug_atlon

transcri

p r(u(merpn( aﬁ 3|o mhﬁtab) then §i26d maruwe@ﬁ degsicatd¥0 The RINA Gas
usi. ng for heavy chai n;

VRS RVES 1 He (s mese (it % P T4ON Angithe Goebyanop Miepgurgnby
d'%g&ffﬁ%% Qg A2EH 12280 .ﬁ?ﬁ‘é sfted fun ST oo hblfose

Ngel in1DLB 1Oddhfirm tBé qilide 6 RN A: lgbbd & gt R 2 Gii 1 shdvash
No, 10777019) and H2O (Promega Cat. No. Pl 19C) toag(’)

L ribppemaldiand§ with wa svidengeed degradationt or ten 54 WO
2005/ 075647 PCT/ CA2005/ 000142 m nutes then cool ed

(0001745 AV V0 cBX%s w0 ptiphled uMnMrdd r MBS GigtiR W] mBhEIEG
constant region and mouse K constant region primers, taking care to avoid
contamination with RNAses. First strand variable region cDNA was prepared by
mixing in a microcentrifuge tube S5ug RNA, 10 puL 5 x reverse transcriptase buffer
(Promega Cat. No. M351A), 1 pL primer (25 pmol/uL in H,O (Promega Cat. No.
P119C) using MulgGVH3’ (Oligo No. 152) for heavy chain; MulgKVL3’ (Oligo
No. 160) for light chain), 2 pL. 10 mM dNTPs solution (10 mM each of dATP,
dCTP, dGTP, dTTP from 100 mM stock solutions (Life Technologies Cat. No.
10297018)), 2 uL. RNAseOUT (Life Technologies Cat. No. 10777019) and H,O
(Promega Cat. No. P119C) to 50 pL. The solution was heated to 70°C for ten
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(Pronega Cat. No. Mb30A) was added and the sol ution

i ncubated at 37C for one hour, heated to 70C for 15
worRosnew4t hen stored at -20C until required. [PODTAEDS/000142

The anplification and cloning of the variable region

genes then was carried out. In a mcrocentrifuge tube

were mxed 5 L 1St strand cDNA, 5L 10 x Taq

pol ynmerase buffer (Life Technol ogies Cat. No. 402028),

1 gL 3 primer (25 prol/L in H20 using MILgVH3'

( ehingtes then CQGI291 skowily te3A’¢. dffiunits MiMJRW/ked/erse @rangpriphise

oteterisen st S A DANA: e s hf B3l i 7S or one
S Q’lloﬁlt hedted £ T0°E 3RS RRMMERhES ﬁoﬁﬁfai £90°C hidtfl @equired.
Technol ogi es Cat. No. 10342-020) and H20 to 50.tL.

gents _except the Tag enzyne were mxed in a 0.5 nL
[0001751 rT hﬁ applificarom andiséomangiofiha v arpbloreginn geges thee wagrarried out.

o R Eniero G fids T s 4R £ UE Ao M DR A T B 84 5,
8%1yn?e¥£3e baffet (Lifd Téthadlop@s Wat. No. 485028911 umepmn 298

5L of each reaction was fun on an agarose gel eck
t ipatolfuhan FPIz‘Bsusht%/Mu@,gVéﬁ folpdNG. d 52F for hea\ey)qham; MhIgKX/M’

(a ?r oxi mat el The remai nder of the product
wa@ lg@ﬂa@ew@ﬁy bh%ht fh?s‘%)} bire |1qaidﬁ@prﬁaPrﬁPIXa@érparsoé/uLg>e’|each
a&gmie:? gl‘(lj rlggqgﬁ“ WT?{%&% Jﬂ B'Sﬁﬁd T%(Tﬁol erase buffer

T EAS Yetirdligh (VRONO! 10882 00BHmdGjO 1050 AL 3AMreAbént t
mTX| ngevvlthgg&L 10 x T4 nggeo buff’ﬁIF1 (prfgﬁ%gasexcep

Cahe Tagenz@i26uay mixed in a (.5 ML hivawall §ERubpanshimgtedtav4°C
th b ted at t h
romaberhiieek ine aRanG Sas e doi e o et Vore Seled

C OFPEL Bitin, 40 §olet ofl §4°C/ 30ded) l50t@B0RE, 07208/ F nlift Haishing with
XGAL + arrpl cillin plates. Wiite colonies to 3 nLs o

L B23C dondivsi thinuteswe pb of eadhadadtion yrasven ompn agarose geétcscheck

an r 37C. er t to f [s lnse

b e ER Sheve g prpiEs oicBe SRre R siZe e onBata 450 bp)
I erRR\t@ain@erd fMhSprotitid vds m&uaea BAtoERS B oW OBihg boint Aarese
mnutes. It was then spun in mcrofuge for frve

mgelLianskthe BINA h@cb@ﬁewefbmunf@dnﬁéa gelgpuai fred AsregtanfaNA was

10,L of t
 diedied By i PEERCT -2y oifind bR Prometd gl 1B A1360) by
- ! 5%‘?{3 B30, 7h DAL BMANTES: (ofeglcTaio, C1268) and |
PGIL/ TARDS 119448 (giomelgh @al N MY H0A) elageintishacedcae pb td W C for

Tagq enzyne were mxed ina 0.5 nL thin wall PCR tu
two houfs to overnight. The vector was transformed into competent E. colz TG1

and plated onto LB + IPTG + XGAL + ampicillin plates. White colonies to 3

mLs of LB + ampicillin were picked in universal containers and grown at 37°C.
After two to four hours inserts were checked for by test PCR. 50 pL of culture
was removed to a microfuge tube and heated to 95°C for five minutes. It was then
spun in microfuge for five minutes and the supernatant removed to a fresh tube.

In 10 pL of supernatant was mixed 5 pL 10 x Taq polymerase buffer, 1 pL M13
forward primer, 1 uL M13 reverse primer, 1 pL 10 mM dNTPs, 0.5 pL Taq
polymerase and H,O to 50 pL.
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and heated to 94C on the PCR bl ock. The Taq enzyne was
added then the sanples were cycled: 94C/ 2 mn, 40
weymsesseaf 94C/ 30 sec, 50C 30 sec, 72C/ 2 nP@T/CA2005/000142

finishing with 72C for five mnutes. 10 i.L of each

reaction was run on an agarose gel to check for

inserts (band at 500 bp). The cultures were grown

over ni ght and the DNA was prepared for DNA sequenci ng.

[000177] The DNA sequence of selected clones (VH and
[000176VAltteagass exeptethe Taf] enzynmsweeresniséd int he S exipdin eelll PCRetube

ot rtied oG e BERber e Tha Debe s g e
?E%)ﬁbl(esl\géi/eeciﬂed‘? Dh4cymESin, WE ECISESS 94RCT 30 ddd! 5@AROLE:, 72°C/

10 g, Tryptone 10" g, yeast extract 5 g per
| i2tmin, ARGhingiwith BYCofonfivé ommaes. 1 @ gli af edgh wagtion was mn on an

stock (Si t. No. A- 016 50 ..o/ in HO in
crreders i 1 Enrcitmeers et D bl THE cRlryED AT GRURI ng
O\GRER R tn@FhelTV AGYad &é}ﬁatrecf fo¥ BNW k'éq%enc-li_ﬂg._ culture was
spun down in mcrofuge and the DNA purified using

Wzard Plus SV mni-prep kits (Pronega Cat. No.
[0001 77\ e DNAsequenos plseldstedrrdonst 4¥ s and Vi slangs sereened dewsinseTiseof

S e B bt Y PR TR EERRRE S e i

[ FO4:Ini 8 DNA evabidfepared feoth (e sefdefledsiatediat iodlQr FivB el cultures
NYR- 1002 heavy chain V region is shown in FIG 1. No
prsae eativpdn hadg Proth GiB) d0geTeyrtans| 18 % yeast exraché g per

fist : l}s. G . fl1FLe
B heE s OB AR AR ALIRD o
chliabe) Go q;légﬁﬁﬁia.mﬁ)en LBivaishidnfinekd) ETHLIRBturR Svere grown
determned with reference to other antibody sequences

( khiking eyeraighier for atdeas fivaheurgpiRbe gplture yiag spunglowasED | D
, | i . NYR-
AT e P oA Pl SY BN M eroiten

S €TH1.EXIE. A [460), Nbllseing IteeniynThaires s Sishgctians. JhBparifledBNA
assigned to that _Sub&rou . [000179] The DNA and am no
advas thesgaspendedrin 4 A@ 1 guzequesed urng automated DA s

S 0 Fl Fi ve i ndependent clones from each
bg?%%ngﬁgggﬁpgi%agve identical sequences. The | ocation

of the CDRs was determ ned with reference to other
[000178hrTHelNX andgiene asd (démbade Brithe IN¥R- 1,002 884v)y. chaineV CEdRsn is

géﬁg)%n é@ %Q?E}o%ycl:\t?véﬂ%%ma%? ggqg;v%geﬁigolateéém@’he first

TR N ORO F i A% 9&?&9 ﬁﬁe;n independent clor;:s gave identical
complete heavy chain sequences. The location of the CDRs was determined with
reference to other antibody sequences (Kabat EA ef al., 1991). The CDRs are
given by SEQID No. _ (CDRI1), __ (CDR2)and __ (CDR3). The NYR-1002

Vy amino acid sequence was compared to the consensus sequence for Mouse

Heavy Chains Subgroup IIB and was assigned to that Subgroup.

[000179] The DNA and amino acid sequence for the NYR-1002 light chain V region is
shown in FIG. 2. Five independent clones from each batch of cells gave identical
sequences. The location of the CDRs was determined with reference to other
antibody sequences (Kabat EA et al., 1991). The CDRs are given by SEQ ID No.
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sequence was conpared to the consensus sequence for
Mouse Kappa Chains Subgroup V and was assigned to

w0 bas/oBshygr oup. Exanple 2 - Construction of ChP@BCAZ005/000142
Anti body Genes and Chineric Antibody [000180] A
chimeric anti body was constructed by |inking the
murine variable regions identified in Exanple 1 above
to human constant regions. The nurine variable
regi ons were appended by the nethod of overlappi ng PCR
r ecdbRdat i or(CAR2)dedcr i(‘BEBdbka& NXrPle(b?t Va hmir(om&ia)
Al so See Dau hter%)E e)f% g e
S FIFECR S S ‘{; it %CR’/{EF%S“& ‘1‘#@?? gr Miige fappe,yains

ViduB&Rh: aﬂﬂld\%sdgﬁgﬂedﬂltﬁﬁm?fbupt al . 1988) were used

as tenplates to introduce 5 Ttlanking sequence, the

Ieader |ntron and the nurlne |nnunoolobulln pronnter
a 2L, L 1 e \. al%)" 2 A< e C 30 L : S tlbOd

and intron sequences The VH and VK expreSS|on

00180 LB RS ARSI QRS s

uence con
s edpntified ngExarhple PGRoentol huﬁnanaionstantwagon&: OTiﬂElmtll&lIb wsgiable

fol l.ows: t t i | d |l at
oSegifgn yere avpgnded by thsineod o ovelRBb e LR s datier the
S Ideecribed B ORshat &% S(tmp)t bdo &B%@@l‘fte@ muarzﬁ qwdﬁl) The

anplified as a set of fragnments. pendi ng
nwhired mofringi ieandt ok genes nwrtaareplhﬁqb j Tétmem:tors VE- PCRI and VK-

Wﬁ% seFPiand Tt OG0 e e crobleh Y inbohgers” pming
AtE thINBader $ntrdH dfﬁdhé!\hﬁlhné ithmiRoglotilih REOMYBIE hRAE S
buf er (Stratagene Cat. No. 600153-82 or Pronega Cat.

Ndlanmzepguenqe mc’(uﬂslgprhe splicy stte apgingrop sequencesi The Magand Vi

. R :
DIRb b UGPSRy ot N S b b
630qeAcddondirmed anBgeortaet by Meuending AThealPCR ahipOfitcatidnOvds.
These 5' and 3' prinmers included a termnal 18 bp of

r #pudiatedsasfollens 2 sl of mutageniq eligonuelgetidaseal Pt 2 Sammalid,

I
oSOl Bakon Gttt B e DR AR AR hiNA
t h?gl&@ﬁ@iseﬁnpm%& a§}i@ét&ﬁf fra@dfehts?2 D’épéndlﬂéoﬁﬂleqmm&ﬁ ofdites to
30 sec, 50C 30 sec, 72C m n (dependi ng on

tH)@m@ﬁfg@wdmce@mleﬁgv@wtweaWﬁfeééfflgnﬂ nishing with 72

C for five mnutes. The annealing tenperature was
(000181 G ASHE05 43Sl B R P& T el DA s
0fmixB@ withi 995 10 kiPfe pblydiersa bhffee@erthia@ene/@. No. 600153-82 or
Promega Cat. No. M776A), 1 pL (25 pmol/uL) forward primer, 1 pL (25
pmol/uL) reverse primer, 2 pL. 10 mM dNTPs, 0.5 pL (1 unit) Pfu DNA
polymerase (Stratagene Cat. No. 600252-51 or P.romega Cat. No. M774A) and

H,0 to 50 pL. These 5’ and 3’ primers included a terminal 18 bp of random
sequence. All reagents except the Pfu enzyme were mixed in a 0.5 mL thin wall
PCR tube and heated to 94°C on the PCR block. The Pfu enzyme was added then
the samples were cycled: 94°C/ 2 min, 15-20 cycles of 94°C/ 30 sec, 50°C/ 30
sec, 72°C/ 1 min (depending on the length of extension required), finishing with

72° C for five minutes. The annealing temperature was adjusted either higher or
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run on an agarose gel to check for products of the
expected size. If not, the annealing tenperature was

wo owsnesd4by 5C, the nunmber of cycles of PCR waBCT/CA2005/000142
i ncreased, and/or the MgQ 2 concentrati on was
increased to 5 MM If this round of PCR yiel ded
mul tiple bands, it was necessary to gel-purify the
band of the correct size. [000182] The products were
joined in a second PCR using second round 5 and 3'
priowarthan $@Cpddpsndifg bh ehet By of thabligss. [Hivaaldefeach redvtion was
first round of PCR. The tenplate for the second
j GWmPR AN pegroseseel Fcherk fprpreductsaf dhecapestad sigke Hinogithe
r : u
R o Ryl bl by e Sinlr 8lcles of BCR ey
r anorebsed, aAd@idr wer M g@icedcanttiobivad hereasdduto pahlyhdif deeround

buf St.rat agene ... No. 600153-82 or..Pro t.
NSt PR iayed BTG it MR ecsesaBnio SEaHETy Bf Ral ot e |
( R0mBemtApLl) 3" 2'" round primer, 2 L 10 nM dNTPs, 0.5
L (1 wunit) Pfu DNA polynerase (Stratagene Cat. No.

600252-51 or Promega Cat. No. M/74A) and H20 to 50 L.
[000182 ]\ Thepeedystst sere s ngst intaecrd P El nying sogond reindel and 33primers

b g A 55 25 T D

C\hd aon®fbiHin@ PORIs tHerapntdn€sproduded G theIDsts66nd WREthe30
sec, 72C/ 1 mn (depending on the | ength of extension

r siyantitiag pdjusiedite pddappigimatebcequal amewrs. n{ g reductspithe first

of ea ction.was .hLu o
SR OR SR S0 30 B VBRIt gl oo
biNd. 800183-8X6F Brofiegh ca@meMmAz,@ nB %80 pol/@r) 3™ round
expression cassettes. If not, the 2nd round PCR was

r qpimaer 22 L @5@ pinobuBN X! faupd peimeer 2yl 6 nidyl SNTPsn@S il (1

i ncreasi t he nunber. of cycl.es._ of he PCR

oG BT DR Bl PeRRCIP e T BoNG: §075 S| Rjomega Cat. No.

p I r nd \ [ PCR:

P APPACRATER] Q19D R AR (BRRGS cREIBITR ol vblenitEdin o

proositnd thivewalt PGRtesland Hdatetihe 941G onitheeRCR hlogke The Pfu

(Hndlll and BapHl for expression cassettes). and o

| saavRe ¥iap added thensdye semp WF’ferf@’cEGi i %Z_éamas gresles of R4°C/
e 13 ; I :

PO PRI bodRr P 15 (ALARGMBIOR MEHREHOA RO s

c aedqeretd), findshidghwaith A2°G furrfive msinnte$.aFive pd. dfadctbreaction was run

i ntroduced. 58 WD 2005/ 075647, PCT/ CA2005/ 000142,

[ COCREERTos gelre shsekdarpiodugts ofihg iexpeptedeizedapryariaately f20

Uyl ¥ fekPretQort ERs &R REFESPBp for Vi expression cassettes. If not, the

2" round PCR was repeated lowering annealing temperature by 5°C and/or

increasing the number of cycles of PCR. The PCR product was extracted and
precipitated using phenol/chloroform and ethanol or Qiagen MiniElute PCR
Purification kit (Cat. No. 28004). The resulting product was digested with the
required enzymes (Hindlll and BamHI for expression cassettes) and loaded onto a
1.5% low-melting point agarose gel. The DNA bands of the correct size were
excised and purified. The DNA was sequenced to confirm that it was correct and

that no spurious mutations had been introduced.
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vectors pSvgpt and pSvhyg, which include human 1gGl or
K constant regions respectively and markers for
waeedosptican in manmal i an cells. The Anti body HeB@HCA2005/000142
Chain Expression Vector is illustrated in FIG 6. Sites
in brackets in the figure have been renoved. The
heavy chai n expression vector pSvgptHulgd is based
on pSV2gpt (Mulligan and Berg, Science (1980;
209: 1422-1427)). It includes the anpicillin
[000183} é"élieénea\r»cmdgl@he clizn Vseg'mmg'eoes wereltraosferredito the kkpressidve
gpt alian [ t he nuri ne
PSRN 7 AL Y BN RUERT JeGgh 9k coRGmbEions
S GUEARRI ﬁmqmg (1B ecABR i MEhnfas LAl TIRARDAF TR
angd‘l’swo }So ly A Ie?equsences ' eavy chain varﬂ)gbf wy
r é@jlamﬁ)ﬁprcssmnp‘t’m i9dlustated aeFIGad 88esin brhokelislih thedigure
f ragnent eSSI on cassefte,inc es, the
niemeeﬁé Ve, g B PP Sregis S Y B Is Based
C QI g3y Vé‘anadh@ Bel& Seidba(1980 R09422- 142575)0M inki8es the
VH gene the -C splice donor sequence and intron
s eqmﬂensremftmmy fomelesatmn indagtetiplygells,Chegpr gene for selection
ressi t ustrat.ed in Fl Shtes in
o Beaadfin CEf e plivds hetF BUE fmpnbaadin lopees péion,
3 l@@ﬂaﬂlc&leqmce B AR thé Blumad TEG1 Toisstdnit gégﬁorﬁ%@ierand SV40 poly
expression vector pSVgpt HUC,, is based on the vector
p2vesayenges. The heayashainaagallp eggion for expiestieihisdnsgetadas dr
s el al
<t ML RELEPAC rhfoupFessiph 8hesOinERAE: 8 mycne peavy
| rehmin@yorabist, ithe < pid pegtidercedingsequyne andths signelsequence
encodi ng t he Human lééwﬁlg constant regjon gene and
i ARtV v Benac HispY RARROT SRS YIGITgN Acquences.
sequences. The light chain variable region for
[000184fxlﬁfe%ﬁib%8¥'lﬁgﬁt R8I IBGréstiod VR hd fllusttrzge@ﬁf‘ﬁt} 7. Sites in
ragment. Thi'S expression cassette includes the nurine
hégackeshathe figwohatedeen tdmvedgﬁmre peedHcdB 1 svehi intgrnal to

Sﬁ@‘t&,{‘ e e i SrsfeSioqenbePShap PCronbasedge HisadEler

V@%@Vﬁsiﬁ&ﬂ@é%‘%ﬁe WasicARR f‘ésfs%ge géhebﬁr EtdiRRtin bRtertdiBells,

in Meric expreéssion vectors.
[ Oﬂsﬁ)h)&ﬁgenﬂfm fekeatign amiamh@tian cdilj the expmedsagnchagct or s

ComEpElshatE et i Seaami e denopioRie e Human appa
NQ:onst&?tjrééléﬁ) génebéﬁd%ﬁﬁ&hg B b?@ BahaR¥ét and isgﬂ@g)%goix
about 3 and respectively of the 59 WO 2005/ 075647

PGTHEALE0 STtpdighn chaip ByighlceE9a fomrqssvw wHeted as a Hindlll
pltg %mm?-ﬁ fragmen(fi ‘i’ﬁ%t&&e% %sette mcelu(?es the murine heavy chain

promoter, the signal peptide coding sequence and the signal sequence intron, the
V. gene, the V-C splice donor sequence and intron sequences. The DNA
sequence was confirmed to be correct for the Vg and V in the chimeric

expression vectors.

[000185] The heavy and light chain expression vectors were co-transfected into NSO cells
(European Collection of Animal Cell Cultures, Porton, UK, ECACC No.
85110503) by electroporation. Pvul digests of about 3 and 6 pg respectively of the
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preci pitated and dissolved in 20 L dH2O. The cells

were resuspended froma sem-confluent 75 cnB fl ask
wanasodekect ed by centrifugation at 1000 r pm fBPCT/CAN®S/000142

m nut es. The supernatant was di scarded. The cells were

resuspended in 0.5 nL Dul becco's Mdified Eagle's

Medi um (DVEM and transferred to a Gene Pul ser

cuvette (Bio-Rad). The DNA was mi xed with the cells by

gentle pipetting and left on ice for five mnutes. The

c podigréivlgeliand pbVeprthéi plesmids hEdheligesteb DBEA phas etﬁlh@l

PR ARG ditven et o0 oE B GRS efiyenéeends g a

msE‘ﬁﬁ 8énflubhe7 §€1{1$ flasSng Q%ll&rt‘ecf W&n‘f@ﬁgaﬁ&nadi‘ 5066 {-d;ﬁﬂj fdrGive
a 75 cnB flask containing 2 Mand allowed to

r eciovies. The supermatatayss dfﬁtmrd@hl T cteﬂe weveresuspendedsn 6 mL

oaRbSERRIRA B EReiEs Vi SGBREMS sl n%‘dglfiégﬁ%%tpulsef
AIQB(/&!@ (3-Rla). IhedaNA Jv@st Bixed Fthlth® telRS goat1é bpRit

Il was assayed for presence of human anti bogl es
ad@ft e idedorByemittiese T hﬁ@uvm@pmsnweé dewveen fthe glentrodes of

| T i Peheitier g el BuETsh PR R Bl I e
b)éuwtémﬁqetumedttb Reefor 20 fimRed) ﬁ?e%ll%hﬁ}%hh@n éwntwhs

yel | ow ti p) acr oss the surface and the nmedi um
t teansfered tage Tocm” flesk confaining 20 wdl PMEMswdellowed tarrgcover for

fohregh.sel
Lotk e 18 sPAC ey Rarfisted B ReqSr b R Selretivgom
SuRESIRRY Athuet 260 10% é&ha&eu dTand 96 wellipldies. 0. 8 g/ i
mycophenol i ¢ acid and 250 g/ nL xanthine. Transfected

cl ones were screened for production of human anti body
[000186bwﬂ¢mafe®y 10 dayseater, @GuLGdI hedinmdions eashey élhyasassaysd dor

oS uBRRAT AR Rl SRE S PR P n on
\/\@ﬁe RyEl Iriaffibats prediiien ard thenindb™ bf ¢aMQ i tHewdl. )Cel§HOm

concentrati on was determ ned bﬁ ELI SA for hunman

| g;tmsen welByearp rftsu@end@ighu rrubzmgtt efip of a Qﬂﬁ%{rﬂ)m mipettei(with
Cel |, Epi
opeliptee) 7Rs G830 B elub dfnslSREh ek BelfEnBgven

deiseudBuN@et plike Ezsﬁtaml@ 1.5 el 6f fRéshl sgetivd DMHMd @fonies
human T cell epitope maps of the variable region usi n(lq

Pegpiegenghegad gmj e vebecterbzy RYED pupdsmenedwshd 0t feta
S%f g&%%gﬁu&? %Vp g.,nl)n C hgﬁlohc a%ldS anc()iWZQSOt hg‘?mi%(sfa%{hlﬂc'e of

Transfected clones were screened for production of human antibody by ELISA for
human IgG. Cell lines secreting antibody were expanded and the highest |
producers selected and frozen down in liquid nitrogen. The chimeric antibody
was purified using Prosep®-A (Millipore Corp.). The concentration was
determined by ELISA for human IgG1, .

Example 3- Identification of Human Helper T Cell Epitopes Contained Within the
Variable Regions of Mouse NYR-1002.

[000187] The amino acid sequences determined in Example 1 were analyzed to produce

human T cell epitope maps of the variable region using Peptide Threading
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showed a total of 17 potential human T cell epitopes
in NYR-1002, 9 in VH and 8 in VK. None of the

w@odosnticat T cell epitopes occurred entirely cPCTICA2®EDO0142
with a CDR Exanple 4- Design of Modified Anti body
Sequences [000188] Primary VH and VK variant sequences
(NYDI VH1, NYDI VK1) were designed by substituting
amno acid residues in the variable regions of the
muri ne AF-20 antibody in order to renove potenti al
hisefiware (Bétvation) tlhgms Sishews Breaisults gf thisharradysis: khei analysis

o ER el 7 R6eh R sin L &l FhoBiea YR in Virand 8

I 89 VRN Nohe D ehpoltéhtiai DeEle eﬁt@l&@' ot quiretl RAtifRIY EBMidldenykvith a
relqcbgn in Figure 9. [000189] As the generation of the
Ty VH and VK variant sequences required a snall
nurrber of ami no acid substitutions that mght have
0 L Dol ypeptide, six

NYDI VH3, NYDl V NYDl VH5 and NYDI VH6) and 4 ot her VKS
[000188] Pesinagn Ayend WMKQseqhhf[ObS/@QYDMﬂ MY DINK] ) WeBt déstgned by
wer e ne ar. at am no a d e
R g0 ag FesifR In e SRt B ot L Bt 200
F'aﬁHﬁ@dyﬁnfoﬁieryﬁeﬁ{We 'f)bga‘ﬁﬁ@l Mk T St ?T%E%@ﬂ)dt@&ﬁﬁlwere

aci d sequence for the variant VH an
r eeqwdwu“hmmmcﬁetkntﬁlghe% deBland i {IhpEXNA Badhmino
of Figures 6.a ectlv
PR iop My 3 et et TEREES 3o oy fapprimary
h,q( fnfih ®ekur@9i abl e regi ons were constructed by the
mst hod of overl apping PCR reconbination as descrl bed
Olandi et al (1989) and as detailed in Examp 2
[000189hb“es\/tbe gqnesatian dbe prpaLYeY nandaYy vammang é%@n%érr@qwéa sgall
! GBI Eam B Bl ARNRR Tyl iAol BTEAL e ERLANSY he
t he required sequences agenic prine

pa‘irraspdl@p@tlﬂym)he&erzmaem'ﬁmmsgnatgd NfY&)INégJAq rm{DWHe
altered.  The vectors VHP and VI Ri ech

N EP IV NPTV BNy DY Hiscana NPT UHBLand p1EF Dt ien gnated

fl SEUHED Q;qgg e de
L TV R DR0RS, NAPIKAD thd R DISS é%%t%%?%‘e@ The

| eathparativé ammozavd stdqeerrms ofithe lmrmmn(agd @@Irhnmnpe«b Na’egmns are

gﬁgOWﬂfl} lj,gﬁge&ﬁg Nsé;eagllé Ir?&éf? Eﬂe apereg 5n%eac? sequence

for the variant Vy and Vs re-introduced some potential T cell epitopes (Table 1

of Figures 6 and 7, respectively).

Example 5- Construction of Modified Antibody Sequences

[000190] The modified variable regions were constructed by the method of overlapping
PCR recombination as described by Orlandi et a/ (1989) and as detailed in
Example 2 above. The cloned murine Vy and Vi genes were used as templates
for mutagenesis of the framework regions to the required sequences. Sets of
mutagenic primer pairs were synthesized encompassing the regions to be altered.
The vectors VH-PCR1 and VK-PCRI1 (Riechmann et al., 1988) were used as
templates to introduce 5’ flanking sequence including the leader signal peptide
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VH and VK expression cassettes produced were cloned
into pUC19 and the entire DNA sequence was confirned
wo 000be756eT rect for each nodified VH and VK sePUEOA2005/000142
[ 000191] The nodified heavy and |ight chain V-region
genes were excised frompUCL9 as Hndlll to BanHi
expression cassettes. These were transferred to the
expression vectors pSvgpt and pSvhyg (FIG 3 and 4
respectively), which include human 1gGL or x constant
r @gqumse, rtleeslpecmr nmmrwndrthle marike mﬂmglsleﬂmqtromnter,mnd 3
1 e was confi
caPRIok SPayet s g nEPlgE S A DieCE aefiBhtso TP megided
ex 8ISV ©Bxprediod casseltePPrbdded e blonitd Gfed pULHH ﬁnci fHe entire
ant1 body expression was NSO, a non-i nmunogl obulin

pADNASERFneD WeECnfismetio baeareschiad eacrlbmpdlﬁéd Murasd 8an
O%L}@%%%on of Animal Cell Cultures, Porton UK ( ECACC
503). The heavy and |i ght chai n expr essi on
vectors were co-transfected into NSO cells by
[000191  Retmaiificdlidaon and Bght chXANPIrégich pimey ejere Grlised ifiem pUC19 as
expr essi the gpt gene were _selected in Dul becco's
vagneikw PIHEAn &ﬁ%sem@e%wem#@ad 1 R exprsgsion

f QRRERS!
2%%%r /mé)’zgﬁ‘f rans?ﬁ%:t gééﬁcel IE’Z ‘lél%(eﬂgﬁiv(\:glrdgmman
S dg@e oed cbnstarp wegiomt respectifel pamdhimarkets foo skledvipn fh hidArnhaiian

human 1gG._Cell |ines reti antlbodywee
eﬁﬁléfn dBla: N4 sequense @f%g?n%"&d F soment det theymediicd \srand

qunég { nodi fi ed anti bodi es were
purl %flchg%ﬂntgegr%g:%p ecBi]§(8| oprocessing Ltd). The

concentrat| on was determ ned by ELISA for hunman
[000192] glthmhostwaél lamtforantibedy wmressmlnwsd*#&) ysvd-lmmlﬁﬁﬁolmiﬁE

| 6- Ex Ant 01
O Ricthedroust By B e Eomeb Sy aland s fionat Asgral cen
R o A e o 1?%"23355*‘5 ey A0ha dbln

wieaspressiom Vensers werdcaNymisieceediate NH@ cellsdiy qlectioneration (see

COAPIPL 2t EP CoionBY Glor B B BEI i bestsan Bsseo'
2@ 6ed Eﬁ@@leﬂ’ﬁiﬂ OMENH s06M)ehtedwith 1 0%detar kolvetieRerum, 0.8
NYDI VH A when conbined with any |ight chain failed to

prigdubmyeaphenaliciapidapd 29@9&’594]311%4 E@@S@gteé eethelpres ypre
scree1'1_|e%/ tJo\IrY proXuI%%bn WPI Val_r|12 én't\ll\b(ocﬁy\%KsEEl%A R H&h an IgG. Cell lines

secreting antibody were expanded and the highest producers selected and frozen

down in liquid nitrogen. The modified antibodies were purified using Prosep®-A
(Bioprocessing Ltd). The concentration was determined by ELISA for human
IgGlk. The antibodies were also analysed by SDS-PAGE.

Example 6- Expression of Modified Antibodies

[000193] The transfected cell clones were tested for antibody expression. Combinations of
most heavy and light chains were poor producers (See Figure 10). NYDIVH5
when combined with NYDIVK2 was the best producer, producing 3.6 mg of
purified antibody. For comparison, the chimeric antibody yielded 0.66mg of
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the best when assayed, w th NYD VH4/ NYDI VK5,
NYDI VH4/ NYDI VK3 bei ng slightly weaker.
wOXENHBANYDI VK2 was sel ected as the | ead hunmapCwmea2005/000142

anti body. Example 7- Human T Cell Assay of Mdified

Anti body and of Chinmeric Antibody [000195] The

humani zed anti body NYDI VH2/ NYDI VK2 ( huNYR- 1002)

together with the chimaeric antibody (chNYR- 1002)

were tested in human T cell proliferation assays.

Bplifified proteinf NODIVEEIA whexnl corobipedwith any dight chairsfailed

peri(ﬁlirger al t%l Oﬁd nmononucl ear cells (PBMC) which

¢ HRIGECR 200 #9UPORY o esent i ng cel I's (APCs) and T cel I s.

IMHC class Il allotypes of these donors were determ ned
[000194P.2chtiB3dide B HrisiME NY IR FEYNTD IVERY NY I HINYEIXK 4 fer foBed

1 allotypic coverage for the Caucasi an opul ation. As

s Klagapest Whemagsayed, with i YDIVH4/ N 163, NODEGHAMNY K3 heing

O o ot . h
P B8, NETHOREAN DRV R0 BbelefRE e IEl Hindre
praatibédr at i on assay. | n conparison 12 donors responded

to nurine 1gG chNYR-1002, with SI's>2, although 5 of
t@fse lonors praduced .b0{derll_q responses with an S

r2§3g53§ to the humani zed antibody validates the
eftect of the amino acid substitutions in the nurine
variable regions in reducing T cell inmunogenicity.

y
[000195 =xehiumagizedeantehrady Y DBAH YN YIDEY K (hadNoXR d 002 X together with the

t he. Modi fi ' Y nj ugat.ed. t.0 t.ot axi c,.Agent s
| OB aabr BNaINER S Heti R R ey

V k42951 SBKITY\6bats Foff Isity H&i&@%ﬁ%se@f&isbl@&t@ﬁfﬁ&ﬁl blood
cytotoxicity effects in cultures of cancer cells.

oymaeonRélear celsFME3 whidlhcgentadn artigen presguating e (APCs) and T

perfet Moot Ao BRI HE Ul b il A0 s
usvdrg séhedtédrosaltng im-80% HLA DRB1 afhltyictslenaiefyt the Caucasian

cycl ohexane - 1 - carboxylate and size exclusion | |

c oaratieR spiewnntable dafFNE: 1ismene pt 2R deners gavegssignfigant
- r«];sg)oﬁail ﬂ%ﬁnﬁlflatfbﬂqﬂ&éipﬁﬂ ko fﬁe'hﬁﬁfagiz@@ sﬁmﬁg, MRFERUDBS. in
- variations 1 n conjtgation nethodol ogy ar

c alk rumparaT edll proliféretion assay. In comparison 12 donors responded to

murine IgG, chNYR-1002, with SI’s>2, although 5 of these donors produced
borderline responses with an SI of 2-2.5 (Table 2 of FIG. 11). The clear

differential response to the humanized antibody validates the effect of the amino
acid substitutions in the murine variable regions in reducing T cell

immunogenicity.

Example 8- Determination of the Cytotoxic Efficacy of the Modified Antibody
Conjugated to Cytotoxic Agents

[000196] Antibody (huNYR-1002) was conjugated to various known cytotoxic molecules
and tested for cytotoxicity effects in cultures of cancer cells. Cytotoxic

compounds (such as methotrexate and doxorubicin) were conjugated to the
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enbodi nents di scl osed herein, and are capabl e of being

achieved by those skilled in the art, using the
w@ooodebiowes provided herein; - variations in chor/ca2ms/000142

conj ugat ed cytotoxic nolecule are contenplated in the

enbodi nents di scl osed herein, and are well within the

purview of one skilled in the art, using the

gui del i nes provi ded herein. [000197] 96 well plates

were seeded with cells (eg CCL-185 cells) at 103 - 105

c@nﬁwm;« maleipaide aetivatiomesihg Suosucéinieidyf4 ¢BY4 s. Bl ank

e Bl e et o AR RO & BB ool udea

cc@hf&naa&,gtspmgmaﬁ@kleﬂesnmtml rhSosPdfRNEL0 LBIER 8P E¥tEpound
were tested in the 0.01 to 0.25 g/nL concentration

r defaolemigntbodyevereiusedibat ed for 4 days and then were
tested by various viability assays according to
manufacturer's directions. (eg. Celltiter 96 Aqueous
One Sol-whtistions Ml &Ynjugdtioh htethoddlaxgdiré E@ternplatetidn theor
reagent to the cell wells, plates were incubated for 1

- 4 ho§Md oatrnesrvscshscl%eséélerenb@nd sw‘épﬂ? ¢ gbbeingachieved py those

[oooro8r e HRAPOIFATEE A Anib T AR RAEh: ares of
ant i boeIyratlmcmy;ﬁmtlmim:ofrmhjaxguﬂed)cytonmenﬁJlmmké atocdntenplated
Lincon] S AR iBt BB B BaR VP BiLBg purview of

cyt ot OhgkkiVe®in ﬁagﬁnwe duideRidsyIeNi8el fQeignt | body
ranged from 10 - 104 x potency (for an equal cytotoxic

effect, the unconj ugat ed conpound required 10 - 104 x

re ecules of d tost
1000197 B SuTFRITEE e s T Sl B R Rl B2 ¢ At
S PRAnRidr SVelld wety/ Bedbf @US.L Blgnk WAESEhtFRSWElTilicadigat ed
that 1) the 64 WD 2005/ 075647 PCT/ CA2005/ 000142

a@pmbewyi dong, mpdiacalons; 6vd ewapamdalusapedie.okpatrely alse included
! pEOREAR AR ARecl aiché! ChRiafin&UBeNata if B 4bTR

| ess on- cancer ous

V\'W?ZSeué/Hﬂ, @ﬂbérﬁﬁﬁ!ﬁn Pdriads PlagsiSherd Incubfed@ fdrlélkt&%’ and then were

conj ugates were nore cytotoxic at | ower
c denteshhyr eariovs siabilip hyspysopcgerdingste negnufashiror’ sdirdetions. eg.

e ent T SOt &
ankigenrts thd £ WY plaBs vekOiicabatyd f0p 1NAMMEEANASTOCS mixed for

cell's and tissues where the antibody binds |ess.
several seconds, and then read for absorbance on a plate reader.

Results:

[000198] The newly prepared compounds (conjugates of antibody to cytotoxic molecule)
were found to be more toxic (per mole of cytotoxic compound) than the
unconjugated cytotoxic compounds. The increased cytotoxicity of the compound
conjugated to antibody ranged from 10 — 10* x potency (for an equal cytotoxic
effect, the unconjugated compound required 10 — 10* x more molecules of
compound, as compared to the compound conjugated to antibody). Maximal

effect was seen after 4 days of culture. These results indicated that 1) the
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65 WD 2005/ 075647 PCT/ CA2005/ 000142 What is clained

is: 1. A reconbinant antibody nol ecul e conpri sing
wa@niosgess4bi ndi ng regi ons derived fromthe heargT/aA2005/000142

light chain variable regions of an antibody that is

capabl e of binding AF-20. 2. A chimeric anti body

conprising variable regions obtained froma non-human

anti body that binds AF-20 and human constant regions.

3. The chineric antibody of claim2, conprising

v aniikdslyeconagaisn srozybiequed c[vmmcw mlowerecoeamntwdys efhat

bi n AF- 20 an tan .ons

e TR P Rt Ph i g tsues

aRéHeROtY ahSbdlyBitidsness; PIRe ahtiivdly c@ﬁjﬁ.lgﬁleﬂv('efdfﬁ&*é)cytotoxm at
produced by hybridoma cell |ine ATCC_ . designation HB
0 dBECrLRBCHTFHPNS: ARl HIStEreateyi cfhieacy 9t kifling thp Cancer eells; and 3)

a

O Ey e A oo Sonutf A ERfu R ¥ Bhpclongl
s andbddynmmly'm@ less ttorticitky toatonkuanegtoussetlanhd Hisstys whergmignt
is derjved, froma non-human anti body that binds
ArnDbpdybIndsessyyrani zed anti body or humani zed anti body
fragment (hunpAb) of claim 6, wherein the hunpbAb is
derived froma nurine nonocl onal antibody (noAb) that
bi nds AF-20. 8. The humani zed anti body or humani zed
anti body fragnment of claim7, wherein the hunpAb is
derived fromthe nurine noAb produced by hybri doma
cell line ATCC designation HB 9686. 9. The humani zed
anti body huNYR-1002. 10. A humani zed anti body or
humani zed anti body fragnment that binds AF-20
conprising Conplenentarity Determ ning Regi ons (CDRs)
amno acid residues that are obtained froma

non- human anti body that binds AF-20 and human
Framewor k Regi ons (FRs) am no acid residues. 66 WD
2005/ 075647 PCT/ CA2005/ 000142 11. The hunani zed

anti body or humani zed anti body fragment of claim 10,
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wherein the Conplenentarity Determ ning Regions (CDRs)

amno acid residues are obtained froma nurine noAb
wo bas/otiewds AF-20. 12. The humani zed anti body BPET/CA2005/000142

humani zed anti body fragnment as clainmed in claim 11,

wherein the murine nobAb that binds AF-20 is produced

by hybridoma cell [|ine ATCC designation HB 9686 and

human Franewor k Regi ons (FRs) amino acid residues.

13. A humani zed anti body or fragnment thereof that

bi nds AF-20 wherein the conplenmentarity determ ning

r eghainscladp|ls: COR2 and CDR3) of the light chain

vari abl e region and the conplenentarity determ ning

r agi AnscodniBint anGhIR AsldclOEENhpiding htiges dindigd@igions derived
vari able region are conprised of the, follow ng am no
aci direwdheheayy or lightfthaihyariableapgony afian antibagy that is capable of

[RA%;% CDR2 (SEQ ID No. [YASESIS] CDR 3 (SEQ

| D No. %&%&%Fﬂ heavy chain: CDRL (SEQ ID NO )
YTEA SEQO.I.D No, W FP KYNEKEFKG

PO B mRody Eaniopsitk Mpipblovieior SDURED o Ponshuman

ant i Rathodg thab bie iAFezD aid hbegycohstagiregionef cl ai m 13
wherein one or nore additions, substitutions or

dej efThofmmetic aﬂﬂlm&’% cthith®s b&HFﬁsiﬁ?VﬁiabE@&EioH@G&ain@d from
t he human Framewor K Regi ons ( ). 15. The humani zed

ant i douyine antibcaskyrthaitbingds Adf-20 aed h@nampanstanhregment i al
human hel per T-cell epitopes identified in the

val | A ehimegc ansbddy\of chaéra 3, whamuettie lmyurinehatibody is a murine

substitution, additio r del efion of am ng aci

r esi Bigaaclon: anfadyif _?@g‘“a‘?f{ ?sbwdamar?ﬁﬁéwe C
ant i §ashhafib R AIPIY86%nd HudlallcBnstii@égbmy, t he anti body
has an antigen binding affinity for AF-20 which is at

| eas 0 %M@ éﬁﬁé PCT/ CA2005/ 000142 t hat

of%at Egégfrf{hegg y %@%ﬁ [ cﬁ(ﬁ?ﬁe humani zed anti body or

h gy hzu%(ljan?z%ﬁlapl&gé/dyforr%%ﬁleaﬂltze ar‘?’tibdo?igllf%.%mdent that binds AF-20
wherein said humanized antibody or humanized antibody fragment is derived

from a non-human antibody that binds AF-20.

7. The humanized antibody or humanized antibody fragment (humoAb) of claim
6, wherein the humoAb is derived from a murine monoclonal antibody

(moAb) that binds AF-20.

8. The humanized antibody or humanized antibody fragment of claim 7, wherein
the humoAb is derived from the murine moAb produced by hybridoma cell
line ATCC designation HB 9686.

9. The humanized antibody huNYR-1002.

10. A humanized antibody or humanized antibody fragment that binds AF-20
comprising Complementarity Determining Regions (CDRs) amino acid
residues that are obtained from a non-human antibody that binds AF-20 and

human Framework Regions (FRs) amino acid residues.
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17. A pol ypeptide sequence conprising a sequence
sel ected fromat | east one of the group consisting of

W@200SBB6kD No. [ GYTFAGHYVH]; b) SEQ I D No. _ PCT/CA2005/000142

[ W FPGKVNTKYNEKFKG :  ¢) SEQ ID No. _ [ VGYDYFYYFDY] ;

d) SEQID No. _ [RASQSIGISIH ; e) SEQ ID No. _

[ YASESI S]; and f) SEQ ID No. _ [ QQSSSWPFT]. 18. A DNA
encodi ng the pol ypepti de sequence of clainms 17. 19. A
DNA nol ecul e encodi ng the am no acid sequence of the
huiefhekammamnzedd dntili«]d)omr Humzgived tanbhodyl fedgmen8of @aim F0,DNA

nmol ecpl e. encadi n ht chai n_of. an i.bod .
P o vhrEingae Compfrisntarty tlertiigng B SbioR (R Wit &t o
as CleBidBark Gbﬁirféti @%o%oa nm% fhJAY fhet BIHEd APldode
sequences of the light chain CDRs are as foll ows:

[ VRSEAT P angot ¥ gt oo R B gt g gn g

DNA thivéewdie thenmuardhengoAb ¢hat bandg AH20 15 prbduaed hyﬂlylmnttyna cell

e clig ARG, drsiendidh BB Oobhaft Ao Erefiycsl Regens 115 afnino

sequw&gegldag the heavy chain CDRs are as foll ows:
CDR1 (SEQ ID NO J [GYTFAGHYVH ; 68 WO 2005/ 075647

Ry S et g 20 i

) [ VGMHMERR ity déﬂermeﬁ&g RighonsCBR 1| EDR2 aﬂdaﬁllhﬁﬁl) offthe light
cl ai 19 in.the form an ression vector.

host Rt RblaREOR D e BTEB RELaT Y deiraEiraRe R ICAR,
24. BRIANAIIIR DI hERBRY CRAIR gaﬁaglefégm 18 @bmprised of the

expression system encodi hg the |ight
following amino acid sequences:

light chain:

CDR1 (SEQ ID NO: ) [RASQSIGTSIH]

CDR2 (SEQ ID No. _ )[YASESIS]

CDR 3 (SEQID No. _ ) [QQSSSWPFT]

heavy chain:

CDR1 (SEQID NO: ) [GYTFAGHYVH]

CDR2 (SEQ ID No. ) [WIFPGKVNTKYNEKFKG]
CDR3 (SEQID No. _ )[VGYDYFYYFDY].

14. The humanized antibody or humanized antibody fragment of claim 13 wherein
one or more additions, substitutions or deletions of amino acid residues have

been made in the human Framework Regions (FRs).

15. The humanized antibody or fragment of claims 13, wherein potential human
helper T-cell epitopes identified in the variable regions have been removed by

the substitution, addition or deletion of amino acid residues.

16. The humanized antibody or humanized antibody fragment of claim 6, wherein

the antibody has an antigen binding affinity for AF-20 which is at least 10%
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and heavy chains of an antibody or antibody fragnent

of claim13. 27. A hybridoma cell |ine that produces
wo b@sordeweri ¢ anti body of claim2. 28. A hybrpPdDoa2005/000142
cell line that produces the humani zed anti body or

anti body fragnent of claim®6. 29. A conposition for
treating cancer conprising a therapeutically effective
anmount of a humani zed anti body or hunmani zed anti body
fragment according to claimé6. 30. The conposition of
cl ai ek thevaatibeidy fiolmewhichding Ingvarazadi dntitigdyoor humesivied e d

antib fragment is, directly or indirectly,

asso q%ggfagﬁwﬁ&o\yasﬁeﬁxg& to an effector noiety

hayi n her apeutic activi.ty. 31. The conposition of

C Iﬁr ﬁq%@%v,vem EARCICH EOBPREEE 85I ER V??ngsé‘i’%@{ EaStPPBHf
the gQreip CAGsisg 49 of an anti-cancer drug,

chenot Rer apeut |1 ¢ "agent, cytotoxin, radionuclide,

therap%z}$$gqﬁzh¥ge, Ew@l{;},{@;ﬁ%‘yf_nnﬁki ne, an

anti - pr rative— agen an xtures thereof. 32.
The conpposkL of | [ radi onucl i de
o sor b Shoip -@%Wﬁ?ﬁ@?ﬁ%é&f 32P, 47Sc,
67Cu, 90Y 125 n, 153Sm 166Dy,
175, n, © 8§Eég[,g%i%8ReEVé§bé§F,‘L‘§{iéﬁi 212Bi, 213Bi,
225Ac, and m xtures thereof 69 WO 2005/ 075647
PCT/ cAZ008EQIB M2 _3RAYQXAGTTHIHIf or treating a mamul
havi ng an AF- 20- expressi ng cancer conpri sing
adni ni @DeSEQthI&OIh_e[Yﬂ&ﬁﬁng];aarldher apeutically
ef fective anount of a conposition according to clains
29. 34.f) TREQrBtNad_afRQBISWHRFIP cl ai m 33 wherein the
conposition is adm ni stered post-operatively. 35. A
conposition for detecting cancer conprising a
di agnostically effective, anount of the humani zed

' Aginced

anid pathenolyrsptidassayence 8§ FBHES bf- claim 6.

36. The conposition of claim35, wherein the humani zed

arl®i Ay Agnoleente picoding theambdgid seqgensatof the humanized| y

or indirectl assoGi with or linked to a

det e%t_% labrs)fel%of é%%rp?rﬁfg.cﬁsfﬁcebbonposi tion of claim46

W‘E%r XI IngAhnelol%g}lee grtlc% %neg thg Plgl!lt c ginso“aflag%tntelgocfyrogrﬁ'atgpn%nt as
claimed in claim 6.

21. The DNA molecule as claimed in claim 20, wherein the nucleotide sequences

of the light chain CDRs are as follows:

CDRI1 (SEQ ID NO: ) [RASQSIGTSIH];
CDR2 (SEQID No. _ ) [YASESIS]; and
CDR 3 (SEQ ID No. _ ) [QQSSSWPFT].

22. A DNA molecule encoding the heavy chain of an antibody or fragment as

claimed in claim 6.

23. A DNA molecule as claimed in claim 22, wherein the nucleotide sequences of

the heavy chain CDRs are as follows:

CDRI1 (SEQ ID NO: _ ) [GYTFAGHY VH];
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group consisting of a radionuclide, fluorescer,
enzynme, enzyne substrate, enzyne cofactor, enzyne
WO edvslori6er , | i gand, and m xtures thereof. 38. HECECA2005/000142
conmposition of claim 37, wherein the radionuclide is
selected fromthe group consisting of 3H, 11C, 14C
18F, 64Cu, 76Br, 86y, 99nmlc, 1111n11231, 177Lu, and
m xtures thereof. 39. A nmethod for imunodetection of
AF- 20- expressi ng cancer cells conprising contacting
t he cancecDREI(BEQADNo.t_he [FOEFPOK Y INOK YOFEKFRGina38. 40.

The net ho [ 9 wh ' i zed anti body
or humaniglgg‘5 (gh@IIﬁOlg?/ Hﬁ&%ﬂ?%&%ﬂomosi tion is
bound to a solid support. 41. A nethod of

I mmunodet ecti on of AF-20-expressing cancer cells in a
mafarEhe DiNdnipplesilags elaimed IQth’r\ﬂinrﬂé’ indhq feampdiamgkprgssion
di agvr%g‘sotri cally effective amount of the conposition
according of claim35. 42. The method of claim41l

R S R R Tk R,

(i) intravenously adm nistering a
radi onucl i de-| abel ed humani zed anti body, or humani zed

anki Rady: del12gABRking% rectthb 99(51/-:? i i
P /‘%A%%e’ 38D sing  recdth i i %edtﬂe%tz‘ieﬁlgentcﬁ%‘? the hight
usi napdéhenayl clormsod fiad antlbedyvartantipedybfeagnaend of clain) 13.

renmovi ng the detected tunor cells by surgical

exci sion. 44. The nethod of claim43, wherein the
radi onuclide is selected fromthe group. consisting of
317 Ahobridorms celbime hatqodussthe chgneriaiipedy of claim 2.
1111 n112311177Lu, and m xtures thereof. 71

28. A hybridoma cell line that produces the humanized antibody or antibody

fragment of claim 6.

29. A composition for treating cancer comprising a therapeutically effective
amount of a humanized antibody or humanized antibody fragment according

to claim 6.

30. The composition of claim 29, wherein the humanized antibody or humanized
antibody fragment is, directly or indirectly, associated with or linked to an

effector moiety having therapeutic activity.

31. The composition of claim 30, wherein the effector moiety is selected from the
group consisting of an anti-cancer drug, chemotherapeutic agent, cytotoxin,
radionuclide, therapeutic enzyme, prodrug, cytokine, an anti-proliferative

agent, and mixtures thereof.

32. The composition of claim 31 wherein the radionuclide is selected from the
group consisting of 32P, 47Sc, 67Cu, 90Y, l°5Rh,125L B 117mSn, 153 Sm, 166Dy,

175Yb, 186 Re, 188Re, 194Os, 211At, 212Bi, 213Bi, 225Ac, and mixtures thereof.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

A method for treating a mammal having an AF-20-expressing cancer
comprising administering to the mammal a therapeutically effective amount of

a composition according to claims 29.

The method according to claim 33 wherein the composition is administered

post-operatively.

A composition for detecting cancer comprising a diagnostically effective
amount of the humanized antibody or humanized antibody fragment of claim
6.

The composition of claim 35, wherein the humanized antibody or humanized
antibody fragment is, directly or indirectly, associated with or linked to a

detectable 1abel.

The composition of claim 46 wherein the detectable label is selected from the
group consisting of a radionuclide, fluorescer, enzyme, enzyme substrate,

enzyme cofactor, enzyme inhibitor, ligand, and mixtures thereof.

The composition of claim 37, wherein the radionuclide is selected from the
group consisting of 3H, llC, 14C, 18F, 64Cu, 76Br, 86Y, 99mTc, mIn, 1231, 177Lu,

and mixtures thereof.

A method for immunodetection of AF-20-expressing cancer cells comprising

contacting the cancer cells with the composition of claim 35.

The method of claim 39 wherein the humanized antibody or humanized

antibody fragment of the composition is bound to a solid support.

A method of immunodetection of AF-20-expressing cancer cells in a mammal
comprising administering to the mammal a diagnostically effective amount of

the composition according of claim 35.

The method of claim 41 wherein said immunodetection is in vivo tumor

imaging.

A method of treating cancer comprising: (i) intravenously administering a

radionuclide-labeled humanized antibody, or humanized antibody fragment of
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claim 6; (ii) detecting tumor cells using a radionuclide activity probe; and (iii)

removing the detected tumor cells by surgical excision.

44. The method of claim 43, wherein the radionuclide is selected from the group
consisting of 3H, llC, ¢, 13F, 64Cu, 76Br, 86Y, 99mTc, “lIn, 123I, 177Lu, and

mixtures thereof.
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