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PCT/ US97/ 08962 ANTI GEN BI NDI NG FRAGVENTS THAT SPECI FI CALLY
DETECT CANCER CELLS, NUCLEOTI DES ENCODI NG THE FRAGVENTS, AND USE
THERECF FOR THE PROPHYLAXI S AND DETECTI ON OF CANCERS
TECHNI CAL FI EWP97/44461 This invention relates to Snt/PHEEFES
specific to an antigen detected on neopl asjic cells but not on

normal cells. This antigen is terned herein the "C-antigen." The
C-antigen is recognized by the human nonocl onal anti body (Mab) terned
"H11." The I nventi on enconpasses a wide variety of antibodies,
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cancers such as
antibody, H1 1, compositions comprising the H11, and hybridomas producing H11 are

c

included herein. The H!1 V region polynucleotides and polypeptides encoded thereby and
recombinant molecules containing these polynucleotides are also encompassed by the
invention. Methods of use including therapeutic and diagnostic of the aC antibodies are

also included in the invention.
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BACKGROUND ART
In spite of numerous advances in medical research, cancer remains the second

leading cause of death in the United States. In the industrialized nations, roughly one in
five persons will die of cancer. Traditional modes of clinical care, such as surgical

20 resection, radiotherapy and chemotherapy, have a significant failure rate, especially for
solid tumors. Failure occurs either because the initial tumor is unresponsive, or because of
recurrence due to regrowth at the original site and/or metastases. Even in cancers such as
breast cancer where the mortality rate has decreased, successful intervention relies on early
detection of the cancerous cells. The etiology, diagnosis and ablation of cancer remaina

25 central focus for medical research and development.

. Neoplasia resulting in benign tumors can usually be completely cured by removing

the mass surgically. If a tumor becomes malignant, as manifested by invasion of
surrounding tissue, it becomes much more difficult to eradicate. Once a malignant tumor

metastasizes, it is much less likely to be eradicated.
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particul arly aggressive formof skin cancer, and occurs in
i ncreased freglibney in individuals with regul ar ‘'unguarded sun exposure. In

the early 15 | sease. ph . IS et er.i
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net astasi zed, it is often inpgssjble.to extirpate and is consequently
fatal . Wer| duftfesased frequency in in wz%%%f?%ﬁgn&@%ﬁﬁwag%‘&%“?ﬁ’ ﬁ?ﬂyanorra
and ity§s respRBL Bhied, fleladoms AQnirBiterided By proliferation at the dermal-epidermal

junction, which soon invades adjacent tissue and metastasizes widely. Once it has

metastasized, it is often impossible to extirpate and is consequently fatal. Worldwide,

70,000 patients are diagnosed with melanoma and it is respohsible for 25,000 reported

deaths each year. The American Cancer Society projects that by the year 2000, 1 out of
20 every 75 Americans will be diagnosed with melanoma.

Neuroblastoma is a highly malignant tumor occurring during infancy and early
childhood. Except for Wilm's tumor, it is the most common retroperitoneal tumor in
children. This tumor metastasizes early, with widespread involvement of lymph nodes,
liver, bone, lung, and marrow. While the primary tumor is resolvable by resection, the

25 recurrence rate is high.

An estimated 178,100 new cases of lung cancer will be diagnosed in 1997,
accounting for 13% of cancer diagnoses. An estimated 160,400 deaths due to lung cancer
will occur in 1997 accounting for 29% of all cancer deaths. The one year survival rates for
lung cancer have increased from 32% in 1973 to 41% in 1993, largely due to

30 improvements in surgical techniques. The 5 year survival rate for all stages combined is
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0. 2% pds year ,Preliminary data suggest that breast cancer mortality may be beginning to decrease,
probably as a result of increased diagnoses of localized cancer and carcinoma in sifu. See
e.g., Marchant (1994) Contemporary Management of Breast Disease II: Breast Cancer, in:
Obstetrics and Gynecology Clinics of North America 21:555-560; and Colditz (1993)
Cancer Suppl. 71:1480-1489. An estimated 44,190 deaths (43,900 women, 290 men) in
20 1997 will occur due to breast cancer. In women, it is the second major cause of cancer
death after lung cancer. The five-year survival rate for localized breast cancer has
increased from 72% in the 1940s to 97% today. If the cancer has spread regionally,
however, the rate is 76%, and for women with distant metastases the rate is 20%. Survival
after a diagnosis of breast cancer continues to decline beyond five years. Sixty-five
25 percent of women diagnosed with breast cancer survive 10 years and 56% survive 15
years.
Non-Hodgkin’s B cell lymphomas are cancers of the immune system that are
expected to afflict approximately 225,000 patients in the United States in 1996. These
cancers are diverse with respect to prognosis and treatment, and are generally classified

30 into one of three grades. The median survival of the lowest grade is 6.6 years and the
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Non- Hodgki n' s pRicnehdpulaigphomes are cancers of the immne systemthat are
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treatment, ‘fjlmiincj’t{d‘ie gg%?l%p%glt:%llo& !:a%?a'lam g"f’l@(gofé;ecéal ;;:aﬁcglt T ctﬂ‘é:aﬁ&?s%c&fn?des-
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WD 97/ 44461  for about 9% of new cancer diagnoses. An estimated 54,900 deaths due to colorectal
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hi gher grade caeewil opswrdn 19 ascgypting forabout, 10 ot sanssr degths; Yiortality yptes for

non- Hoggki n' s cBloféatal cancer have falled 3290 i Wotefafid 14% EdraiinRuribieie P2 209648, Of
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over the past reflestingdecsasing BRidewg ratesandingiersios surxival ralgs. dJdoweyfer. the mortality
1996. The increase,i liRarRALL FC L5 Plaf YedtR B S6rvivhl adegRiFONBS
in the AIDS 5 i b Ah?cﬁ'g?llﬁign po%nuﬁogﬁ?%gg‘]&' Thet ¥ Cogﬁ)’n anﬁ rectal
cancer Wwil | aqatems withcolamamixtitamhmer 48 822004 6 % crespectived AVhen colorectal

i ncludi ng 94, 100 of cqlon cancer

cancers accourffancers are detected:ig an 5158’3 °(‘j’§%‘6%‘ggfe %fe e éﬁ%tes%'lv&‘fcaggdgegié 8 %&/:’O k(’r)l‘{'&%'t’ !
estimatigd 54, 3y $PAbhsistERallcRnceflafd @iSdoRéred at that stage. After the cancer has spread
regionally to involve adjacent organs or lymph nodes, the rate drops to 63%. Survival
rates for persons with distant metastases is 7%. Survival continues to decline beyond 5
"years, and 50% survive 10 years;
In spite of the difficulties, effective cures using anticancer drugs (alone or in
20 combination with other treatments) have been devised for some formerly highly lethal
cancers. Most notable among these are Hodgkin’s lymphoma, testicular cancer,
choriocarcinoma, and some leukemias and other cancers of childhood. For several of the
more common cancers, early diagnosis, appropriate surgery or local radiotherapy enables a
large proportion of patients to recover. |
25 Current methods of cancer treatment are relatively non-selective. Surgery removes
the diseased tissue, radiotherapy shrinks solid tumors and chemotherapy kills rapidly
dividing cells. Chemotherapy, in particular, results in numerous side effects. in some cases

so severe to preclude the use of potentially effective drugs. Moreover, cancers often

develop resistance to chemotherapeutic drugs.
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PCT/ US97/ 0896 2composed of a variable (V) region at the N-terminus, and a constant (C) region at the C- S

Nurerous efforts are being nade to enhance the specificity of cancer
t herapy. For terminus. Inthel chainathe Yrsgirg ermadd ViLiok is sorppaseddf ¥ (¥ Drregion .

55: 1856- 1862. doﬁné?:?é’dtthl%ué}?ﬂhef'oining (3)) region {oqgé"?:ir% .i&?@,ﬁ Nn@ile 1§ Shdin, S Y 2CE
anti gens expressed excl usSively or br e%er ent1 al LJS/ onh Ccertaln
15 region (V;DyJy) is composed of a variable (V) region linked through a combination of
the diversity (Dy) region and the joining (Jy) region to the C region (C,;). The V J; and
VyuDuJy regions of the L and H chains, respectively, are associated at the tips of the Y to
form the antigen binding portion and determine antigen binding specificity.
The (Cy,) region defines the isotype, i.c., the class or subclass of antibody.
| 20 Antibodies of different isotypes differ significantly in their effector functions, such as the
ability to activate complement, bind to specific receptors (e.g., Fc receptors) present on a
wide variety of cell types, cross mucosal and placental barriers, and form polymers of the
basic four-chain IgG molecule.
Antibodies are categorized into “classes™ according to the Cy, type utilized in the
25 immunoglobulin molecule (IgM, IgG, IgD, IgE, or IgA). There are at least five types of
Ci genes (Cp, Cy, C8, Cg, and Ca), and some species have multiple Cy, subtypes (e.g.,
C¥1, Cv3, Cyy, and Cy,, in humans). There are a total of nine Cy; genes in the haploid
genome of humans, eight in mouse and rat, and several fewer in many other species. In

contrast, there are normally only two types of L chain C regions (C, ), kappa (x) and

30 lambda (1), and only one of these C regions is present in a single L chain protein (i.e.,
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tunors allows the fornulation of nore selective treatnment strategies.

Anti bodies directed 5 to these antigens have been used in

i mmunot her apy of several types of cancer. The basic

i mmunogl obulin (1g) structural unit in vertebrate systens is conposed of
two identicalwodmassl("L") pol ypeptide chai ns (approxi nat el PCTBISRT8P62 and
two identical heavy ("H') chai ns (approximately 53 to 70 kDa).
The four chains are joined by disulfide bonds in a "Y"
configuration. At the base of the Y, the two H chains are bound by 10
coval ent disul fide |inkages. Fi gure 1 shows a schematic
of an anti body structure. The L and H chains are ea conposed
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rat, ang severgimd £Rétionkl me;egxeﬁr. ¢S RRFLRSiond! L. chain, contrast, there
are nornmally only two types of chain C regi ons (CL), kappa (K) and 30

| anbda (X), and on|The yplue grid nqmyel «Eanighridien s ﬂlsgfpﬁt@s%ﬁﬁherwe@lwgﬁmmé has chai n

protein (i.e. _
PCT/ US97/ 08 9 64 been long-recognized in the a\QO Lﬁx}érﬁﬁé@y, the field has beeq hampered by the slow,

tedious processes required to produce large quantities of an antibody of a desired

6

specificity. The classical cell fusion techniques allowed for efficient production of Mabs
20 by fusing the B cell producing the antibody with an immortalized cell line. The resulting
cell line is a hybridoma cell line.

Antibodies and functional derivatives thereof have been used in a variety of clinical
settings. For instance, digoxin-specific Fab antibody fragments were used to treat life-
threatening digitalis intoxication. Antibodies are becoming more routinely useful in

25 diagnostic techniques such as radioimmune diagnosis of colon cancers. Koda et al. (1995)
Am. J. _Gastroemerol. 90:1644. A number of uses of Mabs, previously thought to be
untenable, have recently been put into practice. For instance, see Hall (1995) Science
279:915-916.

A number of autoantibodies (antibodies that recognize and bind to self antigens)

30 are found in humans. Many of these are associated with particular diseases such as
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there is only one possible L chain Cregion for every V[err]J[err]
produced). Each H chain cl ass can be associated with either of
the L chain classes (e.g., a (Jerr] region can be present in the

sane anti body as either a [err] or [err] L chain), although t i ons
of the H and WO idféls within a particular class ﬂ“ﬁ%’%"\?@gy with
antigen specificity (e.g., an 1gG antibody always 5 has a CJerr] H
chain C region regardl ess of the antigen specificity).

Each of the V, D, J, and Cregions of the Hand L chains are encoded by

di stinct genom c sequences. Anti body diversity is generated by
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di agnosti ¢ anshtibpdieshaveaise bceeagzsiw byastive i !mm“mmmﬂ Béndted Sm%obﬁm zed in
the art. Unfog I‘W.Seld’igr;&agg Jméﬁdng rﬁ‘&u{?%& n%&q u91¥1g Sein

\%V rus
t edi ous processes Tequi uce Targe quan Ities &hant 1 bo cﬁ/ of a
desired mouse mWf Fot xbylewTdaeBud:leaal cmMp‘Ménotbaaldmnbembs’nmues

al lowed for efficient ductlon of fusin |
Pt oduci ng  t heP i BBy WP Febdisnesiivs alpveg mmerizatién withoue hecisn
cell lineis ﬁushsbbénk IR Rarmfll virhd. Re, e.g., U.S. Patent No. 4618477%@]9&%@8@)’1(1
functional derivatives thereof have been used in a variety of clinical

settings. For Camest Bew: 67:51 1g9b88 nInspest instapcesathe amibhdjstiare spestiedor aneveris used
to treat lifeg some instances, a fi w,téaﬁ‘%?é'ﬁgg. n%ﬁgllsﬂhéc?!l fv%b Ihgg%lk S%E{igéghthﬁa‘nt i bodi es

are becom ng nore routinely use I agnos niques such

as radlsoi mmu n@ecﬁfmgjbascagnmés glmlmarcelisabm eo stheKndar eztnoahal céllsO Fhse antibodies

Am J. Gastroentero nber uses .0f Mab | OUS t hought

to be fodags e oA Ry SR, Fiher S AL 1SR Sl b ok o,

i nstance, seepksl pep( ¥PQP)AL6, @0Y Plenum Press, NY. pp 2233 298 5N8 hfibody has been

A nunber of autoantibodies (anti bodies that recofgnl ze and bind to self
teaers

anti gens) 30 describedthat isespahic pfreqogniaing 2 Widmgangst oftwrears while failingie resogmizan t h
particul ar di ﬁre&}ﬁfﬁoo?ﬂ'qpcoﬁﬁlze. normal, non-cancerous cells.

20 Recombinant genetic techniques have allowed cloning and expression of
antibodies. functional fragments thereof and the antigens recognized. These engineered
antibodies provide novel methods of production and treatment modalities. For instance,
functional immunoglobulin fragments have been expressed in bacteria and transgenic
tobacco seeds and plants. Skerra (1993) Curr. Opin. Immunol. 5:256-262; Fiedler and

25 Conrad (1995) Bio/Technology 13:1090-1093; Zhang et al. (1993) Cancer Res. 55:3384-

* 3591; Ma et al. (1995) Science 268:916; and, for a review of synthetic antibodies, see
Barbas (1995) Nature Med. 1:336-839.
Several human Mabs against tumor associated antigens have been produced and
characterized. The tumor associated antigens recognized by human Mabs include cell

30 surface, cytoplasmic and nuclear antigens. Yoshikawa et al. (1989) Jpn. J. Cancer Res.
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rheumatoid arthritis, system c |upus erythematosus, myasthenia gravis,

primary biliary cirrhosis, polynyositis, system c vasculitis,
i di opat hi c ne¥@@r4446lng and crescentic gl oner ul onefFRYI97/8896hd

anmyotrophic lateral sclerosis. For revi ew, o see Shat t ner

(1986/1987) Immunol. Lett. 14:143-153. O her autoantibodies are

natural l y-occurring. 5 Lutz and Wpp (1982) J. Immunol. 128: 1965;
and Guilbert et al. (1982)J. I mmunol. 128: 2779 2787 Recent |y,
human aut oanti bodies to sg:mf Cc cancer antigens have

det ect ed and, (?’?f"’?,éﬂ:é‘*%éé Yamaguchi gt ﬂdlﬁ?@é’wega%y«!qwbﬂq Mﬂzgé@ﬁ@z@gy
(1o st o o RAHARIOR) Gt i SEoheraaft OSEt Rinedd B 1

United States Paten he hunari cells
wer e i mor t al iGSAB3RISReRIBpGlassy ( 87y CanceriBeso47:3181-5188; Bomp-Christenseh etabs. For

Prose. More r AL Coteh RPAtioLrne i DA 2 iR 9 969 Caneen B 1 no use

of 5 4Bi395 pcsenuqaalmcﬂanem L(|1989) Cdficer RBE 49258454 Fostilddvii b alNO-
4,618, 477, and d assy Cancer Res. 47:5181-5188. In nost

i nst ances, t hé ] f%él%’cﬁr@ssyeﬂr?ﬂdw(ﬂ“dml@ﬁ etjah (1990) Human Antihod.

i nstances, f,gﬁqefziyﬁs For instance, a Mab has been described that
15 speC|f|caI recogni zes glioma cells but no other tunor or nornal

cells. These anti bbhlmas Mabs have been usae inrccaneee iindging, dingsishnd therapyaOlsgort he

(M Alasei - ollBshr dlflrk aoberdst TaA5ohs LTSI Bonids Q9BPb Bl e i,

descri hed t hats:37- papmbt@ec& all ﬁ@@mcﬁ-mea wmsmastgﬁesbfarchwm%lgyfn le
failing to recognize |y poorl ecogni ze, nornma

non- cancer ous SE&nges262:841; Ditzel et al. (1994) C“’Réé %%ﬁ%mggﬂmodl%wm dl@w have
al 'owed cl oni ng,:54.48%R8% £S5 8 1 QBB Nl 1H
fragnents thereo?pand t he arrltlgler?gmrsén chcm nbﬁ%ﬁ%@"ﬁ%ﬁ‘%&é&eﬁg that

ant i bodi es pr dwas high tumazicelhtoxivitys This rrmi@dlsaeqogmzarbdtlttheﬁDMgemﬂmhmaﬂ Bs.
For instance, ncti onal ohulin fra nts have.been
expressed in bgl(l,s’[aé‘rdlEJ’C%%ghxféisﬁflé gwtrﬂ%%semmatf(g%‘éﬁ%gq'gé'bﬁaé’e'étﬁa“ | ants.
Skerra161993) rhininial réshiubl colo?@otd @ance> Mack-e282(1993)d0b& WaflUkadSSei. US4  Conr ad
(1995) BI o/Tecfin70I o%zji? 1090-1093; Zhang et al. (1993) Cancer Res.

55: 3384- 1, Ma et al. (1995) Science 268:916; and, for a
revi ew of syntheti geqdhlinfife BonoSi6fal anti-GD2 anti dﬁém?éreé&ﬂ: db‘g.te

1: 836- 839. © e\?era anhmamall\l/laltos agal nst tunor som at ed
antigens have 8sewth of tupenre efthenrogetodermal origin in@thwmicinainieige offtayse rgminsion in

d \VRbS d f
vt opl asm o arbiuaie RS FRBRAAC e Rion O Ryt hopd hitichs 484 o spivogy califlcr

Res. 20 remission in patients with metastatic neuroblastoma. The mechanism of action of the

-

antibodies is thought to involve antibody dependent cellular cytotoxicity (ADCC) or
complement-mediated cytotoxicity (CMC). Clinical responses have been obtained by
treating melanoma with Mabs against GM2, GD2 and GD3. Cheresh et al. (1985) Proc.
Natl. Acad. Sci. USA 82:5155-5159. Active immunization with a ganglioside vaccine
25 comprising GM2 produced anti-GM2 antibodies in 50/58 patients. who survived longer on

average than patients without detectable anti-GM2 antibody.

Mabs to GD2 have also been found to react speciﬁcélly with small cell lung
carcinoma. Cheresh et al. (1986) Cancer Res. 46:5112-5118. Human Mabs specific for
other cancers including lung, melanoma, stomach, squamous cell carcinoma, cervical

30 ~ carcinoma, and mammary carcinoma have also been produced. Murakami (1985) in Vitro
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(Gann) 80:546-553; Yamaguchi et al. (1987) Proc. Natl. A cad Sci. USA

84: 2416- 2420; Haspel et al. (1985) Cancer Res. 45:3951-3961; Cote
et al. (1986) WPBMAMe, | Acad. Sci. USA 83: 2959- RSGASIMae,
(1987) Cancer Res. 47:5181-5188; Borup-Chrigstensen et al. (1987)
Cancer Detect. Prevent. Suppl. 1:207-215; Haspel et- al. (1985) Cancer Res.
5 45: 3951- 3961; Kan- M tchell et aI (1989) Cancer Res. 49:4536-4541;
Yoshi kawa et al. (1986) Jpn. J. Cancer Res. 77:1122-1133; and

uman Nabs. havEebZEN Hiebh e ?Qwes»d"mm gl Bt 38R Wamp el on
(1985) J. Nat.(1086)Cph. A Uaikcer REs. Sﬂirﬁoﬂazmw&lﬁ%mxsﬁqwmdh;b%ﬁ,)un&z Bi ol .
Resp. Mdd 10 5:379-393; M:Cabe et al Cancer Res

48: 4348- 4353; MQP@@’@@%@Q&EIWMSMO(@@B ol Biph Megla1:247R%%3end et al .

1994) _ Cancer S oI
£1 463) 471. A riﬁ‘é‘ﬁ'ﬁ?‘n@ﬁ? 8 ?S‘f‘?"@”é? ﬁ&és?zg%)géﬁﬂegﬂggﬁs %lé’maﬁ anti-pancer MAbS r t ed

t hat 5 aﬂdabe ditigensttheyoecogaizé havealsoibegn suggested lﬂnlumulvecuixec 08ed,2@s bot h

the CD3 anti ge i ch s, associ at ed
with dissenina E%WQZ’W’?’QI rﬁeﬁaﬁséﬁf{g \Iﬁ‘aﬂﬁn“i‘% to mvmg?ﬂ"h rﬁ'é’l"“'i"@%*l"t’:ﬂ%l
col orect al can@sed in Atk Bélinital méﬂ&i%\n Rfv@ﬁe silieétfects MM et apﬁ%%) The

92: 7021- 7025. mur i ne nonocl onal anti - GD.
anti bodi es wer %l"F‘E‘H&“P@dzg élssh%ﬁprpé%’ Ii W@l results have beegrepoytad qafcomhmgds of

neur oect oder Medreithd il withinturfe NdH abd Q:%U{wwmm& fftor ?@M&%&tﬁ%ﬁé&%bxl

patients with netastatic nel anona. man- rm Se chimeric ant i body
caused MO cancere Salsks etaah. (1995 Eicen Res. 35:4339%4346.S Aasingle chainimbhactoiitas The
mechani sm of agtion I bodies is t | nvol ve

anti body depen8® ’feeggﬂnﬂIt%?“rEW‘H?WtE‘fSt’V"(m@ a fjt mo & Phtan . (1995) Proc.

conpl enent - medad. efdad \Scn USHi 92127850 189 )Hunfan MALS Mt SREIBENTGEC '!@o
obt ai ned by treati ng mel anoma Wi t h Mabs agai nst 2 and GD3.
0

Cheresh et al . “an9e§s}s have been shown to effectiysly imagehis camsgr. Chaugthusizt 5116*:995)159
Active inmuni zagjeP7Mibhs-gagaangl i osi de vaccine 25 conprising G
produced anti-GW antibodies in 50/58 patients. who survived | onger on

aver agel han pat i erlf thewi wéroa simplet andtretiable serategy fobBrosidingimoyne reactivity against

an antigen common to these cancers rather than cancer-specific immunity, the clinical
prospects of cancers in general would improve. All references cited herein are hereby

incorporated by reference in their entirety.

20 DISCLOSURE OF THE INVENTION
This invention encompasses compositions containing antigen binding fragments of

an antibody where the antibody specifically recognizes the antigen recognized by an
antibody comprising a H chain V region having the amino acid sequence of SEQ ID NO:2
and a L chain V region having the amino acid sequence of SEQ ID NO:4. Preferably, the

25 antibody is H11. The invention further encompasses antibodies comprising the H and L
chain V regions of H11 (SEQ ID NOS:2 and 4, respectively). H11 specifically recognizes
cancer cells from a wide variety of cancers but does not recognize normal, non-cancerous
cells. By “does not recognize” is meant that noncancer cells are either not specifically
bound to by H11 or are only poorly recognized by the antibody. The antibodies are

30 designated oC and include H11 and any antibody with the “immunologic specificity” of
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Mabs to GD2 have al so been found to react specifically wwth small cell 1ung
carci noma Cheresh et al. (1986) Cancer Res. 46:5112-5118. Human Mabs
specific for ot her cancers including |lung, nelanonma, stomach,
squanous cel |l carcinoma, cervical 30 carcinoma, and mamrary

carci noma haweo sdiagsibeen produced. Mirakam (1985) in Vit r @CT/USIN8I62
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Cell. Dev. Biol. 21:593; Schadendorf(1989)J. Inmmunol. 142:1621-1625;
Yoshi kawa et al. (1986) Jpn. J Cancer Res. 77:1122-1133;

52: 255 200 BTl 3FOBAIZG e PORASR BEiiznd tyH1 gt o pREiBB 57 s gt one
Schl om et al . t)&%%ﬁanchcQﬁ buttRkd not ABEhiRClormAI e8NS THeS&4htpAARndill Rnents

anti-cancer M ~and the antigens they recognize have al so been
suggest ed f or inghule; but ot kirmited teowholenagive antibodies, exenfiilified by Hi L : bigrecidis)

| nmunol . Rev. .61- 89, ] ; ' t, brai [ S

used in a phagétl d%:e%’icﬁ‘""é%rﬁ a?rmloaafgsv“\%%h%%tmgﬂﬂ%}%g v's'lt%&%hg é’g‘% %Escﬁﬂtagﬂrmt o et
al . (1994) Thdusion polypeptide§] i ni cal Report 28:118-126. Phase |l trial results
have been reported_on, conpi ne reatment. with nmurine Mabh and

col ony sti mul ati ngTheiayeio 2“’&\9{ %Pé’?‘&??séesd'ga}s}t@m"ﬁlﬁ’é’ésé?%&?lews comprisingancer .
Saleh et al. AR v gt ReabO, ofic Sk SIS SRR 1
has %ﬁggp%ee found to get?ré car ci nomat ous  rem ngﬁhlls In atu?at
nmodel . Past an thetH ghain C1888). aBingls-chain V,—V or WatVy VAegidn,3od polydicleotides
92:2765-2769. Hunmn bs .t hat .specifically recognizé ovarian

cancer cells ﬁ%ﬁ?g?%esg%'%%%p\ﬁﬁ&?e& effectively image this cancer. Chaudhuri et
al . |(19942:I ot Also(@aivodied inthe i &fioh hf¥polybeptides having the immuidiogihier e were a
sinple and reliable strateqy for providing i nmune reactivity agai nst,

an antigen corffgsHiqy of Hééewg'aeamswowamﬁ'éF Compriretal Jragt S cogERCryeAmIpRAGids v
the clinical . : ' ' s OV Al l
ref erences ci tﬁgg) %erg?(r’\n Q{@%ﬁg‘?@?fﬁ THVfehion h{llﬁggﬁg@?&alf %%HL@L ljr[ e él?'eﬁ}:ee I n
t heir entir et \b.conse2@tive amino acids preferably play a role in immunologic3pSifliciSiiRid oy GeHE

| NVENTI ON

from a CDR (Complementarity Determining Region of an antibody). Intact H11, -

15 functionally active fragments of H11, fusion proteins, chimeric antibodies. multiple
antigen proteins, and other polypeptide derivatives of aC antibodies are included. Of
special interest are single-chain V regions and fusion proteins.

The compounds and compositions of this invention may be used inter alia for
detecting or treating a cancer; including therapy of such cancer, and prophylactic care,

20 particularly for decreasing the risk of recurrence.

The invention further embodies cells and cell lines producing the aC antigen
binding fragments.

Another embodiment of this invention is a polynucleotide comprising a sequence
encoding a polypeptide with the immunologic specificity of H11, wherein the encoded

25 polypeptide comprises at jeast 5 consecutive amino acids from a V region of H11. The V
region may be from either the H11 L chain or H chain. The 5 consecutive amino acids
preferably play a role in H11 immunologic reactivity, and may be from a CDR. The V
region of H11 has been found to have a small region of homology to an antibody

designated A6. Peptides comprised solely of this region of homology and lacking other
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This invention enconpasses conpositions containing antigen binding

fragnments of an anti body where the antibody specifically

recogni zes the antigen recogni zed by an anti body conprising a H
chain V region having the am no acid sequence of SEQ ID NG 2 and
a L chainV r«?&?%’ﬂ’]“‘ff‘ivi ng the anino acid sequence of SEQ | DFREUF*708962
Preferably, the 25 antibody is HI11.jiThe invention further
enconpasses anti bodi es conprising the Hand L chain V regi ons of

H11 (SEQ ID NCS: 2 and 4, respectively). Hl1l specifically recognizes

cancer cells froma wide variety of cancers but does not recognize normal,
non- cancer ous Hi1.speci "does npt .rec ,ze" s, neant that
noncancer cells ars%eqeqctaﬁg[r% %1%1 reg%léeg i s@%‘i‘ﬁﬁ?"y °x°?'%1°d%r°mbt %ﬂﬁ'n}% TR or
are only poor | p6isdesgited adWMDP583%4. ant i body. The anti bodi es are 30

desi gnated aC and iﬂg:l.ude .Hla]|1 and any antibody wth the "ippmunol ogic _
speci ficity" of e invention also encoippasges isplated polynucleotides of at least 20 consecutive

PCT/ US97/ 0896 2nucleotides capable of forming a stable duplex with the H11 L or H chai i 10
H11l, that is, recognizing the antgl gen recpogni zedeby HlO{, caﬁl etnﬁoédtm% S

speci fi & for atedrentss bumet with sequences foy ptheryireGaustyedesaibed inmuonogivbalimot
recogni ze nor S antigen.bi ndi ng.fragnent.s, I ncl ude,
but are not I%{eg@%' oﬁ,myvéﬁﬁ? ege H%Y‘}‘%g”g%fi%&? inthe g@@rﬂg Floping yeqtorsy 11 1 -

bi specific expression a&uitors,@d krtxisfectdiing®d hbs céliRt | bodi es; Fab, Fab', single

chain V region fragpents (sckFy) and 5 , fusjon pol ypepti des.

The invention furt h&?‘“@ﬁfz @ﬁ°€@§‘&Yﬂ‘P%€P§"N‘E@iR§?Phﬁ[\;F@GEﬂW%Gﬁ§)ri si ng
a POLABAaiiE Wit @t RAst Vi i bindS D ChARSHIY. GC it RikhE ey

| abel i ng nol ecul e gat‘achédg%%&t%é&b%lg%?hfggﬁggﬁg?l%&tp%egl O)ki,%“:aIE Riskd10d

si ngl e- Ehai n \jherapgutigmaleculedo effct deljvery] afthic] tharapeetic molecideth thotanoetebRoTheles
encodi ng such lypeptides. 10 . Al so enbodied in the

i nvention are g‘grzﬁ%ﬁ%“l‘%@%ﬁ ﬁﬁgwﬁﬂlyﬁ‘?g"ﬁam’oﬁi@‘“m°" may hﬁ_“’c bg‘??é_HF‘f‘?‘b#)_t y of
H11, wherein t teatqalcind padtied ndeERbleS The fethol afal be fot PAKRSHA the/ @isad, BPfRCI dS
froma V region,of an [err]C anti body. The V region nmay be froma L chain"

or H chain. Thegducing the risk of recurtsheteacut i ve ami no acids preferably play a role
i n i mmunol ogi ¢ speca firfhiet ¥mbcdiHentBYth jon is a ki itati
et ¢m erl b?nvermon 1sa|51(t) g)rtiétg oft o%&tﬂmi%f the

(Conpl enmentarity Determning Region of an antli y). I'nta

functiohl |y aentigewretogniged by eCdherbibdfterfthe ' Gantigent)dn asampld) comprising#it § fadi es,
mul tiple polypeptide of this invention in suitable packaging. Also embodied by the invention are .
methods for detecting the C-antigen or cells expressing the C-antigen by employing a

reagent or kit embodied in this invention.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 depicts a schematic of the general antibody structure.
Figure 2 depicts flow cytometric analysis of cells recognized by H11.
Figure 3 depicts flow cytometric analysis of cells recognized by H11.
Figure 4 depicts flow cytometric analysis of cells recognized by H11. A is A-375
25 (melanoma), B is SKMG-1 (glioma), C is SK-BR-3 (breast adenocarcinoma), D is HT-29
! (colon adenocarcinoma), E is MB-468 (breast carcinoma), and F is T47D (breast
carcinoma).
Figure 5 depicts binding of H11 to tumor cell extracts. The light bars represent
H11 and the dark bars represent control antibody.
30 Figure 6 depicts binding of H11 to tumor cell extracts.
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antigen proteins, and other polypeptide derivatives of [err]C antibodies

are included. O special interest are single-chain V regions and
fusi on proteins. The conpounds and conpositions of this

i nvention may be used inter alia for detecting or treating a
cancer; incl wdiarmg44sher apy of such cancer, and prophyl acti c PEEUSY/03%2
particularly for decreasing the risk of rgcurrence. The

i nvention further enbodies cells and cell "lines producing the [err]C
antigen bi ndi ng fragments. Anot her enbodi nment

of this invention is a polynucleotide conprising a sequence
wherein

encodi ng a polype tid th t.h IC S eC|f cit

t he encoded 25 Figu '%o‘%’ffésplf‘i"gﬁgm a@a?ﬂ °é51‘§ 1“5"5 ﬁ%lbg B dSAni no
acids from aNel:@ﬁ&&@éﬂﬁﬂg%dmydarkbarsarccontrcflqﬂl/lon may be from either
the H11 L chain or H chain he 5 consecutive am no acids

preferably play aFiegvres depidtsiaschematieaif diyiexpressinntvieotot p§JFand may be from a

of homotogy to anFIEHTS SRS esediBF 0P HE doy el ibplER Fepdeeh Mpn s €2 "
3 ;)} 2'42 g (::L)f t hiand HA §isclv lﬁjfcell(ﬂmdl BUIS A rReeaktivityi wi@ deehisihed by rabbit antibody to H11 . V\D

PCT/ US97/ 08968FY- 11
Hl1-specific amn tdhe oot al rred
i nvent i on. Fighkd £ dBRAHERIIE (3RRC s Sy B ibMRed HPPAA fufe

i nvention al dmebmdcﬂﬁy&s@’edthlsbﬁﬂttcebnmhbmmnﬂseot | des of at |east 20
consecutive n capabl e ex with
the HI1 L or H Chall%“eelnlc% Elc?s(%e gtrasuon P e ﬁ éﬁ'c !Otl ﬁf‘eﬁgl?\ﬁfﬁ%gggﬁuences

for otlfer pr evindinistofydpiRnta dansj Mmosagdlﬂbmfmml and CCRF-CEM eenh 8€ ddtéifnineny Of
t hese pol ynugl eot i de y he in _the formof cloning vector

expr essi on vj’é't"S}E §"°4S)F£%Aaﬁg‘|°éﬂ'ﬂ@dy CPRCENtFAYSRS degrepse %mm an initial 10 png/mL (open A
further enbodjiRes 3] | i} nt of a
cancer pat i onrDu e Rl fhch 3 SNERY &l SRS oS Bl RMY Bk o e
Preferably, aCis Fﬁg!s%tﬂ depicts thOrelative fluoreschmednensity of Hbl-scRvlaad tentml SoFet

delivery of tﬁ?l?di}xgh(%rt&‘rggruéell(fmg}) lAe Ps%—??g Pmetlar}l%mgﬁ BGE EKE:&-[.’: '(br-!e-g]s?
15 adenocarcinoma), C is HT-29 (colon adenocarcinoma), D is CA-46 (Burkitt’s lymphoma),
E is RAMOS (Burkitt’s lymphoma), F is H9 (T cell lymphoma), and G is CCRF-CEM
(acute lymphoblastoid lymphoma).
Figure 13 depicts the binding of '?I-H11-scFv to LS174T cells.
Figure 14 depicts the binding of "'I-H11-scFv to A375.

20 Figure 15 depicts the mammalian expression vector pNB2 used to transfect and
express recombinant H11-1gG.
Figure 16 depicts the mammalian expression vector pNB3 used to transfect and
express recombinant H11-IgG.
Figure 17 depicts the purification of '*I-H11-scFv on P-2 minicolumn (A) and
25 analysis of '?’I-H11-scFv by paper chromatography in 85% methanol (B).
Figure 18 depicts the purification of '*’I-H11 IgM on a Sephadex G-25 minicolumn
(A) and analysis of LH11 IgM by paper chromatography in 85% methanol (B).
Figure 19 depicts the purification of ! 'In-DTPA-H11-scFv on Sephadex G-50
minicolumn (A) and analysis of '''In-DTPA-H11-scFv by ITLC-SG/0.1M citrate (B).
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I ndi vidual may have a clinically detectable tunor, or the tunor may have

been previously treated and rendered undetectable. The nethod
may be for palliating the disease, or for reduci ng the risk of
recurrence. A further enbodi ment of the invention is a
kit for detecMOM#6t quantitati on of the 15 anti gen FEVEHHIO8%E by

[err]C (hereinafter, the "Cantigen") in gssanple, conprising H 11 or a
pol ypeptide of this invention in suitable packagi ng. Al so enbodi ed by the

i nvention are met hods for detecting the C-antigen or cells
expressing the Cantigen by enploying a reagent or kit enbodied
in this invention. . 2 e e 4 mn | EF DESCRI PTI.ON OF
THE DRAW NGS Figufc 20 depicts in vipg bindine of q dpdlii=scEy o AR XERoeralt UPEs ifener al
ant i body str ughte Rice. Figure 2 depicts flow cytonetric
anal ysis of cells recogni zed by H11. Figure 3 depicts
flow cytonetric analysis of cells recognized by H1l.

Figure 4 depicts flow cygpeRidiE POR' QAR BvRIG 68T 15 GAH by H11. Ais

A-375 25 (el anoma)’; oma), K-BR- 3 (breast
adenocabci noma), DTh# ikVEnfiéh encompasses antigef bindingdrhgmens exemplifieg by £néwlyVB- 468
(breast carcinoma), . and F is T47D (breast, argi.noma).. .

Figure 5 depid <Sbi mg WP Wairpgern ere ey ceprou el & SReFiiity pepnds
represent . only to cancHdel13ld tHa@néikidl dB&mdt FeBEPneR ABA-caRBb P& NTROOdY. 30
Figure 6 depicts binding of H11 to tunor cell ‘extracts. WO

97/ 44461 exemplary antibody is designated H11 and the variable regions are encoded by SEQ ID

PCT/ US97/ 0896 . . : 12
Figure 7 depi QY24 (SEQIDNGS: and  being he complempprary sends pt1 4, o

ELI SA. 10 respeckively) argivecdgaizss the antiged ddsiphard Ctahbgefl2tr Rhdspedficitycofdint r ol

| gM . Figure, 8 depicts a schepatic of the expression vector
pSJIF1. includes, but 1s '\gf éj‘ﬂ}’@ te, @@E\%’P@aﬂ%mg@fte% Traligna "E?B‘“P‘Hé' breast geni ¢

simlarities haénRadinbib, IHxadenocarcinoma, small cell lung carcinoma, colon adenocarcinoma
and prostate adenocarcinoma.

As shown in the examples herein, H11 and H11-scFv do not recognize non-

15 cancerous cells from all normal tissues tested. H11 and aC antigen binding fragments are
therefore useful in palliating the clinical conditions related to a wide variety of cancers.
The invention comprises antigen binding fragments recognizing the antigen H11 is specific
for (designated C antigen). The invention further comprises polypeptide derivatives of
H11 and methods for using these compositions in diagnosis. treatment, and manufacture of

20 novel reagents. The invention further encompasses polynucleotides encoding aC, H11 and
derivatives thereof. Methods of use thereof are also encompassed by the invention.

The invention further encompasses aC derivatives with immunologic specificity
for the C-antigen. These derivatives comprise regions of the polypeptide sequence
comprising part of the H11 VDJ junction. Also encompassed are regions spanning at least

25 one, preferably 2, and more preferably 3 or more of the H11 CDR amino acid sequences.

The full sequences of the H11 L and H chain C regions have not been determined,
but are expected to be identical or nearly identical to those of other human
immunoglobulin molecules. Further, knowledge of the V region amino acid sequences

allows subcloning with any C region. Such subcloning techniques are well known in the
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5 and Hl1l-scFv by cell fixed ELISA. Reactivity was determ ned by rabbit

anti body to Hl1 scFv. Figure 10 depicts the
relative fluorescence intensity of biotinylated HL1 -scFv (thick

| ine) and BGA scFv (thin line) to | ynphoma cells. Fi gure
11 depicts tkgpéidadati on of the reactivity of biotinyl ated PETHSSHB2f or t he
10 bi nding to | ynphoma cel | s, RAI\/DE Daudi, CA-46 and CCRF-CEM cel | s
as determ ned by cell fixed ELI A The anti body concentrations

decrease froman initial 10 [err]g/nL (open bar) to 5 [err]g/nL.

then 2.5 [err]g/nL and finally, 1.25 [err]g/nL (doubly cross-hatched line).

Figure 12 depicts the relative fluorescence intensity of Hll-scFv and

control scFv art. The chimeri¢ maleerjes rrodugpeshby these|ciqningdechniquesarealsoencempassedonm) |

Bis SK-BR-3 e L adenocarci noma), Cis HT-29 (colon

adenocar ci norr%?,qh%ﬁ‘?egﬁ%k- 46 (Burkitt's |ynphoma), E is RAMOS

EBur Ki t][ 's Ihyg})homh:enilﬁg iasornthefcial beptdpeptyderphager)brarg mdith @il slgM@mdscEEM )
acute | ynpho st oi ynphoma) . Figure 13 .depicts . the

bi ndi ng of [eRm °-d¥|fg’n9~‘sle,a#3h<t"82 3 Iy HHONg SPRsgnsus sequence artne ﬁ"e““‘““slp—‘\alj‘&%h°14

depi ct sst he bighgiwiflg Shinbakitlséquelce: BisFMist A A%?-@erfﬂ@. The results are shown i T4l € 15

depi cts the manmal i an expression vector pﬁIB used to transfect and

express reconti nant H11-1gG Figure 16 depicts the

manmal i an expressi on vector pNB3 used to transfect and expr ess

reconbi nant Hil-1gG T'A%‘Lg,e 17 depicts the purification

of [err]l-Hl1l-scFv on P-2 mnicolum (A an 125 anal ysi s of

[err]I-H11-scFv by pigMiHIdpamiagsogr aphyMi PheSHibAreiTynSer-Leudiro

Figure 18 depicts the purification of [ rp}]l-.l l.aMaon ,a. Sephadex G 25
m ni col um (A) and anal ysis @? %'H;{ ‘Il;rq-ﬁg ﬁ@@?%?ﬁgaper
chromat ography i n 85% net hanol (B). M3 Phe-His-Arg-Tyr-SeLeguP® 19 depicts the
purification of [err]lIn-DTPA-Hl1l-scFv on Sephadex 50
m ni colum (A) and anal ysis of [err]l n- MERe T A Fr-35Prorfe s@ 0. 1M
citrate (B). WO 97/ 44£@Tphe-His-Arg-Tyr-Thr-Pro-Gly
PCT/ US97/ 08962 13

MS8 Phe-His-Arg-Tyr-Ser-Leu-Pro

M10 Phe-His-Arg-Tyr-Ser-Pro-Thr

sfFv H11 pannings S2 Phe-His-Arg-Tyr-Ser-Leu-Pro

S5 Met-His-Arg-Tyr-Thr-Pro-Leu

The DNA sequences use multiple codons. indicating quite different phage origins.
For example, the Arg is coded by triplets CGx and AGx families. In addition, comparison
10 of the H11 pentapeptide consensus with sequence databases showed homology to the S100

family of Ca®* binding proteins. The results are shown in Table 2.
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Figure 20 depicts in vivo binding of [err]In-Hll-scFv to A375 xenograft

tunors in nude m ce. BEST MODE FOR
CARRYI NG QUT THE | NVENTION 5 This invention enconpasses
antigen binding fragments exenplified by a newy i dentified human

Mab that recodWP¥46pecifically cancerous cells. This specifGFeYSPY8%% ends
only to cancer cells, and the antibody doeg not recogni ze non-cancerous

cells. The exenpl ary anti body is designated Hl11l and the variable
regions are encoded by SEQ ID NOS: 1 and 4 (SEQ ID NCS: 3 and 6
bei ng the compl enentary strands of 1 and 4, 10 respectively) and

recogni zes the antigen designated "C antli&rhi The specificity of Hl1
includes, but is not limted to, glioblastoma, neurobl astoma, malignant

mel anoma, breast adenocar ci noma, |ung adenocarci noma, snmall cell

| ung car ci nomaH1t ptmtapeptittenocar ci noma  Phe-His-Arg-BinéSegTlxst at e adenocar ci nonm.

As shown in the exanples. herein. Hll a 11-sckv do not reg i non- 15
cancerous cel | -é’(%‘%’é‘ﬁf‘“norm tissuegﬂ‘f'gésf%@sﬁ' T (@APRg 26 %%?'gﬁg)i gen

bi ndi ng f r agmePéRuBstent virus t her ebRé-HisUSRITYr-SeP(ahhd dcidsi sA0-54lne
clinical conditions related to a wide vari etéy of cancers. The
i nventi on conpHr@ascalercligen bindi ng fr BberHistlysrbeSeniaminaacidsd 628 i gen HL1

is specific CYStic'Fébemﬂ;‘q (desi gnat edﬁ_gg’gﬂﬂ%ﬁ;@%@o%%gé%q} further

conpri ses pol ypepti erfvatives of or using
t hese conpositions in diagnosis. treatnment, and manufacture of 20

novel reagents. Thdh¢eensenshopentapentide sequencesdrasribed hereinyarancerapasstelbyahe odi ng
[err]C, H11 anglas nt invention derivatives thereof. Methods of use thereof are
al so enconpass y the I'nvention. The invention further
enconpasses [ err] C Oetainainipoandsydontpositiohsand agihodsdeéritiet & this application relate f OF
the G agst i gen. These derivatives caonprise regions of the £0I ypeptide
sequenc generally (o, and,deciyatiygs thergpf whigh aye roulinglyjcemesatecby clagsical
enconpassed ar ' inHRGOB . and
nor e preferabl %c%:ﬁ%%e@ﬁﬁnre of altleﬁgmﬁl;lflh %?)%hlédr%h?%g %%?hﬁgaetﬁl’gégﬁbﬂmgr ,
The full sequefesepoupd by themidal conjupationlorbyamixin@ withpancaxsipleater anatljuvan The

det er m ned,

to those of ot Eipa tigen R%%Engairraeg\m%r)l(tqg (il}:\gé_g ﬁrtbygqegﬁqﬁ tﬂ%@# gclﬁtl\g rgsa_rr]!%%rflr %ﬁié:gr?cré}' ' cal
know edge of t beli-$gecifigmatnednTisicallg] tiese dexinii¢@Snclude such immundjloBiltin Fagaten@ni Ng
WEh any, C regl an RaE),, B iRy hoth thramrs Kb Dol et Furis) g obiased H acd L
chains. An antigen binding fragment retains the specificity of H11, although avidity and/or
affinity may be altered. Espécially preferred is the H11-scFv described herein.
The antigen binding fragments (also termed “derivatives” herein) are typically
generated by genetic engineering, although they may alternatively be obtained by other
15 methods and combinations of methods. This classification includes, but is not limited to,
engineered peptide fragments and fusion peptides. Preferred compounds include
polypeptide fragments of the H11 CDRs, antibody fusion proteins comprising cytokine
effector components, antibody fusion proteins comprising adjuvants or drugs, and single-
chain V region proteins.
20 The invention further comprises polynucleotides encoding the H11 antibody V
regions and derivatives thereof. These include isolated polynucleotide fragments,
recombinant polynucleotides, and therapeutic plasmids and vectors, such as vaccinia
vectors, comprising the polynucleotides. These polynucleotides are exemplified by SEQ
IDNOS:1,3,4,6, 13,15, 16, and 18.
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art. The chineric nol ecul es produced by these cloning techniques are al so
enconpassed by the invention. Screening a

comrer ci al hgpleawsaps i de phage library with H11 | gM and scFRCT/US97/08962
anti body cl ones has shown a very strong (ignsensus sequence at the

N-term nus having the 5° fol |l owi ng *dm no aci d sequence:
Phe-Hi s- Arg-Tyr-Ser/ Thr. The results are shown in Table 1.
TABLE | | gM H11 panni ngs M

Phe- Hi s- Arg- Tyr - Ser - Leu-Pro i . . .
M2 Phe- Hi s- Ar g- Ty Ph@macertigal Tompositions and treatment modalities of this invention are suitable

w Eﬂg: E: :: ﬁ:fgri %t{ngga?) :i- A ;-g §e%%$ponse against neoplasia. Human cancer patients, including, but

M7 Phe- H s- Angt limited to] gl¥blastonis, melanoma, neuroblastoma, adenocarcinoma, glioma, soft
MB Phe-Hi s- Arg- Tyr-Ser-Leu-Pro

MLO Phe- Hi s- AlSgaesarcomay ang various carcinomas (including small cell jung gancer) aﬁéﬁpﬁcfwg )
gge[v::'t %Hﬁ;gA-rr -bfl(’?rﬁégf‘h@y%?{iieu The DNA seguences use
mul tiple codons, iAskH talas heenhowmiodteédgaize specifivellyea varieyyiof sarcinomas, itis  For
XA 1 bl 5y b et Bl Syl
dat abases shoveiddd@iyknodH ir the fibld oBdAkdlogy, including, biiemdt lisnited toCaftecytpmby ndi ng
EE;'?'} E'Sgg / Ogg ggirg%cslgnldggli%rrng. e%gr?d%olrnr;, :-Irlgctijllll%bl%'stoma, primitive neural ectodenvgl %Jnlléi'g 61
10 (PNET), pancreatic ductal adenocarcinoma, small and large cell lung adenocarcinomas, '
squamonus cell carcinoma, bronchoalveolarcarcinoma, epithelial adenocarcinoma, and liver
metastases thereof, hepatoma, cholangiocarcinoma, breast tumors such as ductal and
lobular adenocarcinoma, squamous and adenocarcinomas of the uterine cervix, uterine and
ovarian epithelial carcinomas, prostatic adenocarcinomas, transitional squamous cell
15 carcinoma of the bladder, B and T cell lymphomas (nodular and diffuse) plasmacytoma,
acute and chronic leukemias, malignant melanoma, soft tissue sarcomas and
leiomyosarcomas.
The subjects may have an advanced form of disease, in which case the treatment -
objective may include mitigation or reversal of disease progression, and amelioration of
20 side effects. The subjects may have had a history of the condition, for which they have
already been treated, in which case the objective will typically include a decrease or delay
in the risk of recurrence.
Additionally, the antigen binding fragments of this invention can be used as
diagnostic and imaging reagents. These applications are described in more detail in the
25 sections that follow.
“H11” is an antibody obtained from the fusion of peripheral blood lymphocytes of
a 64 year old male with a low grade glioma and fused to a human myeloma cell line to
produce a hybridoma designated NBGM1/H11. The generation and characterization of
H11 is described in Example 1. "a.C" represents any antibody, or antigen binding

30 fragment thereof, either monoclonal, polyclonal or derivative thereof that recognizes
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TABLE 2 H11 pent apepti de Phe- Hi s- Arg- Tyr-Ser/ Thr

S. griseus protein Phe-Hi s- Arg- Tyr-Ser (am no acids 251-255)
Peanut stunt virus Phe- Hi s- Arg- Tyr-Ser (am no aci ds 540-544)
Human cal cyclin Phe- Hi s-Lys-Tyr-Ser (am no agj - 20))
Cystic Fi br osWe 9% Tyr-H s-Lys-Tyr-Ser (am no %’ﬂ@sﬁ’gs’%g
The consensus pent apeptlde sequences descrjsbed herein are enconpassed by
t he present invention. Certai n conpounds.

conpositions and net hods described in this application relate 5
generally to [err]C and derivatives thereof which are rout| nel y generated
by cl assi cal ni qu I .munochem str ncl.udes [err] C
whi ch has bee ﬁpﬁ%ﬁ?ﬁuég‘et(g ngfmgmgmshes DETWEEN (B m!)?ion(‘fa"‘ L{ 6C

conj ugati on, GaclidesMpti Ng Wi th an exci pient or an adjuvant. The
termantigen bindi n? fragment includes any peptide that binds to the C
antigen in a cancer‘Immuno °gl°a¢t’(‘,’é!/IOf%@f@ﬁ@mﬂaﬁhﬂéﬂomﬁ%ﬂéﬂMW\dqﬁ'é@én
derivatives i mw I 0,

F(ab')[err], Ir—bqa"b‘l"(!i ﬁ"gﬁ"l%ylbot %gnég?rgrabsﬂgﬁ po y}rlrsrsaer%cs %‘P‘r:r;s g‘% |so? ated H
and L S maycévanpnise atdibody) B @lis Todetis|iand)arfyr evgrbimation themof and dffecopeci ficity

Repoct aily or Hniondresiify Bewrome Inejndgd s e by Bned Ffedion Kbicc and
The antigen bi Mﬁi@néni-aﬁaﬁ&a%y&@k@@cbej B T Sfrbspatse YRk dehflhaha)ceﬂr e

typically gener at ed by genetic engi neering, althou the% may
al ternati vel y foaction: eyitotexic wekbﬁwenonisxﬂalnmauon/m@maselaﬂmemmmawl ns of

met hods. This t

engi neer ed pept| L‘ﬁﬁa;dggé% S an%hﬁl%g?g‘?llpg)ep CEaggémiSr e1FI“Sr eeé éxg%cgornd: to

I ncl udelo any ofprelsq/cpmqnia isleeférred gorsttimmnhogenie.”H11 CDRs, antibody fusion
proteins conprisin ytakine . ef fect C ents,.anti y fusi on
proteins conprisi ngﬂgo‘} CHYIBN 1% ?J‘Pctlﬂ"u&’sfméﬂﬂ’yé’? Hﬁl"é‘g‘am ogic a"t“’meéﬂ ‘Fﬂ

regi on protei Ngy ofdr biological activity ascriddd8o mY‘?rpﬁxisCH“’scfddﬁk NRGudRETRE kA8 SFHI1 in
pol ynucl eot i des encod| ng the HI1 anti bod regi ons and

derivatives t hdedetectionramelioration gmllimna{mcqsol ynucl eotide fragnents,

reconbi nant pol y“”“’hﬁ%‘r@@% &Wﬁltrgﬂs%’f}ﬁt\)& h3p eotlgéei.giﬁ%%t&r\ﬁregﬁ*ﬁ% as

vacci ni a vect or conprising ynuc
pol ynucl%ot i dethe &lé¢ Heohainp kittfer aldndogr ISEﬁnbmatxon These Vet dte dictel inSEQUED 15,

16, and 18. NOS: 2 and 5; the DNA encoding these regions is depicted in SEQ ID NOS: 1 and 4,

respectively.
GM-CSF, IL-2, and other biologically active molecules referred to herein are meant
to include fragments and derivatives based on the respective parent molecule that have the
20 same biologic or physiologic function.

RIS

The terms “polypeptide”, “peptide” and “protein™ are used interchangeably herein
to refer to polymers of amino acid residues of any length. The polymer may be linear or
branched, it may comprise modified amino acids or amino acid analogs, and it may be
interrupted by chemical moieties other than amino acids. The terms also encompass an

25 amino acid polymer that has been modified naturally or by intervention; for example,
disulfide bond formation, glycosylation, lipidation, acetylation, phosphorylation, or any
other manipulation or modification, such as conjugation with a labeling or bioactive
component. Unless stated or implied otherwise, the term oC or H11 includes any
polypeptide monomer or polymer with H11 immunologic specificity, including the intact

30 aC antibody, and smaller and larger functionally equivalent polypeptides.
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Phar maceuti cal conpositions and treatnent nodalities of this invention are
sui tabl e for eliciting an i rmune response agai nst neopl asi a.
Human cancer wosaw4ad4sas, i ncl udi ng, but not |im t edCTQSIT/08962

gl i obl ast oma, nel anoma, neurobl astoma, adgnocarci noma, gliom, soft

ti ssue sarcomm, and various carcinomas (ihcluding small cell |ung cancer)
are especially 5 appropri ate subjects. As Hl1l has

been shown to recognize specifically a variety of carcinonas, it is
particularly useful _in diagnosis, inmaging and treatnment of carcinonas.
Sui t abl e car ci nome “fusion polypeptide; cif a gelynepjidg prmmsising regiensrin a dffesmt positiano gy
i ncl udi ng, C

cpendymona, Sy TeghfrE el obdire ST e Wiions may porally 8ds il Sl ol ™
(PNET), pancr ssltarebmugtit aigeﬁﬂem@hmﬁmomm’rmepammeym nbamally esist in theisae
adenocar ci nonmas anous ce

e vl Bipisin bt s pleced Y A e P ks BaPAB Rblypegtide:of fhey may be

et ast ases thWnﬂﬁﬁcalHQﬂaﬁ%%ﬂﬁFoﬁhﬁhﬁ@.@s@@s%ﬁﬁémm thRrifRStion sH¥Bmpasieich as
ductal and adenocar ci nonma, squanous and adenocar ci nonas

of the uteri nEece'EPW P'Q]'Eléﬁf (and thg pelynucleotides encogling tha,protelisi thal are foraprised ab s,

prostatic adep ah1 ci nonma
of the bl adder% and ?ﬁ&?mioﬁgs %HQW l&r:'g?“('is %?s egmte‘ng%?reracytorna,
acute and chrbnuvmﬂnehd@tmedmm:gdlﬁmunstmheamd}ﬂ@%/emﬁ ti ssue sarconas and

| ei omyosar conas. ypj.ect ve .an.advanced form
of di Seage. i whi AiTunsdenellygovivalent feent 1 3 SC ool Beptfe R BT THEF U
mtigaig on or sg ame%zh&&&h:m& 8f RUIRDLE HeleQbhs. G ¥EbsAERIOhOWRLE FH8sePfinghl
side effects. The subjects may have had a history of the condition, for
whi ch they hatlgastone functional PPy Ad fherfeagmentrelayastito thaycaptepce in whighit isrheing
obj ective w | y n the risk
of recurr encetmIa A mtl%dlyaumgnﬁﬁ%g%?&%ﬁ(%olﬂﬁ%%&é%ﬁltggnenﬁ?dﬁ S|L1ng :
fr agment s of pbi'ypepitildvt:hat isdwnctiomallp equisaleht &sH11 when produccdjli;)agrmxstesﬂoms)dtem,
| magi ng reagent | i.cations. are SCl re detail in the 25
sections that® SISBW?"?'Y‘"? Ization specificity asa | ﬁl@ly“iugl tﬁﬁa‘{ﬂ@f‘lﬁ)"a}“%t ai ned from
the fusgson of hp&idxibﬁeﬁ adsap| A BghctiotEm eqiwmt fthgment of a a.C polypéptidé typRcally Rhgd
malevmthalowgradegllomaandfse to.a human nyel ong_cell Iine to
produce a hybPpei@firaeget thgietavdngmeparssahilityn émgéh@wa?n Ghﬂ'é}h‘e bind at least
characteri zat 'oﬂ@ta?é of ((:?ncer cellina spu:}ﬂc r%ﬁ%ﬁﬁ hP ity To &RERR e rebfdnsd C'
represents any a or antigen |n I'ng -

with a similar antigen specificity as that elicited by H11.

A “polynucleotide” is a polymeric form of nucleotides of any length, which contain
20 deoxyribonucleotides, ribonucleotides, and analogs in any combination analogs.
Polynucleotides may have any three-dimensional structure, and may perform any function,
known or unknown. The term “polynucleotide” includes double- , single-stranded, and
triple-helical molecules. Unless otherwise specified or required, any embodiment of the
invention described herein that is a polynucleotide encompasses both the double-stranded
25 form and each of two complementary single-stranded forms known or predicted to make -
up the double stranded form of either the DNA, RNA or hybrid molecules.
The following are non-limiting examples of polynucleotides: a gene or gene
fragment, exons, introns, mRNA, tRNA, rRNA, ribozymes, cDNA, recombinant
polynucleotides, branched polynucleotides, plasmids, vectors, isolated DNA of any

30 sequence, isolated RNA of any sequence, nucleic acid probes, and primers. A
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30 fragnent thereof, either nonoclonal, polyclonal or derivative

t hereof that recognizes WO 97/ 44461

PCT/ US97/ 08962 17
specifically the C antigen and di sti ngui shes between cancer_and noncancer
cell's. [err] QvO97id4461 i ncl udes H11. " | RS

activity" of [err]Crefers to the ability;do specifically bind C antigen.
Such binding may or nay not elicit an i mune response. A specific immune
response 5 may conprise antibody, B cells, T cells, and any

conbi nation thereof, and effector functions resulting therefrom
I ncl uded are the aptj.body-nediated,functiong Al and .

conpl ement - rebRRFoLSR N, Bt Besined idipiiey Rk aBihyatet musienides dne per
cel | nuclétiad aralbgs,Gicdcyt, Otbefsuba @hd likkinpCarbp3 sudhits fabisEbbseand nducer T
cell function, and T cell - medi at ed suppressi on. A conmpound abl e

to elicit a sHéas: prd nugleotide hranphes, Jhe sequencgiofipuclestides may be interyupied byrone

criteriais rﬁ\;%gﬂp;' ol LG - ‘ .
"activity" or " unlgttgféodm&?ne 'e'g.gw&g&géryyg%Pq Reemlmr}?%unr'l% ‘%"&ag Y ({I%Hﬁ%%n'of

[ err] C,5 or t osuchas by conjugationywith & ltabelbigaompoment. Qtbéri types pf modificainds inoludddl i n
this discl osulrneth.si nf:l.gdi %g the rale. of lel in f1h i t he detection,

anel i oration SrPiSSFTnition 3 caps. whsiitutjon of one or more of the naturally pecurmpe, o i on"  of
H11 refers toniiditilles with san@log}dng iﬁﬂﬂoﬁu&tioﬁf&@hﬁax@foﬂdﬁﬁcﬁiﬁ{/tﬁ&b&%&feoﬂi&e to

the HL1 H chain, either alone or in conbination. These V regions are

depi cted i n SR, metal ions, labelingggmppnents; other pohymucipptiden ebakalid suppose r egi ons
is depicted in SE : > . r ' .

Gwvt CSF, |L-2, and%%eﬁgﬁf%#%gl chAHOl ngccl%?%igmr% e es%llr:% é‘#ggofnéc‘her ein
are nedht cDNA, semisynthietic.|on syntlietia grigintvehichreitheteloesiait beocas inbaseciords linked
respective pafent nol qcul g H’nat have tt’le 20 sane bi ol ogic or

physi ol ogi ¢ f {iePIRSHpolynucieotide tn a nonnatural agpngement, s 5| ypept i de”, " pepti de”
and "protein" are A%0gttdrnteférs b ¥eenbiantDNAI 6@ RNA plasmid or virés th@fcBfphises a

pol ymers of apino acid residues of any |length. The polynmer may be |inear or
branched, it ReisFologawRobmuplsefideite be daliversd ide witarast cellpgither iImvitp eniavigs, and
it may be '

The heterologous polynucleotide may comprise a sequence of interest for purposes of

15 therapy, and may optionally be in the form of an expression cassette. As used herein, a
vector need not be capable of replication in the ultimate target cell or subject. The term
includes cloning vectors for the replication of a polynucleotide, and expression vectors for
translation of a polynucleotide encoding sequence. Also included are viral vectors, which
comprise a polynucleotide encapsidated or enveloped in a viral particle.

20 A “cell line™ or “cell culture” denotes bacterial, plant, insect or higher eukaryotic
cells grown or maintained in vitro. The descendants of a cell may not be completely
identical (either morphologically, genotypically, or phenotypically) to the parent cell. A
Mab may be produced by a hybridoma or other cell. Methods of making hybridomas, both
murine and human, are known in the art. Particular methods of producing human

25 hybridomas are described and referenced throughout the specification.

A “host cell” denotes a prokaryotic or cukaryotic cell that has been genetically
altered, or is capable of being genetically altered by administration of an exogenous
polynucleotide, such as a recombinant plasmid or vector. When referring to genetically

altered cells, the term refers both to the originally altered cell, and to the progeny thereof.
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i nterrupted by chem cal noieties other than am no acids. The ternms al so

enconpass an 25 am no acid polyner that has been nodified naturally
or by intervention; for exanple, di sul fide bond formation,

gl ycosyl ation, |ipidation, acetylation, phosphorylation, or an

ot her mani pulwis9mmaaedr nodi fication, such as conjugation wi ?W&Pé?%%ﬁzi ng or
bi oacti ve conponent. Unl ess stzzat ed or inplied otherw se, the
term([err]C or HL1l includes any pol ypepti de nmononer or pol yner
wi th H11 i mmunol ogic specificity, including the intact 30 [err]C

anti body, and smaller and larger functionally equival ent pol ypeptides.

WO 97/ 44461 . . . .
PCT/ US97/ 08962 “Heterologous” means derived from a genotypically distinct entity from the rest of g

A "fusion polypgphi fey ihl?it & B%ﬂlé;%BﬁBﬁrh&’.eF&%%ﬁlé,iaﬁﬂl{nﬁ&é&ﬂ% e b8 pthickd By ent
position I'n {he Sequénce’than occurs in nature. Thé regi ons may
normal | y exi sgenétic ehgijnatririgdeqhniniies inte a plasmid or vectanderivedfrpm audifffarent sgurehier i n

t he fusion pol ypeptide; they ma rmal |y exist i he. sane . :
protein but aﬂné'i)fé%ﬁa'%ﬁ“ﬁwg&ﬁ&qg&%m“ﬁ rﬁm%eg éoL'i‘%Fso WSOt i de: or
they may be Ssequence andopeaiddly fiskedYo & E6dMORGuentObthérihdnaRefativa Seqileiscelis Hed
b q

el ow, the invention enconpasses reconbi nant proteins (and the

pol ynucl eot i dhest?felngwimn‘!tﬁe proteins) that are conprised of !
functional portion, OiigrlaE héﬁmﬁe'fégd{e%%érgﬂu@memfstmgg aﬁino_rﬁﬁiiﬁg chOAR& ditdsts ON

proteins are and are descri be or instance in
W03/ 07286.  anewly synthesized protein’thicdugh @ télbiexinhembeape; usnallnthe éndaplasmic” of a

[err] C pol ypept,ide varies fromthe pative 10 seq ce b n

conbi nati on og’"_& HndR B‘H@,’y"ﬂ‘éf’&si %ﬁ&‘ﬁ%r‘h%‘a‘b?ﬂ@f’l?ﬁ“SRégﬁﬁrﬂ“s' %\dggle/e?' ving at

| east gne f unglenBAmbs doaRerd. Sigial bépfidés AOTFBRAILY & UR\NRmindl fdgorcsml ext i n
which It is being used. A functionally equival ent fragnment of a

[err] C pol ynupélppeptideans arteypicalhcrsmevedenzymatically betwess) bigsunshesisangd segretjon
functionally ' . e : : |

or has siml a?%éﬁ?l&%i%‘g% ?}Sﬁ%pée@gi ? Pgi&?%lll ggmgpﬁlﬁpggﬁ%ﬁgﬁi%ﬁegg%mﬁgﬁ used
in a 15 onlpdbringiproetn prodwsdemy. A functionally equival ent fragnent of a

er LG, POl YPept e L XBL el b baeonte oryprpd Ty Rl Sbnly S o o
one typs of CapefalsGAth whith R isi3@kiatedGn TRAMARE envifddman. Byishbstantiblly fédisi t an
| mmune response . Wth a simlar anti gtepabfpﬁ?gaztis%j’/} %/n gve';‘r!}%tre
elicited by Hmeantat least 50%, preferably at least 70%, more preferably ,
preferably at least 90% free of these materials,
A “stable dupiex” of polynucleotides, or a “stable complex” formed between any
two or more components in a biochemical reaction, refers to a duplex or complex that is
20 sufficiently long-lasting fo persist between the formation of the duplex or complex and
subsequent detection, including any optional washing steps or other manipulation that may
take place in the interim.
A “biological sample” encompasses a variety of sample types, including blood and
other liquid samples of biological origin, solid tissue samples such as a biopsy specimens
25 or tissue cultures, or cells derived therefrom and the progeny thereof. The definition also
includes samples that have been manipulated in any way after their procurement, such as
by treatment with reagents, solubilization, or enrichment for certain components, suchas .
proteins or polynucleotides. The term encompasses various kinds of clinical samples

obtained from any species, and also includes cells in culture, cell supernatants, and cell

30 lysates. Particularly, for the purposes described herein, biological samples comprise tumor
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A "pol ynucl eotide" is a polyneric formof nucl eotides of any |ength, which

contain 20 deoxyri bonucl eoti des, ribonucl eotides, and anal ogs in any
conbi nati on anal ogs. Pol ynucl eoti des may have any

t hree-di nensi onal structure, and may perform any function, known
or unknown. ™RI¥44eh " nol ynucl eotide” incl udes double- , sitSE24%nded,
and triple-helical nolecules. 44l ess otherw se specified or

requi red, any enbodi nent of the i nventi on described herein that

I s a pol ynucl eoti de enconpasses both the doubl e-stranded 25 form and

each of two conplenentary single-stranded forns known or predicted to nmake
up the doubl e f._eltihe .or hybrid oml ecul es.
The fol |l ow ngt'%%@&%§&|$é{nfg§} t(r%é) eg‘%(réo%*seaélgg?e%nf %II%S&WC %ngg gé?fgclibor’" gene
fragment, exobispsyi aspirativh, or aNActhodRAswiy iRk, artl | bozymes, CcDNA, reconbi nant

pol ynucl eoti des, branched pol ynucl eoti des, plasm ds, vectors, isolated DNA

[13

of any 30  seR SRERINOEI, TEfers ¢ GaRROsifion, huragn eraeimal pegs hich isaci d
EE:_(I)_;) E§9 . 7‘839 g%dlﬁfﬁfs&redpwith the intention of conferring (Pt AAER L degree of specific

pol ynucd eot i dimmunplagivmeadtivisy agaitisf & paiticwarlantigend ¢ ingoaivlagic restivity atag de
nucl eoti des and. . nucl eot.i de_anal.ogs,. . uracyl, other sugars and

i nki ng gr oupSBEfa RY a’i“fbl?gﬁ)?ri “"Sgig’aﬁ'ﬁ arly B eels, pﬁs‘i‘%?egﬁtﬁgel%&aﬁuﬁ‘f‘got i de
branches. Thecyeakic TUgmBhoopies, lafdthel PrectiBrsifatiard iniundiogikaldy reBdive against

nucl eoti de conponents. A polynucl eotide may be further nodified after

pol yneri zat i ofte target, or any ?Otab}eaﬁwashwﬁcﬁwjm@a@qwﬁtw inyengion.dhtargatis conponent .
Q her types o dﬂ%bﬁ#xﬁﬁlds%ﬂ%@&fﬁgﬁpmammor-s ecifi k/u&hi&'i'héreﬂﬁf'ml' tion are
caps, substitution of one or nore the natdralfy occurri ng

nucl eol® des winuhunpogicwzhaiyity enagl be desired for exferimeftahmapuses, for testmentifing t he

pol ynucl eoti de_t.0 - r ot ei ns tal. Lons, |abeling c anent s,

ot her pol ynucPaeré‘fql%fézgf'd'B?n'goré}gﬁ %&“%‘858???34“:‘“” substance, or for 8""’%‘?@?\%
"reconbi nant " aqive yifmahepeh isdhtendd 16 elititaa linmufid RSionskthAfpe@RAGH tHE abdddce of

cDNA, sem synthetic¢, or synthetic origin which either does not occur in
nature or is MeYRegne components. o anot her pol ynucl eotide in a nonnat ur al
arrangement . . “Adjuvant” as used hfreintf§ b&Veral fn@in%g%, %}'pof%v}fi QRfitYeal  DNA or
RNA plasm d or virus“that conprises a et erol ogous

pol ynué?t eot i déependingonitheicomtexsin which the terar igusedc & the centextef a pharmadenticabr i n

Vi vo.

19

preparation, an adjuvant is a chemical or biological agent given in combination with or
recombinantly fused to an antigen to enhance immunogenicity of the antigen. In the
context of cancer diagnosis or management, adjuvant refers to a class of cancer patients

with no clinically detectable tumor mass, but who are suspected of being at risk of

20 recurrence.

When referring to a type of cancer that normally manifests as a solid tumor, a
“clinically detectable” tumor is one that is detectable on the basis of tumor mass; i.c., by
such procedures as CAT scan, X-Ray, or palpation. Biochemical, histological or
immunologic findings alone may be insufficient to meet this definition.

25 As used herein, “treatment” refers to clinical intervention in an attempt to alter the
natural course of the individual or cell being treated, and may be performed either for
prophylaxis or during the course of clinical pathology. Desirable effects of the treatment
include preventing occurrence or recurrence of disease, alleviation of symptoms,

diminishment of any direct or indirect pathological consequences of the disease,
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The het erol ogous pol ynucl eoti de may conprise a sequence of interest for
pur poses of 15 t herapy, and may optionally be in the formof an
expression cassette. As used herein, a vect or need not be
capable of replication in the ultinmate target cell or subject. The term

i ncl udes cl owoygrawesect ors for the replication of a pol ynucl B6TUSEN08Ad
expression vectors for translgﬁion of a pol ynucl eoti de encodi ng

sequence. Also included are viral vector whi ch conprise a

pol ynucl eoti de encapsi dated or enveloped in a viral particle. 20

A "cell line" or "cell culture" denotes bacterial, plant, insect or higher
eukaryotic cells grown or maintained in vitro. The descendants

of a cell marevsntitgmetavigsiseesrapsing the rate of disqagkegrogression( aneliogtion or palliation
nmor phol ogi cal } not ypi lv.. or n Lcall.y) to the parent cell. A
Mab may be pr°5¥f*§g§%a%ys¥4§e,§§%rr%sgﬁ>g ogkﬂﬁ r? %é/edfprg%%ﬁ%‘.y' Met hods of maki ng
hybri domas, both The “pathology”assotiaed avith altivelse, corditorkis awyconditibi chaair t .

Parti cul ar net hods of produci.ng human 25 hybr i s are described and
ref erenced tWDH{E&W&?S‘gﬁﬁgg‘%&&ﬂ%’éﬁlﬂ’hﬁ.‘d"gﬂ or quality °fggg%th° fCefost cel | '

denotes a proi&LHahl T mAHEAIVE blGs G/ ifetl%, d@ﬁrﬁc@&%\mﬂi‘gﬂﬁf Affdled¥issues
altered, or i's capable of "being’'genetically dltered by admnistration of an
exogenous into previousjyalnaffertédapeds ggrowihiat thexspense dfnomiz! tisswe fipictiemiigieguiar
vector. Wen Jeferri ng .t.0 ?_ nett.i.fal!ﬁﬂ . alntﬁre.d cells. the term
refers both th’t"FPéCSS?qgtﬂ?lﬁﬁ g\?céYl Yo PRETRVRLON OF suppfession pfan Bflammaton; ofe o of

WO 97/ 44461 immunologic response, increased susceptibility to other pathogenic organisms or agents,

PCT/ US97/ 08962 . . L . .20

" Het er ol ogous®diBdesirable clinieal sympyams sysb 95 pain, fpver npussn.Jatigyes meask altetptionsy m t he
rest | ' Lo | ; . For exanple, a
pol ynﬁ@l eot i digldr%g/ﬂ ﬂgergfﬁé%rg%asgga.m&ﬂrﬁx&ed ﬁ’ééﬁ%??%ﬁ%ﬂgii r?gag'ri ng techni ques
into a plasnid or Amtffectidamonsd i amamamtisufficent ot effectareneficial or desired and i s

Ceduence and SBSAERIE S rotRys o Binl CRUR iy e L P B P P, BT o

sequence i S atreatment, an effetleqiruM3e oyt GHIDis@ufficient to palliate, ameliorate, stdbiligd, gnal
pepti de" or "l eader sequence" is a_shqrt am ng acid @gq enc§ that directs
a new y synt hE¥sr%er siavotheiproersssion ghthe disease.or gtherydseifpdide the pathglogigal e

endopl gsM C  consequences of the disease. In terms of an adjuvant, an effective amount is one sufficient

Di

to enhance the immune response to the immunogen. The effective amount is generally
determined by the physician on a case-by-case basis and is within the skill of one in the art.
Several factors are typically taken into account when determining an appropriate ddsage. -
These factors include age, sex and weight of the patient. the condition being treated, the

20 severity of the condition and the form of the antibody being administered. For instance,
the concentration of scFv need not be as high as that of native antibodies in order to be
therapeutically effective.

An “individual”, “patient” or “subject” _is a vertebrate, preferably a mammal, more
preferably a human. Mammals include, but are not limited to, humans, farm animals, sport

25 animals, and pets.

The practice of the present invention employs, unless otherwise indicated,
conventional techniques of molecular biology (including recombinant techniques),
microbiology, cell biology, biochemistry and immunology, which are within the skill of
the art. Such techniques are explained fully in the literature, such as, “Molecular Cloning:

30 A Laboratory Manual”, second edition (Sambrook et al., 1989); “Oligonucieotide .
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reticulumin eukaryotic cells, and either the inner nmenbrane or both inner
and outer 10 menbr anes of bacteria. Signal peptides are typically at
the N-term nal portion of a pol ypeptide and are typically
removed enzymatically between biosynthesis and secretion

f the
pol ypepti de fWATB#El cel|. The signal peptide is not presenrcT'Hs"’t"r%%g

secret ed protein, only during otei n production.

An "isol at ed" poI ynucl eoti de or pol ypeptide is one that is substantially
free of the 15 materials with which it is associated in its native
environment. By substantially free is meant at Ieast 50%

preferably at IeaSt ,,70 npre preferab ast, .80% eye .re
preferably at P"é%%sf éMO ﬁﬁwdoﬁgﬁ“&’es"é“ﬁét%&lé\f (ﬁ? é)res & 1573

"stabl e dupl exisefoddinl BAZGOIBEY™ (ﬂe&en@épress" ﬁkqu‘imnmbﬁsxpehﬁfeﬂﬁﬂ bet vveen
any - two or nore conponents in bi ochem cal reaction, refers to

a dupl ex or CMUMOM’ADMSWE C.C. Bla‘ﬂwlmsiﬁénﬁepe'r@ﬂﬁeqwqrﬁ@fto per si st
bet ween the f e X sequent
det ecfi on, |n§fi é\l%ggr%y (lrj‘)?d g}ﬁg éM) &%g)%& sl%‘fj e!rltpnl%tr?%g ation that

may 5 Mélé&(ﬁr Mld@”l(ﬂ.M b’ﬁhsw&l étral Ieds., 1987); “PCR: The Polymeraée Chainl ogi cal
sanpl " enconpasses _a variety

of ety I.ncl udi n
other liquid &eagioas (Wllﬁl%%gﬁ%dlggﬂv %‘F‘FF“PE'B °F€fsf‘}l§§ﬁ‘@ &&g&gﬂ‘%s a
bi opsy speci m%[‘Sed§5l99l? Theé tet:ﬂrﬁqﬁié?ar@ldbﬁﬂéﬁﬁé to tRE pﬁﬂﬁé&nqﬂhb‘ﬁsgnﬁ&'&iﬁé{ om
and the progeny théreof. The definition al so I ncl udes sanpl es
t hat have bee mndadvmmd@sed theringntionayd, as sush, mayé:ercomim‘mrem@mng agdich as
by treatnment wt e ) a
s ((ﬁ:tlcmgﬁ'% ur;'\;e%tlon. %aﬂ%&%klél%nesﬁﬂ u ynu C;%EE?[EII% glfg%dmgﬁt% %lpbe

conponent s,

=B

=

enconpagses Validcsssd i thélsecidnshat folledl sanpl es obt ai ned from any
species, and also includes cells in culture, ceI | super.n t%nts nd,cel I
30 | ysates. PAhe invERtion|ajso eRcmRaTfes Bt FpRiugated fea ey moiety.

bi ol ogi cal _Sanpgsig RPbies i 4B capable of producing a detecHBISH itk 4fibse conjugated
PCT/ US97/ 089621% ¥ 26y capable of producing prthft jugated

tissue or tissubaremsfghfor xaniple, indetactionssyatets aych ap heantitation pHumonburders andyy

vt o o eSO il o metggatic foring B PPl SupfUp S pB Mo Bt RRT 1 110

ani mal psse, Whingitidd, But are not limited to, radioisotopes, enzymes, fluorescent compounds,
chemiluminescent compounds, bioluminescent compounds substrate cofactors and
inhibitors. See, for examples of patents teaching the use of such labels, U.S. Patent Nos.
3,817,837, 3,850.752; 3,939,350; 3,996,345; 4,277,437, 4,275,149; and 4,366.241. The
moieties may be covalently linked to aC. recombinantly linked, or conjugated to the aC '

20 through a secondary reagent, such as a second antibody, protein A. or a biotin-avidin

complex.

Other functional moieties include signal peptides, agents that enhance immunologic
reactivity, agents that facilitate coupling to a solid support, vaccine carriers, bioresponse
modifiers, paramagnetic labels and drugs. Signal peptides are described above and include

25 prokaryotic and eukaryotic forms. Agents that enhance immunologic reactivity include,
but are not limited to, bacterial superantigens. Agents that facilitate coupling to a solid
support include, but are not limited to, biotin or avidin. Immunogen carriers include, but
are not limited to, any physiologically acceptable buffers. Bioresponse modifiers include

cytokines, particularly tumor necrosis factor (TNF), interleukin-2, interleukin-4,

30 granulocyte macrophage colony stimulating factor and vy interferons.
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adm nistered with the intention of conferring to the recipient a degree of

specific 5 I mmunol ogi ¢ reactivity against a particular antigen. The

i mmunol ogi c reactivity may be carried out by antibodies or cells

(particularly B cells, plasna cells, T helper cells, and

cytotoxi c T wgephasytes, and their precursors) that are i mfRHMGIE%% |y

reactive agai nst the target, 0é4any conbi nation thereof. For

pur poses of this invention, the target i primarily

tunor-associated C antigen or a tunor-specific portion thereof. The 10

| mmunol ogi ¢ reactivity nay be desired for experinental pur poses, for

treatnment of a ticular condition, for g hpﬂrnatron of a
T eselrg

particul ar subst afgisablexirug W‘%Fﬂﬁﬁ?‘l‘%&‘@“ﬁﬁﬁm agents. NP IR ogen i s
i ntended to g ;“'4 iSRS, &&a&mrdsknarasmgerﬁmésﬁne Virefilind 458 Wt esie

t he vaccine cO uvant” ‘as used herein has
sever al meanisnlfaes, adlﬁan@fcuu\laiemhym bdlfataecatbapdatml&splatm cyclopbgsphainide, on t he

context in which the term.is use phar ceutrcal

prepar ati on, SYKrabifjeydacatazies, ga‘ﬁ‘I’f@W‘B‘éfldt"ﬁ‘P “BP gérg‘gﬁmgd&%fw in

combi ngti on Wiy HFbcH]’bndc eto g)osxde, ﬂuér@ﬁ@ﬂb dhsudtihe nfedifiG@rdtitamiiie lgﬂtrdcgbﬁdé o enhance
i munogeni crty of the antigen. In the cont ext of  cancer

di agnosi s or mdnb@mmrcaptawmamthm@mtwnmnx?ﬂb pitetang,peptgsiatin, PIPQPIoESRs
wEh N0 TN G R af R REIARAE, e fiBLotdlR Saxol Whogtliindlafid SASPRGEH, Of Deing at

ri sk of 20 rring to a type of
cancer that nor n'&|1h1¥num1xfne.§hducﬁﬁg singlothaih molsailes, rambcproduced by réevimibisiapt| | y

det ectabl e" tunor is one t i s, det ect abl,e the b t X
Lo by neans. brogiiioniof Serigs IR welkkioWo RIS it Ahd bRs AR B2

Bi ocheyg cal , falad %&%ﬁﬁk i8*Monoclonal Am.bddmm@begugatést mdmn@aheMage may be
| nsuffici ent to nmeet th definition. used herein,

"treat nent" rBaliats Thorpe Iei iﬂr d982) querlqreqmmfwdrqﬁ "&ﬁ”’&f—"f’éi‘Fdfc"feoA&?dFE’r‘c t he
natural cour Sﬁrg?sf Pé N&s 13! Wrﬂﬂ?b@ésﬁ?,}c'e 29816 fﬁ%ﬁ%ﬁ?&?%ﬂ@ﬂh@ﬁl

perfornmed eit axis or during the course of
clinical pathaoopyNarise3upabl-aoef Smable to)hnmhduder, buttareenot limited to, ricin, | ncl ude

preventing occurrence or, recurrence of. djisease i . tons,
di i ni shment F1oRHg)dgs. pakgwess 2 ‘W&F’f‘gﬁ‘f’mpg H‘g? ca’?O?Oé‘(')nnIs\eq Ue n%lea?{)gp’ ’?‘ﬁg
di seasgs A chain, fungal toxindBuéh/ds4éstéclocin and phosphohpase enzymes. See, generally,
PCT/ US97/ 08962 22
“Chimeric Toxins,” Olsnes and Pihl, Pharmac. Ther. 15:355-381 (1981); and
“Monoclonal Antibodies for Cancer Detection and Therapy,” eds. Baldwin and Byers, pp.
159-179, 224-266, Academic Press (1985).

The chemically functional moieties can be made recombinantly for instance by

—9

20 creating a fusion gene encoding the antigen binding fragment and functional regions from
other genes (e.g. enzymes). In the case of gene fusions, the two components are present
within the same polypeptide gene. Alternatively, the aC antigen binding fragments can be
chemically bonded to the moiety by any of a variety of well known chemical procedures.
For example, when the moiety is a protein, the linkage may be by way of

25 heterobifunctional cross linkers, e.g., SPDP, carbodiimide glutaraldehyde, or the like. The
moieties may be covalently linked, or conjugated, through a secondary reagent, such as a
second antibody, protein A, or a biotin-avidin complex. Paramagnetic moieties and the
conjugation thereof to antibodies are well-known in the art. See, e.g., Miltenyi et al.

(1990) Cytometry 11:231-238.
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preventing netastasis, decreasing the rate of di sease progression,

anelioration or palliation of the disease state, and rem ssion or
i mproved prognosi s. The "pat hol ogy" associated with a

di sease condition is any condition that conprom se g

wel | - bei ng, ™0 MM44§hysi ol ogy, or quality of life of the af"]‘%@'{sg 2

i ndividual. This may involve, but is not 44mted to, destructive invasion
of affected tissues into previously unaffected areas, growh at
t he expense of normal tissue function, irregular or suppressed
bi ol ogi cal activity, aggravation or suppression of an inflammatory or

I mmunol ogi ¢ response, | ncreased susceptibi|ity to,.other,pathggenic
organi sms or agents¢®C a"ft‘b" y o t@ﬁﬁ‘vﬁﬂg’é’ﬁ’? _E‘b?‘épaé?q ipsevgral S’Wﬁ)ﬁgﬁgm tich as
pain, fever, HavsRéulyoBlaimd GomRAslerdinetledtd Sipfess dlantigen bindifgifragisdat Ot her
features as may be déterm ned by an attendi ng physiclan.

An "effecti vecamtrining SEQIDAVOS: iratch? oxatheripelvavaleotideseneeding of binding fagments,
desired Li.0nj : A ' -ﬂ,pmhrgp St €r ed
in oné or m)rléor B4R l.e’ tF%S%%FQW'gl?e;UY“stureﬁ‘% EH;EGIEH&EI& ment erg?l&gp’?ne%?'im\?e%?munt
s amount t hais dnantibddyi soine&it Optionakly, matbecoatedehannela bebeadd midickll z@cultures
reverse or slowthe f)ro ression of the djsease, or qf?h? L se r.educe .t he

We Cfly- 8%

pat hol ogi cal M4y be includedytocnhanse growthiof antibodynroduc prguctionofii v ant |

an effective paRURloULS of ARtibodY, it i§ k&itally more convenient B SHHIPRCAckdITuidTTHee
response to the imunogen. The effective anount is generally

det erm ned bymethod pfispising aseites generatly sompyjses injecting Bybsidamal cells BMpaMi n t he skil |

of one in the. art. . .. Se b f t voi cal : LWL O
account when HBPRIlpgiFaly naive bisSRYBHRbIE S H BBt int dBhA, g FIpbaED

i ncl udep age, YRXmaméhaliapbé prixhed foLasonés pReuctidn tyy (tionadntinistativaiofig stitablet ed,
the 20 severity of the condition and the formof the antibody being
adni ni st er ed. SHBPOSit}oB} &ye Bristane. the concentration of scFv need not
be as high as that %\ﬁém&?\;elf,/ GCaah bOOhfSIY ByrttedBEd dsthgiBquence data and other
therapeutically eftective. An "individual", "patient" or
"subj ect” is infommatiopravided pvibisdisalobyre.dn nenivngtion yith standard methods of prosgier ab| y

2p2;1[m g 5 Manmg) ner)]e:s#; :Ag&(ﬁglhlg H%terx?é % thO%otid! HadeSerkiflerd ttuﬂﬁﬂtge é\@%ﬁtﬁﬁé@h?he
presentisi nventsymlﬂesmlaé/@mmmiﬂgeav@nm, sachas thost marufattured by Applied
conventional techniques of nolecul ar biol ogy (including reconbinant

t echni ques), Biosystems, Inc. (Bgster GHY-Jtdlyy, cel | bi ol ogy, biochenistry and

i munol ogy, which gicgnay didy BEloHlﬁxea bk HnPR)Ping routine recombinkii Shediolls sudH @k
e li

techni ques are explained fully int erature, such as, "Mblecul ar

Cloning: 30 describediniSatnbraskst al. (188R)aFor ingansorusing dieramipe fosbafsy ook et al .,
1989); "di gor}ﬂ@nﬁ&&dﬁ%@ (SEQ ID NOS:1-6, and 13-18) sequences and information provided herein,

20 a polynucleotide encoding either the aC H or L chain can be cloned into a suitable

expression vector (which contains control sequences for transcription, such as a promoter).
The expression vector is in turn introduced into a host cell. The host cell is grown under
suitable conditions such that the polynucleotide is transcribed and translated into a protein.
H and L chains of aC may be produced separately, and then combined by disulfide bond

25 rearrangement. Alternatively, vectors with separate polynucleotides encoding each chain
of aC, or a vector with a single polynucleotide encoding both chains as separate
transcripts, may be transfected into a single host cell which may then produce and
assemble the entire molecule. Preferably, the host cell is derived from a higher eukaryote
that can provide the normal carbohydrate complement of the molecule. The aC thus

30 produced can be purified using standard techniques in the art. Polynucleotides encoding
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WO 97/ 44461

PCT/ US97/ 08962 23
Synthesis" (MJ. Git, ed., 1984); "Animal Cell Culture" (R I. Freshney,
ed., 1987); "Met hods i n Enzynol ogy" (Academ c Press, Inc.);
"Handbook ofw&ypaaément al | mmunol ogy" (D.M Wi RETESIT08$2ckwel |,
eds.); "Gene Transfer Vectors for Mammalian Cells" (J.M Mller &
M P. Calos, eds., 1987); "Current Protoc#s in 5 Mol ecul ar Bi ol ogy"
(F.M Ausubel et al., eds., 1987); "PCR The Pol ynerase Chain

Reaction"”, (Mullis et al., eds., 1994); "Current Protocols in |Imunol ogy"
(J.E. Coligan et al ., eds., 1991). These techni gues are

appl i cabl e t eCtfbeuselintie ptddactionlof tBeapin tymi belobtained fiom a hybridoma preduring a

pol ypeptides of the invention, and, L as such,. be consj.dered i n maki ng
and aCgntibady corpgodused sy etfﬂallisﬂ!mm%?agﬁmwﬁ%@ﬁﬁﬁm?%’eﬁni ques for
parti cul ar emgfﬁegﬁépeﬁ. wll be 10 di scussed in the sections that

foll ow. The invention al so enconpasses [err] C conjugated
to a chenically fAncthéromsthodmnfiobtaining aC is to immunizpsyitahde hast animalsyithEy i s a

| abel capabl e of producing a defectagble.si | h l,dga

[err] Cgar e udMyEsP ,an%ﬁ%t&‘gmc@ﬁ Rrfcequies o Pglgag?/asl t-&éﬁréﬁgﬁogﬁét%g. ygaz;%ﬁ%}?uf‘" ation
of tunor bur defaucedtdn be “humanized” Byfehtls kadwiinttheirat Exaniples iof hurtartizedor

i magi ng. Such | abels are known in the art and 15 igg“j&ile, but are not
limted to, rmakhagiesetemseddedsios insiance, i United StalgsFatenthos, fgdl, 101 and

chem | um nesgegk oﬁgrrpounds, bi ol um nescent conpounds substrate cofactors
and “Thhibitors. See, for exanples of patents teaching the use of
such | abel s, U.S. “RaianizedRiastibodies are antibodie8 jrowiiclg® teasipapt3 tresequencolys 350;
3,996, 345; 4,277,437;.4,275,149: and 366, 241.. The . . jeties may
be codgl ent| >P°F'f m?é"dlff"&i’[t%}“fta .°WZ%§H€?HHH?’F€/&? tl“h ag'dr,mnélrn o%lgtr’]ljlhl?a'a ed to the

[err]C 20  versidn) iU D¢hath M8 CUREIANY repioAgaa feplaset-Witiaburmanssequenck. &Ftiis isady
protein A or a biotin-avidin O her

_conpl ex. X .
functional nofisien E@WQ&@W@F@EaIH16%{%@&@"{7‘?%15%????3?%&?’%%?%@@“ ¢
| mmunol ogi ¢ region. In anothbA\Rdidn te Dl@ﬂ:ﬁmzﬁc&ﬁﬁfse £1a¢ binido2cR seQieAtdsNghiled a
solid support,~vaccine carriers, bioresponse nodi fiers,
par anagnet i ¢ thaVedtamenock weiogshavealge beensepvertgdhurpgnsegnesess; Ser) fenssampland
i nclu 25 r ryoi.ic and rvop | E IS | : hance
i mmngl1%ogi c r%%g%%%ﬁéfania MFe grston, %“r‘é&oxs ket ﬁ%}?&iazrﬁgyﬁ%?&“?gn%o?e ‘Ss(r)],
bacterial supggactIFhimaf@IThcust Natgibms add doavestingresidues gutside thes@DRithat

support include, but are not limted to, bigfin or. avidin. I ni;uno en

carriers i nclagdiffer between the consengyssequsncas; ¢ {yentign eRGEMPAFIGY, ‘8?’6‘8’.% ally

accept abl e bul&"aggs. Bi or esponse nodifiers include cyt oki nes,
u

particularly mor necrosis factor (TNF), interleukin-2, interleukin4 30
gr anul ocyt e macr opinanpkingdivoagized ntibodies, thg cheies ofiframeworkaesiflues sanbe @ispls

20 in retaining high binding affinity. In principle, a framework sequence from any HuAb can

serve as the template for CDR grafting; however, it has been demonstrated that straight
CDR replacement into such a framework can lead to significant loss of binding affinity to
the antigen. Glaser et al. (1992) J. Immunol. 149:2606; Tempest et al. (1992)
Biotechnology 9:266; and Shalaby et al. (1992) J. Exp. Med. 17:217. The more
25 homologous a HuAb is to the original muAb, the less likely that the human framework will
introduce distortions into the murine CDRs that could reduce affinity. Based ona
sequence homology search against an antibody sequence database, the HuAb IC4 provides
good framework homology to muM4TS.22, although other highly homologous HuAbs
would be suitable as well, especially kappa L chains from human subgroup I or H chains
30 from human subgroup III. Kabat et al. (1987). Various computer programs such as
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Sui tabl e drug noieties include antineoplastic agents. These include, but
are not limted to, radioisotopes, vinca alkal oi t he
vi nbl ast i ne, W@i%%8MP5t i ne and vi ndesi ne sul f at es,ggrd?#bg@?%?n,

bl eonycin sulfate, carboplatin, cisplatim7 cycl ophospham de,

cyt arabi ne, dacarbazi ne, dactinonycin, duanorubicin hydrochloride,
doxorubicin 5 hydr ochl ori de, etoposide, fluorouracil, |onustine,
mechl or or et hami ne hydrochl ori de, nel phal an, nercapt opuri ne,

et hot r exat e, g g

procar baze hy(ﬁ(ﬁt %r(%ﬂ’ e“ﬁ] ?éelg?oﬂzl%lfggj? ﬁgksééﬁfe Q’h?ll (E;thg?ﬁ'a'c“he ide 3‘ uraci l
must ar d. sequence for the V gegnmum‘bé invemion thus ehamdmagesﬂm@bsamd%fferenw ecul es,
ot ot e FoR ] 5B 58 A pongi eI AR 308! sttt

for exanple, tolapt uNﬁBQ(‘eké)ﬁgheneEkt INPSIRLAs 6P bthidi gadi@switlYethded t he Magic

Bul l et," Thorpe et al 82) Monocl onal Antibodies in Cinical Medicine,

Acadenisc lmmunogwq;wre ‘ﬂf? desgibed gy S\/Patmtm §.2YR202 agd EB/68R755.
238:1098- 1104, an%%%%fs%?g&{hq af@oﬁﬁv{?loﬁ and xtsolam%n are évgi?k?x;()wnl\fﬁttﬁéra?t %4559 f2 93-299.

Suitabl e toxins inc
radi onucl i desexamplecHarbev amtll,ane (mlssmmbedias A?Sabummpmmudxomd)smng%}larbor

di phtheria t ricin al toxin sych_as_restrictocin
and phosphol ?%‘o\’g@‘ gN °rk83@° ]'@é %HYV‘H‘“%' an immunog "béﬁ ﬁ@'ﬁ? oxins, "
A snes and Pi ﬁbcla&hﬁfd -be iéidted byOand Wechiigie Mé}br nﬁﬂ%oglobulms of this

"Mbnocl onal Anti bodi es for Cancer Detection and Therapy,' eds. Baldwin and
Byers,&qp.  isotype. Purificgipn nghodohayp Q@IudA@ddmmwtanpeéfgr qxampk) with

The chem cal l | noi et,i es [ec in for i.nstance
by 20 %’r";e' I ng&gq+)0'°" cx‘m% oﬁm ooq"?P ?’cﬁr exa?l{fanerﬁ A‘%a“’ 0 a’f“?%lmnent
and functi onaéxchange oslamhnanat neutral pH and elatebmithg&pg&d(eﬁtsg»fuﬁmgm@bhxc In the

f f . the t t t ithin th
sane pol ypept 1HFREGhAH Ao R ERpoy UReusies B ERG0M HEKGMABY f - agrent 5 can
be clﬁméifbgagu,kﬂyyomm&dem shaf:amb@m liwotaﬂm ﬁfdr&cyéﬁddt@hﬁd &fti-vel |

known chemi cal procedures For exanple, when the noiety is a
protei B the mrmeglobukny B may alge bequrified on affinity enlwranssomprisiog thefaantigenss s

1nkers. - e. 0 o SPEye SRERASH A5 ALYARY &80 el s b o

noi eti es rray e CoV: conj'ugat e a secondary
reagent, suc hPmmaA-CL-SepharoseTMSIBcnhﬂﬂnmgram dMlovq@d oy ehrbmﬂt,ogﬂph)aon a DEAE-
biotin-avidin cgglposqug 4Blfgnrgm geetccl) C rml eties and the
The invention also encompasses hybrid antibodies, in which one pair of H and L
20 chains is obtained from a first antibody, while the other pair of H and L chains is obtained
from a different second antibody. For purposes of this invention, one pair of L and H
chains is from aC. In one example, each L-H chain pair binds different epitopes of the C
antigen. Such hybrids may also be formed using humanized H or L chains.
Another aC contemplated by this invention is an antibody in which the H or L
25 chain has been modified to provide additional properties. For instance, a change in amino
acid sequence can result in reduced immunogenicity of the resultant polypeptide. The
changes range from changing of one or more amino acids to the complete redesign of a
region such as a C region domain. Typical changes include, but are not limited to, those
related to compiement fixation, interaction with membrane receptors, and other effector

30 functions. A recombinant antibody may also be designed to aid the specific delivery of a

SUBSTITUTE SHEET (RULE 26)



conjugation thereof to antibodies are well-known in the art. See, e.g.

MItenyi et al. (1990) Cytonetry 11:231-238. WO
97/ 44461

PCT/ US97/ 08962 25

The [err] C avdéotpassy of this invention can be prepared in FEFRISEVO8A s |t

I S nost conveni ently obtai ned omcells engineered to express an
anti gen binding fragnent containing SEQ ID NCS:1 and 5 or ot her
pol ynucl eoti des encoding [err] C binding fragnents. For exanpl e,

the cells can be cultured in a suitable nmedium and spent nmedi um can be

used 5 as an anti body. source. tjonall mat r i, x- coat ed..channel s or
beads and ceIsts_&"SQ"(:ﬁﬁ!"ihlﬂséch%k'“e) to at“m%?h‘péfsf’ﬁﬁ@&ﬂ’éﬁe?@@ﬁl’l‘é"ﬁ%‘“‘g%vw h of
anti body- pr OgUﬁid@QinCﬁ{i&?varB% intrhhoRloBaliFddnfihsMHave been placed in bitbgier &i@uNnt s of

antibody, it 1's generally nore convenient to obtain an ascites fluid. The
met hod of r aitlsnrtbpt sdixhtogeursmmabwg.| y conpri ses injecting hybridoma cells

! . TSkt y compr . !
el especi al | )1 Hnegeanpsteed 4 Balobe i Geifi S Ree AOPNRS o 201

producti on byprdférably itdslao 18ds690% pireevei marespreferablydt is at least 95% pureang free off on;
e.g., Pristane. i Al ternatively, Lerr .C .caﬂﬂﬁes(ﬁhem' cally
synt hesi zed P¥raggnsang gther eontasmipanis, dn dhiseqntext, the' percent pupifyis PERIdedasH ovi ded
in this discl | | | | bGltiorE bikPdbes Rét iRdl@leei N

synt hesi s. Avge? tggrféeﬂgg?ﬁgﬁa%étgﬁgx\%% i°§§h§ﬁg§’e I\/Er’rifielsd tlechni que.

Aut omat ed pepiohsituchfs which are delibemsdly sided arthe commposition afitdr pheeanCiisipabified.- such as

t hose manuf act ured_by i ed Bi osystens, Ing. (Fastern. Gity,
e oo b/ fobodics s peaeet op e MERR PR cHiSPOT LS FistinEn e
recombjgnant ngtAREGyTpBnR S0 produce caC whidk 841 théiftsk used DAIEIE Tleek tespnse {61 989) .
For instance, using the am no acid and agol ynucl eotide (SEQ'I D

NOS: 1-6, andrd@rthel antigerand drcatingvaripnsdypesof eARCHr JYrsg dses fes dabgratesinore a
pol ynucl eot i dg,.encodi [fher the [err]C Hor L chain can be cloned into a
sui tabl e ﬁxllymaﬁigﬁ%@éx&i on vector (which contains control sequences for
transcription, SuCtheasventifi cictpdsies polypeptide fragméfiteofeheopminingatyeastor is in
turn introduced into a host cell. The host cell is wn undeyr . . .
sui tabl e condpartiehef aY zegianpfeC; Faeferid frAgments afedhose ﬁ&éﬁf%‘“‘]“ﬁ{%maaﬁﬂv'ty
translgf ed i nf@yA PAIGS Sreftrred are fragments which comprise amino acid sequences substantially

different from other immunoglobulins, and fragments comprising a CDR. In one

embodiment, the invention includes a polypeptide fragment of the aC H chain V region,
éomprising at least 25 consecutive amino acids, more preferably 30 consecutive amino
acids of SEQ ID NO:2, or 5 consecutive amino acids of the CDR1 thereof, or at least 7
20 consecutive amino acids, preferably at least 9 consecutive amino acids of the CDR2 or
CDR3 thereof. The invention also includes a polypeptide fragment of the aC L chain V
region, comprising at least 25 consecutive amino acids, more preferably 30 consecutive
amino acids of SEQ ID NO:S, or 7 consecutive amino acids of the CDR2 thereof, or at
least 8 consecutive amino acids, preferably 10 consecutive amino acids of the CDR1 or
25 CDRS3 thereof.
The size of the aC polypeptides can be only the minimum size required to provide
a desired function. The polypeptides can optionally comprise additional sequence, either
native to aC, or from a heterologous source, as desired. a.C peptides can contain only 5
consecutive amino acids from a H11 V region sequence that are not the same as the

30 . homologous region of A6. Polypeptides comprising 7 amino acids, more preferably about
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H and L chains of aC may be produced separately, and then conbi ned by

di sul fide bond 25 rearrangenent. Alternatively, vectors wth separate
pol ynucl eoti des encodi ng each chain of [err]C, or a vector with
a single polynucl eotide encodi ng both chains as separate

. : . . PCT/US97/08962
transcripts, WRY#6Y r ansfected into a single host cell whi ch my then
produce and assenbl e the entirm nol ecule. Preferably, the host

cell is derived froma higher eukaryote that can provide the
nor mal carbohydrate conpl enent of the nolecule. The [err]C thus 30
produced can be purified using standard techniques in the art.

E(Cjil'l'y ng;fggbggém%ﬂﬁ%ghél Shore preferably about 15 amixg)ac?dy éélr%%;eferably about 25 amin?6
[err] C for usscids)miobepreferadlycbow 50 amidocicids, Gnera prefenabilyliboub?s ahihaadiddfrbthom a

hybri doma producing a ) . aC antibaody,_or produced, synthetically or
r econbi nant | ythFPtS:nI? PHE °mvs’§$1%?fﬁé§°m°ﬁ‘de - Even P8 H%%‘%@PW}"’P"“S

Anot her et hogfdisaitid & € or 81 dbQinl nZ Prefdtith idadu ith C
5 ant i gelﬁsngn Ftt 0 fdgt?(lx%wdgt andgr d g%cedur esﬁ?%?oggﬁ?cl ona r?)vrewl\/ab
productd on. Mibm HHuPreferably, the polppeptidesact thescFyedepinteddn SEEdD NOS 1i¢ ad tis

known in the art. anpl es of hunanj.zed . nti bodi es e proyided,
for instance, in U et‘ngen‘_%?%l‘\ﬁg‘g?se{?‘éd’ﬁ%?°l§3°8§@ﬁs f@‘ié’é‘ﬁ?j °“°“glliy e‘f‘)‘“’ ent
5,585,089. {5 HII, or have altered bifEBSirAASH 1 PitirhdOfigRSachVity. MbdiR@Hpddypebiideshi ch

at |least part of the sequence has 10 been altered fromits initial
formto rendeithimpisved Hi kinmunetagic astivityaye prsfered sExamplesiof modified
version, the - [ ' Ao W {aiig@
sequence. Thi Et) 1?@%&"5%8“&& tﬁJ;L{éfwﬁu%] ggﬁﬁg)gﬁ%%p%tﬁﬁ&%génpr 9‘%%%5 1Q‘§?‘ ?neegi on
and a b@t er ol ogmos deletionsos ladditibrisof Ainino acids which de gotaignificantyndeidieriousiyraiteron,
the CDR regi og}s?,co rise HL1l am no acid sequences, while the V
framewor k r egisiTnpnglegiactiniaan converted human sequences. See, for
exanmpl e, 15 ORCe AP R St Rhis 1sH 1 JolypeplidéSEécthpiting ¥né Sither amiicPaciiiMaNi zed
by desi gni ng consensus ) . sequences_of human_and nouse V regjons,
and conver t i n§ubstittigy ixcogwansonavithithe proRtype 4 sequence. Substitutions eanfrange

E/g})‘é"ee“ the CORSGRRYS ndAHYRE 685or ndl€ arhiBY G rAUE G LWRPRESSaHIHBE, F&2bn,

15 such as the V region. Amino acid substitutions, if present. are preferably conservative
substitutions that do not deleteriously affect folding or functional properties of the peptide.
Groups of functionally related amino acids within which conservative substitutions can be
made are glycine/alanine; valine/isoleucine/leucine; asparagine/glutamine; aspartic
acid/glutamic acid: serinc/threonine/methionine; lysine/arginine; and

20 phenylalanine/tryosine/tryptophan. Polypeptides of this invention can be in glycosylated
or unglycosylated form, can be modified post-transiationally (e.g., acetylation, and
phosphorylation) or can be modified synthetically (e.g., the attachment of a labeling
group).

H11 polypeptide derivatives comprising both a H11 L chain and a H11 H chain can

25 be formed as separate L and H chains and then assembled, or assembled in situ by an
expression system for both chains. Such expression systems can be created by transfecting
a suitable cell with a plasmid comprising separate transcribable regions for the L and H
chain, or by co-transfecting the same cell with plasmids for each chain. In a third method,

a suitable plasmid with a H chain encoding region is transfected into a H chain loss mutant.
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I n maki ng humani zed anti bodi es, the choice of franmework residues can be
critical 20 in retaining high binding affinity. In principle, a
framewor k sequence from any HuAb can serve as the tenplate for
CDR grafting; however, it has been denonstrated that straight

CDR repl acenwa974mMéd such a framework can |ead to signifi cXFI/USHHEIES

bi nding affinity to t he antigeg0 d aser et al. (1992) J.

| munol . 149: 2606; Tenpest et al. (1992) Bi ot echnol ogy 9: 266;
and Shal aby et al. (1992) J. Exp. Med 17:217. The nore 25

honol ogous a HuAb is to the original nmuAb, the less likely that the human
framework wil | I ntroduce distortions into the nurine CDRs that
coul d reduce af fi nHichain R&s anktants can be obtained by treatimgjapproxémateiyalxo@y Bigar ch

i nst ti Qod dat ab .. the HuAb | id )
B biogos ST B et btea bR o O I o RABR. -
HuAbs Corpordﬂ@ﬂ'@hrﬁﬁteﬁy,'%@b&é‘oraﬁg Y&?ﬂhl: supﬁﬁafsf%hﬁ}ul:ﬁloﬂf alﬁ:@%mlineﬂag%ns from

human subgroup I or H chai ns ~ fromhuman subgroup Il at et
al . (1987). Vanyained cel pppulations ars@nalyeeddw e Auerescence-activated cell sorter. V¥ 97/ 44461
PCT/ US9¢/ 0896 . . - . . 27
ENCAD (Levitt %Ié ta"zlﬁd. ce{liggﬁ’“ef?'dl%? gtexglmgfi .mbfé’g(:i %lgg)d ‘%?%‘”5081“F§M“& lt o predict
t he i deal cell/well bg Haitinpaliiufier. THeeulvire egpeniataniklate thevglyedby EDISA using

enconpasses HuAbs with djff nt vV . regions. It_is within the
skill of one EPAt@Rtrmonse gl @L‘g’é\"ﬁp??éﬁ%w%&%‘éﬂ%ﬂ%ﬁi@?})ﬁs@&ﬁé‘ﬁﬁ@w&hd

to optimze t - - , ey ' ' g uced
5 i mmE?%@??ﬁ“??%%’i@%“ﬁ?&%‘%@3@‘%"%‘?’%@ PR TBRCED P
EP 699, 755. HI mutants. mRNA KisirhpuativefH chatn lmsdlyltgltbidu(é tloreszamibé¢ Solatetdi on

are wel kno i Q. t. e.. faof, . xampl r d
(1988) lgnt i bo ?%Ql:e ts%ﬁf%&f gf%or‘ilhawg\r,]ﬁeﬂ cfn ‘&’1"& d%%?f"%‘ kA"‘r"‘tlgrl(%lerILCSHVOF"‘IP]" nhﬁsﬂf
Labor at ory, NeéovthoHkl Vi ieperfbimanwitbD sits 6£5’ cand Bhaptinemsyused doradiothingofd 11 e | gM

subcl ass, and e isolated. hy. any technique suitabl e for imunogl obulins
of this 10 cgﬁ’/’\s@e%el.e 7 uf‘ﬂ" chein o motgnty neglytertable I\ band; Iransfection
preci pitation oﬁlﬁ'bemk@swi‘fﬁﬁalitable}lchainpl%m"i@.ni um sul fate), ion exchange
chromat ography (for exanple, on a cationic or anionic exchange

col um run at neut AabthgteGdetivative endompasieddiyahis invertionrit an aptibédydn ededxihrte i oni ¢
Z;(rje ngtlg) » g€ laé 1!1 loF f,%}uilir? Hascbréfzr? nrrlaoctii?igcri & pthviSié %Iit%%lr}agopgﬁies.f i‘ <|)rtirr1s gnicg,na HPLO)
change in amino acid sequence can result in greater immunogenicity of the resultant
polypeptide. The changes range from changing of one or more amino acids to the
complete redesign of a region such as a C region domain. Changes contemplated affect
complement fixation, interaction with membrane receptors, and other effector functions. A
20 recombinant H11 antibody can also be designed to aid the specific delivery of a substance
(such as a lymphokine) to an effector cell. Also encompassed by the invention are proteins
in which various immunoglobulin domains have been placed in an order other than that
which occurs in nature.
The invention also encompasses single chain V region fragments (“scFv™) of H11.
25 Single chain V region fragments are made by linking L and/or H chain V regions by using
a short linking peptide. Bird et al. (1988) Science 242:423-426. Any peptide having
sufficient flexibility and length can be used as a linker in a scFv. Usually the linker is
selected to have little 1o no immunogenicity. An example of a linking peptide is
" (GGGGS);, which bridges approximately 3.5 nm between the carboxy terminus of one V

30 region and the amino terminus of another V region. Other linker sequences can also be
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chromat ography on affinity resins such as protein A protein G

hydr oxyapatite, and anti- 15 I mmunogl obulin. H11 may al so be purified
on affinity columms conprising the C antigen,; for exanple, in the
formof a purified Abl or Ab3. Preferably, H1l is purified #ﬁ_j /08962 _
Pr ot ei n- A- CL-vBapi#tdse[ err] 4B chromat ography fol | owed by i omar ography on
a DEAE- Sepharose[err] 4B ion change col um.

The invention al so enconpasses hybrid anti'bodies, in which one pair of H
and L 20 chains is obtained froma first anti body, while the other
pair of Hand L chains is obtained froma different second

anti body. For purposes of this invention, one pair of L gnd H .
chains is fromed.andpan proyidesdditionsl fiscionss such a 2 preansforaraching pimg or gsqlids, oy
epi t opes of tQﬁE& antigen. Such hybrids may al so be fornmed using
humani zed H or Chai ns. Anot her aC contenpl ated by this
i nvention is an anill boahy portioniof thia H drd. ¢hairca be Bsed in any combinatiorh akypirely,

nmodi fied to provide.additional K properties..For ins CQ, .- hD anm no
acid seqyencethz‘fe‘ﬂ’lt“'fe STEBPns 4ye F@h‘ﬂ%‘g’gﬁﬁﬁ’fﬁ'ﬁo@%ﬁﬁﬁ?%@fm le“ayg%J antbg

pol ypep§ i de. {fi&d to the H chain V f3fR0 Akhternaiidty, bpofiiof 0Athe LthaiaV RBdnean bor e

am no acids to the corlq:)l ete redesign of a rg‘%l Qn such as

| as.a C
regi on dormmai nlinkegte theH chetn V] eegionpen a pestiondhereof; Alsosontempiated gre g vs ip gdieh
related to coppl tvEi xat.| it ' st B eptors, and
ot her effect o%ﬁmv%c‘% ?gﬁglqAﬁﬁg%%ﬁﬂtr&éﬁf%ggﬁ%ﬁpal so be
desi gned to aimmbitglobpkixi ft isalsglossitde to cofistauct a biphasic, scFv in which\gnhecpmponan
PCT/ US97/ 08962 . i< a diff i de. suc T cell 28
subst ance (sulS B polypspide and poqther sompenspt is adifferent polvpeptide, suchas g Tieell, o

i nvent y@n ar e epjtope. peptides in which various inmmunogl obulin domains
have been placed in an order other than that which occurs.in
nat ur e. The scFvs canfbe pssembled insany grdss fererpmplss Yrotlinkeran'y Adi vi dual |

it is prefer aQ}Ly_(_ﬁ}éke'Fr)re_g b BUGRRDE. SHONFNOS:13 apd 16 BAGH RI RRRY2 bhnstdicdt | €ast

90% pure, even no ably east Yo pure and free of
pyrogens and ahvifg the derievij-Adinker)—Vy,. tHuvweverotht eortstrudt ishovpein SEQ IDNOi 3y i s

cal cul ated as _a i ght percent af t Of ; rot.ein nt ent of

the preparati SPMSARROMEEs VAR I5¢ FOSTRRL shown in SEB%DQ\%SF lf(BTé ﬁlflger\_smcﬁ&eﬁe @F"é

del i benatel y addesrdihct fAnE RVAQE EdpraBion bt Bkselths chifigitationssin patftichlacd.
expression systems, in which case one of these forms may be preferred. Tandem scFvs can
also be made, such as (X)—(linker)—(X)—(linker}—(X), in which X are aC polypeptides,

or combinations of aC polypeptides with other polypeptides. In another embodiment,

single chain antibody polypeptides have no linker polypeptide, or just a short, inflexible
20 linker. Exemplary configurations include V—Vy, and V;—V,. The linkage is too short
to permit interaction between V and Vy; within the chain, and the chains form
homodimers with a V,/V,, antigen binding site at each end. Such molecules are referred to
in the art as “diabodies”.
ScFvs can be produced either recombinantly or syntheticatly. For synthetic
25 production of scFv, an automated synthesizer can be used. For recombinant production of
scFv, a suitable plasmid containing a polynucleotide that encodes the scFv can be
introduced into a suitable host cell, either eukaryotic, such as yeast, plant, insect or
mammalian cells, or prokaryotic, such as Escherichia coli, and the protein expressed by
the polynucleotide can be isolated using standard protein purification techniques.
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The [err] C anti bodi es may be used for a nunber of purposes. These include
eliciting 10 an anti body response to produce [err] C which can then
be used to elicit a T cell response to [err]C or the C antigen
and treating various types of cancer. These uses are el aborated nore

fully in a | aosrmessct i on. The inventi on BEEYRYTASYRS

pol ypeptide fragnents of [err]C containing, at | east a portion of
a Vregion of [err]C. Preferred fragnents™are those with the immnol ogic
activity 15 of H11l. Also preferred are fragnments which conprise anlno
aci d sequences substantially dlfferent fron1other

I mmunogl obul i ns, and fragnents conpr|5|ng a

enbodi ment, the i nepticyarly weful gystemyf opmemgq@é,fﬁﬁa,@mhsm PEF22bD) 4 chai n
\Y i , I
or ef o abi y 300ieyaen, MRREE W R0 Yon! FRFL2ER) CRRTRAHIRERIOR Rdfledfokis 7 ©

consecutive acnmtstmg:mfcﬁ&seqﬁenmﬂén@m ré¢sidnes, whichatlows the expressid ﬁ}ﬁtem to be
consecutive amn

L.er abl east 9 consecutive ani i ds of
Che CoRe or  purtiea o Sl strRis e AebS Somnle SER Suihl vpriegnaigS'
pol ypeps i de fﬂﬁﬁ&ﬁﬁn S4dn Diego, JLdéé&i’deﬂaVove region, conprising at
| east 25 consecutive am no aci nore preferably 30 consecutive

am no acids of SEQEXHLEWSODQWOW shqs%mwﬂvét!&ﬁ cAssumes Sunstionah andCDR2

thereof, or at t i v raply 10
consecut i ve aRch5 bi°HE™3 t ﬁéslf%ﬂﬁ’% b on%”c/pg%gﬁ '? k&ﬁées LSy B0
The size of thaivigf !ﬁpmhmmmd tiehost el h@a@%ﬁeﬁcmmﬁumahdmdcﬁqw red

to provide esired function. The pol ype es can tlonaIIy
conpri se addi PT"SH%ﬂmsgﬂUé‘ﬁé’é"e"ést’ @ jveaker promoter, or ’ﬂé&?@’ 8Wf'e‘F‘F’PQ',g“B*§ from

a het ef@l 0gougag el hs&ssa@slo%ﬁm{z@ilmda&da%%m@a@ fofifd Q&FﬁuﬂPﬁkﬂ%ﬂc Systems;
consecutive amno acids froma regl on sequence that are not the sane

as the 30 o it tnanisl poeforablyrte grmaess ¢F vAB eulpmiofipegdisi des conprising 7 ani no

Pg‘l’? fjsgg;) nggrzef er ?reke\{rea s&L\I/ comprise at least 10 consccutlv\é\gn%o/ a%‘hé gP‘SEQ IDNO:2 and2 9

10 ami no aci dat leasvi e cqiisedutiveithino atidsibf SEQ.ADINMS Aspetinlly wherinthefreinalakids about

25 am no i ds, re pref.er t.50_am ids, .nore
preferably ab8fl§E95mgﬁP?r"o““9g'\‘D%‘§“‘g?6 S&%Ebﬁg% el FF&JT‘B#HYCalL“kSWWH?HE‘?% Y,
regionigre al $95id2d 486 aciby, 8P cdRprRing 1R E EXAIV 2o YIREM tha4€V region of

HI11.

The invention also encompasses polymeric forms of aC polypeptides, containing a
lplurality of aC polypeptides. One embodiment is a linear polymer of ¢C polypeptides,
optionally conjugated to carrier. These linear polymers can comprise multiple copies of a

20 single uC polypeptide, or combinations of different aC polypeptides, and can have tandem
aC polypeptides, or aC polypeptides separated by other amino acid sequences. Another
embodiment is ¢C multiple antigen peptides (MAPs). MAPs have a small
immunologically inert core having radially branching lysine dendrites, onto which a
number of aC polypeptides are covalently attached. See for instance, Posnett et al. (1988)

25 J. Biol, Chem. 263:1719-1725; and Tam (1989) Merh. Enz. 168:7-15. Theresultis a large.
macromolecule having a high molar ratio of uC polypeptides to core. MAPs are efficient
immunogens and useful antigens for immunoassays. The core for creating an aC MAP can
be made by standard peptide synthesis techniques, or obtained commercially, e.g., from
Quality Controlled Biochemicals, Inc., Hopkinton, MA. A typical core matrix is made up

30 - of three levels of lysine and eight amino acids.

SUBSTITUTE SHEET (RULE 26)



conprising the entire [err]CL or Hchain V region. Preferably the

pol ypeptides are derived 5 fromHL1l. Preferably, the pol ypeptides
are the scFvs depicted in SEC I D NCS: 14 and 17. The
i nvention includes nodified [err] C pol ypepti des which are ng,h%g_,%g@&l y
equi val ent WO097/44461 o H11, or have altered but neasurab 1

i munol ogi ¢ activity. Mdified polypeptidgs with inproved Hl1
i mmunol ogi c activity are preferred. Exanples of nodified

pol ypeptides include those with conservative substitutions of am no acid
resi dues, and one 10 or nore deletions or additions of am no acids

whi ch do not significantly deleterjously alter t he.J nmunol ogi c
activity. Wik using 4C po&@tg?%\?ﬁﬂ"é’%f’gﬁ“ﬁipéef?@blﬁi}f P;S’M"y"ﬁ‘bdﬁ? fGes

conpri si Ng OnRlitéredTcBnjandtidn withiaGarrier. Any carrier cibSistd Whick 5 riobhAMifiil a6 theon

w th the prototype Hll sequence. Substitutions can range from

changi ng or rhosk Spitakle eamders are typically large; slawlyometabpligedanacremelesulas such asedesi gn
of a region, . \Y/ ' ' ' u {tutions, if
b cacht - ar e BPEREPalesrehHER e e ec nhbiRthed SRS Shtom b | 00, |
del et eisi ous| yceHhlbsicadsaind ithedike), pblymetic amimb agidosech 4s@olyghitaniieaqidpt | de.
Groups of functi onal erdtLgliEe ed .am n acids wi t hi n_which confervat ive

subst i t ut i onsPODA¥PIBand > amino gl eopOlyInCE}: g RAYF RS articles or attenuated

val i ne/ i sol eusiciefa, sBitCdsSaImame A EPediAlydistiu PERiit? profchiddird sefum albumins,

acid/ glutam c acid: serine/threoni ne/ nethionine; |ysine/arginine, and 20
phenyl al ani nefeyhgle impet/hempeyapini(khH).perain ipmplgeniesothyroglobulim vaibwsin, a¥n be in
gl ycosyl at ed . r._ungl S d form can be nodified

post -transl at TR t?’f/m?'el.qqg,ls %?@%ﬁ&%%fand phosphoryl ati on)
or canigbe nodi fi edCpotypeptides af thy irfventipn, cah beideatiffed imEnimisek ofwhysb &ot ng
group) . . Hll polypeptide derivatiyves conprisin oth a
HL1 L chain aff@mRlerthe Viyeginns of thednan chméscan_gew B BEPEBB 2 S of St
chains and t hﬁ'd?yp’éﬁﬁ&'?ﬁla?%ﬁetﬁér spasBREBtie vi regitn &Hi_n@!cié@eqtuence. Using a series of
expression system for both chains. Such expression systens can be created
by transfect i pajypeptides of 20 or 50-amino acidslin lepgth| eagh 06 Varepion san b suoieped fof ng

h pabl. ' he L.and hai
ot ansf ect i G RBeUSTALAERRS, | Chalh ReooR i s pormpurgafiye ra Abee

met hodis sequence tofidéntify pibitially imtditsting\pdlippeptidtscinoh as thoweaklit bear tiegshape | S
transfected into a Hchain |loss_nutant. . WO 97/ 44461
PCT/ US97/ 08962 D2, or those involved in idiotype-anti-idiotype contact. 30

The invention further encompasses various adaptations of aC descril?ed in this
section combine'd in various fashions to yield other aC polypeptides with desirable
properties. For instance. aC polypeptides with modified amino acid residues can be

20 comprised in a MAP. In another example, a aC scFv is fused to a cytokine, such as IL-2.
All such combinations are contemplated in this invention.

The polypeptides of this invention can be made by any suitable procedure,
including proteolysis of the aC antibody, by recombinant methods or by chemical
synthesis. These methods are known in the art and need not be described in detail herein.

25 Examples of proteolytic enzymes include, but are not limited to, trypsin, chymotrypsin,

. pepsin, papain, V8 protease, subtilisin, plasmin, and thrombin. Intact aC can be incubated
with one or more proteinases simultaneously or sequentially. Alternatively, or in addition,
intact antibody can be treated with disulfide reducing agents. Peptides can then be
separated from each other by techniques known in the art including, but not limited to, gel

30 filtration chromatography, gel electrophoresis, and reverse-phase HPLC.
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H chain | oss nutants can be obtained by treating approximately 2 x 10[err]
H11l producing cells with fluorescein-Iabel ed rabbit anti-nouse

| gG (H chai n specific, DAKO Corporation, Carpinteria, CA
according to the supplier's instruction. The stained and

unst ai ned ceWopapst ati ons are anal yzed in a fluorescence- REVE§I08M2 cel |
sorter. The 5 unst ai ned cells areﬁol | ected in a sterilized tube and
placed in 96-well plates with | cell/well by limting dilution.

The culture supernatants are then assayed by ELI SA using goat
anti-mouse 1gG (H chain specific) and goat anti-nouse kappa. The clones
wth kappa- positive and | gG negati ve phenotype are subel oned at

| east 3 times to @tipolypeptidescan also be made by egpression froma polymicleptitd®ntoding

H d
Phe sequence F Periae Bl gt RhdonHRES cBahell i igaBiiifictinn o 71
MRNA suithlilé exphsssioll systéne: rT)]pxdaHy,QﬁlyfnﬂtElwﬁemﬂcMﬁg S&C?»olybe]ﬁlde arnd 3' -

prinmers, used, for cloning of Hll[err DNA (Example 7). A H chain
| oss nut ant ykigaeddntygn G’@%’%?PQHF@W"W?&W&" ofp &ﬂ@?’éé’?‘?‘%ﬂ and used 16 of the
cells proceed ﬁl%ﬂ“ %t her
aC der:%vat | ve&é‘ﬁ%ﬂ%g@éﬂ ﬂh&ﬁ:ﬂgﬁr&ﬁl\l/;‘%ﬁxgn 'S ‘gﬁn% kag}éonc h°‘°“%‘?’é‘ the 15
aCHor L chabwsh&sThqmtypnpﬁieﬁs theh isolated droimdigsed delistar droad thpcuiwmi:dism ahdr

i nst ance, chan nce, greater

i mrunogeni ci t@“rngf%tge F’é’?ﬁ "?%‘ﬁfl for 3 eendB hde ﬁ‘%ﬁ@ﬁf ?ch§° aﬁ? '°3‘ﬁ%ﬁ8§s range
from changi ngagpropeiae for usBwith tisinventiaf itfude &. tdle Examples of eukayotidhdt ells

redesi gn of a regl on such as a C region dommin. Changles cont enpl at ed affect
conpl enent f i Rsluipavian. insestplant.and apimal cellsinclidis, g apklimited to, (O Feka.

ef fect gy funcyi ch,szo reconbi nant H11l anti body can al so be desi gned
to aid the speci elivery of a substance (such as a

| ynphoki ne) to an lefcérait epplicaions, si¢hsas vées o ki d pskygleritide istespiessed int 4 sitable e
proteins L.n_whi,ch various . ogl obuli n _donmai.ns..have been

pl aced in an SP@EY mSé’H'é'rsu?hrﬁr? "\?ﬂ'&?e 'd’mpp‘gypﬁé"cﬁng’cﬁr‘i s‘mlthng‘nat ure.

The inventi onpﬂimenﬁnqeéma&sﬂsusmwzamhabgy13 r09911093fl’dig|i’ﬁsni@h(:zi'tﬁ>ﬁ§ w') of
H11. 25 Single chain Vregion fra rrents ar e, ﬂa b‘gﬂéttjfink. ng h and/ or
H chain V regiS®@seerply preferpgle that the polypeptige 43 qast partia reothescefjulas 5
(1988) j5cCi enC@or%ﬂl%erﬂg?’Péf?e@ab }Amé pB}(?BEﬁtﬁﬁ IMYdaElglbout 50% pure as aSWigHt ?él%gﬁt of
flexibility and l'ength can e used as a linker 1n a sckFv. Usually the
linker is total protemsMoeq:pre@rably tha peotdin istat bast@«bm 50-tAYrputge roe tlinjcal nge,

exanple of a Rt %B)B whi ch bri dges
appr oxi mat el y Lt lyﬁ%‘?t@g v%gtﬁ* %:eﬁstlggo"w?%rpm hus of one V 30 region

and the am no t er nThaiavakionbied émbm\:{assesgnalmdsﬁfﬂm&uhgﬁ:lmngemqucbm(@catan al so
be

sample. The methods include obtaining a biological sample, contacting the sample with
20 aC under conditions that allow antibody antigen binding and detecting binding, if any, of
the antibody to the antigen.

The invention also encompasses methods of detecting anti-H11 or anti-aC in a
biological sample. Anti-a.C is detectable whenever it cross-reacts with H11. Anti-aC with
this activity can spontaneously arise during the course of a tumor-associated disease. Anti-

25 oC with this activity is especially likely in individuals who have received a course of
therapy with aC. These methods are applicable in a clinical setting, for example, for
monitoring antibody levels in an individual, as well as an industrial setting, as in
commercial production of anti-H11 or anti-aC.

The assay methods entail contacting any anti-H11 or anti-aC target antibody in the

30 sample with a H11 antibody or polypeptide under conditions suitable to allow the
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used, and can provide additional functions, such as a neans for attaching a
drug or a solid support. Al or an mgortlon of
the H or L ch¥OP7¥8461be used in any conbination. Typically, ¥ 970862 ¢ e

entire V regions are included in the scFv,cFor instance, the L chain V
region can be 5 linked to the H chain V region. Alternatively, a
portion of the L chain V region can be | inked to the H chain V
region, or a portion thereof. Al so contenplated are scFvs in which
theHchaanre sfro 1, and the L ch Vre I's fraom anot her
i mmunogl obul i F°™M ‘°‘i‘ fﬁﬂé ”o‘?eéw?eﬁtl&}ﬂg?%@w& H%ﬁ"s‘“éa“%ﬁtﬁl?}el n whi ch
one conponent complex formed! ?h@sahppie 199&1%693' PBfdretdpbliang e ARAY Yptionatlyd

di fferent pol ypeptide, such as a T cel epi t ope.

The scFvs can byentichingfor antibody mnyennnatim Whmusmgamptttmunne aC, it is generally

SEG 1 Nos: 15 PefeAs il deBs the samaple o5any 55 e e Roglob aEeiey Sty e o
V[ err] - 61 i nkerpreswiite An}i-méidBi@iinogldbalif &itbbayEah bs Fadved ﬂoﬁli@mhael\i@: 13
fornms nononers, while the construct shown in SEQID NO 16 forns di ners.

There may 15 example, hyprecipifation with sermah monss 12 G geadserption Witk 3 oyse lgmdsasbans  wo
configuration ilh case
one of these %?%Q%J;‘nﬁ&%é g?%nrl?ogdo bu%gngﬁ%f ?éh @ﬁg&g@mﬂé for F% 0 be
made, such as régiyn,chn bdkminimizyg by judicions Phoice)of thencaghnts bf the assay. dKab’), or Fab

pol ypepti des, ations of [e pe de th ot her
pol ypepti des. fr%"’éﬂﬁPﬁ@P"&%‘ga?m T reagents Shonhs ﬁ“’éﬁ“f%&@*(?ﬁgﬁ b1 ‘ﬁ‘ﬁlﬁmﬁ’ﬁﬂy
pol ypepii des hasRe aae,lmlﬁug@garpggpy@ﬁmei de, or just a short, inflexible 20

l'inker. Exenplary configurations include V[err]-V[err] and V[err] m{err]
The |inkage is t oo Adiepthe sample is suitably prspared, nmsmmdewa@tewms%meeno itiensd VH

within the ch

Vierr]/V[err] q%%?ﬁ%ggfok'q&q&nmga&af‘g F]etgﬁe%a ?ﬂ:‘ii angie g?gmf%%di h‘é‘H-; e referred
to preseiith Tha binoaxst of comygledis éisen determined, and compared with cSﬁrEleﬁesc an be
produced eit hetrg recog}i;sl %%t ly or synthetically. For synthetic 25

production of Trrarelgs e3ptinieg knoym amaynts of taigstiantibedy indhesianesant
productjson of exFected ComplS&CibMmation SaH 6@%&\,6& BSHY theR30 kAbvA fHGhSart such as

pol ynucl eotide that encodes the sckv can I ntroduced 1nto a
suit abl e host lmumprewpiﬁ@mn@umhybmtry, bsmrch generslivoagore sgrisigive to ¢mplex:a or

marmal i an cel lrﬁageﬂ{ laﬂ)erlw thch fa’bel§ @?sae Cané%%hnsg’oﬁéﬁa&a s&@ﬂséer%%( te' n

expressed by nuc usin Atar d
protein puri fiadf-gatactosizdiase, onmmrochromes such as fluorescein.

The invention provides various polynucleotides encoding the antibody H11 or

20 fragments of H11, based on the polynucleotide sequences provided herein (SEQ ID NOS:1
and 4). Various embodiments are described in this section, comprising a number of
different combinations of the H11 H or L chain V region sequences. In gmeﬁl, aHl11
polynucleotide of this invention encodes at least one feature that is unique to the H11
molecule (in comparison with other immunoglobulins and, in particular, the A6 antibody).

25 Preferably, this feature is related in some way to an immunologic reactivity of H11.

' The invention encompasses polynucleotides encoding a portion of the H11 L chain
V region, comprising at least about 70 consecutive nucleotides, preferably at least about 80
consecutive nucleotides, more preferably at least about 100 consecutive nucleotides, even
more preferably at least about 150 nucleotides of SEQ ID NO:4. The invention also

30 encompasses a polynucleotide encoding a portion of the H11 L chain V region, comprising
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A particularly useful systemfor the production of scFvs is plasmd

pPET- 22b( +) (Novagen, Madison, W) in E. coli. pET-22b(+) contains
a ni ckel i onwo9rasy donai n consi sting of 6 sequ®cTiUSY7/08962t 1 di ne
resi dues, which allows the expressed protein to be purified on a
suitable affinity resin. Another exanple 8¢ a suitable vector is pcDNA3 5
(I'nvitrogen, San Di ego, CA), described above. Expr essi on

conditions should ensure that the scFv assunes functional and,
preferably, optimal tertiary structure. Depending on the plasm d used
(especi al | y t hideast about 25 consechtive nugleotides,iprefenablyot least abouti3@ tomsdeotive cel |, it

Tt ance, - use Mool G AL o PBIRITEPaoR, ¥ e et 33 ponsPf S PR L o

may be necessaDR1tehcstidig s%qmmheﬁucmm@ﬁu@fmbomﬁaa&ese(ﬂols'ﬁmeduae
prokaryotic syste it. may be preferably to express scFv in
eukar yoti c ceFPeodinga portion of the H11 Lcham\ér@eqneepwmg@bm phqut 20 consepaive o

consecusi ve agdaded, l%fé? bl%é%as* % %%oﬂ%utwe nuf‘lf’,otld&:\;1 afid c&eﬁ?xﬁtﬁ élgf ably

consecutive am no aci especi a erern m no ‘aci ds
of SEQ ID NOalZle@nd)dnhbS mmtlmxdkondesﬁE@s Gmmm)l%&mcpdmgma@mea | i nker
pol ypepti de 131 of 5to 20 amno acids, or conprising the L chain V
regi on and t h&%hain Vv region of H11. The

i nvention al so enCWH@ﬂG&ﬁ%ﬂﬁ@bMﬁi&ﬁSS@ﬁdﬁuﬂﬁotﬁ@s&Qb&iﬂ%ﬂtpbl@@ﬁoiﬁ&@'ﬁl@'l—l’“ ng a
plurality of [err pol ypept i des e enbodinent is a linear polyner of

[err] C pol ypeskaig/sregion, comprising atdenst abaul lwoem}twgav@epttdes peeforably at lgasese
l'i near jgol ymer,| ﬁoﬁ%@c&ﬂ@&?ﬁnb@ﬁucg%ﬂ'hgésp ‘31' ?ﬁly%{ ut 100 cogsf’écﬂm £ [err]C

pol ypepti de, or conbinations po ypept| and can have
t andem nucleot{des, ey¢n rporlepm&rablyi etslﬁasoaboﬁ.xetiO]rﬂclpoﬂdpg)efRE@mNﬂapa’ﬂm ed by
other amno acid s cI;ﬂc;#ences Anot

mul tiple anti & ﬁocfggonﬁg)ipO{y,ﬂﬂeque 5ncgd1§grﬁ|ppmon nof ttheml [L chaxanl

i mmunol ogi cal lrygiér) €6rhprisitige! Sdkictftiveaditidbtidés B AOCDRN @ndodfrignequéftithértds, onto
whi ch a nunber of [err]C pol ypepti des are coval ent| attached

See for instandeinveptignalso cagompasses 4 polypucieotide encoding a pprgipn ofthe Kl 1 L chain V
263: 1738-1725; reg%}ij chﬂgﬁé‘ ﬁ? Bbit- 20%95%0@'!@? mfc] des, ferrm}’%}tieaktsabﬁmlﬁ ge

macr onol ecul e haV|ng nolar ratio err ypeptides to core.
MAPs are ef fi consetutive nucleondes and ewen nmegeprsferably anmu;boui 36 icgrepautive r

| munoassays. n-ll;glgotﬁpeg 6t &Ig &D%rz%? . c%gin %éqrqu%e %E)eo%a n
The invention includes isolated H11 polynucleotides encﬁding a polypeptide
having immunologic activity of H11, wherein the polypeptide encodes at least 5 amino

20 acids of a V L chain of H11 as depicted in SEQ. ID NO:S. The invention also includes
isolated H11 polynucleotides encoding a polypeptide having immunologic activity of H11,
wherein the polynucleotide encodes at least 5 amino acids of a V H chain of H11 as
depicted in SEQ. ID NO:2. The polynucleotide sequence can be similar to those depicted
in SEQ. ID NO:1 or SEQ ID NO:4 with changes designed to optimize codon usage,

25 stability, facilitate cloning, or any other purpose. It is within the skill of one in the art,
given the amino acid sequence in SEQ ID NO:2 or SEQ ID NO:5, to design such
polynucieotides. Preferred polynucleotides encode at least five amino acids of a H11
CDR.

The invention also encompasses polynucleotides encoding for functionally

30 equivalent variants and derivatives of H11 and functionally equivalent fragments thereof
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be nmade by standard peptide synthesis techni ques, or obtained commercially,

e.g., from Quality Controlled Biochem cals, Inc., Hopkinton,
MA. A typical core matrix is made up 30 of three levels of |ysine
and ei ght am no aci ds. WO 97/ 44461

PCT/ USO7/ 0898 S7iddast | PCT/USITINEN2 33
When using [err] C pol ypeptides as i munoggns, preferably the pol ypeptides
are delivered in conjunction with a carrier. Any carrier can be
used which is not harnful to the host. Suitable carriers are

typically large, slowy net abol I zed macr onol ecul es such as

t ei ns; I
el ul oge, |5 WA g e, 6aEH: ol bicant il BRpuAor MR R3Rue 200 05
(such as poI yencoded thegebyc I'Rtlese functlonally equioalyit warianes, dmwutdseanulﬁagmpntam no acid

copol yners; and.in ctlve viru rticles or attenuated cteria,
such as Sal mo%eniayd e@%‘}5@’6?aﬂ’q"&cﬂg’e‘ﬂﬂgnl@aﬁ%@%%&E‘F‘ﬁ%"ea?}@"%'él"ﬁlﬁp umi ns,

keyhol e I Wﬁ%qﬁ%@@ﬁﬁm Abt € E% the Eﬁx!oh@d ning 2B battcE S well 4 GiREOME deshle

oval bum n, s toxoid. KLH Is especially preferred. 10
[err]C 5po| y peiptconisevative sulbsnmtmne of dmino ecid résislupsd omet drfai fed aminozacidideletionsdr way's.

For t qLons . f the reened
by preparing %ddgleornlseaggs?bspﬁm'fo ino aci resnd\begl ésmp%l € ?ﬁgﬁs‘“{gg’%@% h%ﬁspan
the entire V wibDic?Sigificitlya€iest piapaities 6 the H‘idod@ polypeptides Cohservative amino

pol ypeptides of 20 or 50 am ng acids in | engt each [err]C V region can be
surveyed for acid substitutions gesglygine/alanine; ¥aline/ ?“8&8?’[?’@? aﬂ{arqggleég WamEss si bl e

to carry out é’s&‘ﬂ@'ﬁbl e h¥el o/ ghfe to identify
potentially |n er est?’%&u%@ yﬁept?@éﬂh&o{% as t ém ﬁrg Eear t he shape

of D2, 10r thostenylalapine/edosive/irygfitaphgpe- ant i - i di otype cont act

B e

[err] C pol ypepddititmal etcodingl@gihnaéy within the same trans@iptiof bt eSntrdHing elasemmce.
[err] C pol ypegp I des with npdified amno acid residues can . 20

conprised in SPCRAPPromotess sbpsomedinding sites. and polyadenydatiop sites, ¢ @&alto a
cytoki ne, such #Rh S séfunded HaEpdingtt ed
in this invent ?%énﬂtlon%mtsundercontrol offhe S‘?ﬁ‘g%ggﬁypep% gﬁofsgc[ hxlls | nvent | on
can belymade byloamg, expressidnl, andowransforination of a host cell, and any such construct as may be

desirable to provide embodiments of this invention.
The invention encompasses a polynucleotide of at least about 15 consecutive

nucleotides, preferably at least about 20 nucleotides, more preferably at least about 25
consecutive nucleotides, more preferably at least about 35 consecutive nucleotides, more

20 preferably at least about 50 consecutive nucleotides, even more preferably at least about 75
nucleotides, still more preferably at least about 100 nucleotides, still more preferably at
least about 200 nucleotides, and even more preferably at least about 300 nucleotides that
forms a stable hybrid with a polynucleotide encoding the L chain or H chain V region of
H11, but not with other immunoglobulin encoding regions known at the time of filing of

25 this application. Any set of conditions may be used for this test, as long as at least one set
of conditions exist wherein the test polynucleotide demonstrates the required specificity.
Preferably, the HI1 encoding sequences to which the test polynucleotide binds are those .
shown in SEQ. ID NOS:1 and 4. Since the known immunoglobulin sequences fall into a
hierarchy of similarity with that of H1 1, the test may be performed by comparing the

30 hybridization of the test polynucleotide with the H11 sequence with the hybridization with
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I ncluding proteolysis of the [err]C antibody, by reconbi nant net hods or by

chem cal synthesis. These nethods are known in the art and need
not be described in detail herein. 25 Exanpl es of proteolytic enzynes
i nclude, but are not limted to, trypsin, chynotrypsin, epsin,
papain, V8 pwobwsme, subtilisin, plasnin. and thronbin. | nf%'@?s’F’B‘?’FfC can
be i ncubat ed with one or nore R ot ei nases si nmul taneously or
sequentially. Alternatively, or in addition, i ntact anti body can

be treated with disulfide reducing agents. Peptides can then be
separated from each other by techniques known in the art including, but not

limted to, gel 30 filtration chromatography, gel el ectrophoresis,

and rever se- phamestiqiasely related sequences. Prefened@angx;eﬁgﬁl@gut 10 of the most closely

PCT/ US97/ 089 34
; A :1,3,40r5. . .

aC pol ypept i elgtegasﬁqug %egt%seE?ralgeN%)} %axporresm on froma pol ynucl eoti de

encodi ng Hytbhidizptigut reabtionsoeo bel perfprined tisr canidisionmef differpatovi ded

el sewhere in this appljcation, in a . suitabl e expression.system
Typi cal |y, po|5§7'H\§8‘i'°§ot #ﬁ'&é“%ﬁ ChRt IO Ease StrinepqeX °fﬁg¥'§7g‘€7§ﬁ?‘h of re well
ligated i nto GaweXBes I8 RAmPRCSAibrotkdma Maanit. O xaaples of ldvam enditiensdt er and
used to 5 enetically alter the intended host cell. Both eukaryotic

and pr okar yot inclufie@n orderefdnereasing stringency): incubationderaperaties pbt et Cde0Cs t hen
i sol ated from|ysed. . t | i fied
to the extent ““r‘m’e@dg’ab%?}g% é‘?“tgé“‘ﬁfa%'?'gr?ggg x&?g .’ g&?ﬁ%ﬁgg g%?‘“gi‘é Raroores Sgk
cells 0.15 ¥pNaClpind 4 5 en¥ @itratestmffat Ytahd their squivalen nsingotherdiuffdesystemspl | .
Exanpl es of eykaryptic host, cel o inglude avian, insect. plant,
and ani mal cef9@a WEI"B‘Eﬂeﬂ‘Qa,mﬂﬂ?tl q%(&tzslA?’ r??%’e‘ﬂ’dﬂg % wgb/“%"?—ﬁf’g? h‘l minufds hd

CHO celd s- 24 hours; 1, 2, or more whshirpSicpa whsR Richbatioh timesSof 152Cdt 13 mitdtes) asd H 11
pol ypeptide is expressed in a suitable st orage nedi um such as a

pl ant seed, t washspiutions ¢fifenSSGd xSkl X886, axideinniged water.
i fication. Fi Ok - 1090- ¢
puriTicatlon ! edb?erﬁ\leﬁl 1adol¥ngé§3ﬁs Q‘}c?{ilxﬁ% ?g%ér}%)éif i ﬁ%e %&?@iﬁem mos

applications, it enera et t he pol ypeptide is
at | east part galekaing polyfichebtifie fragndnie(based bk SEQADND:1 or SEQEDMND:#ifgent s.

oyl T abl e RSl e SRR BBl P ST
50- 759 pure. Mernalively, #% polyiRptide fragment encodell 8y R panipR&{polAutisotide eiebeabl y at
| east about 80% pure.
prepared and tested for a function of interest. Alternatively, given a «C polypeptide with
desirable properties, polynucleotides can be designed that encode the polypeptide.
Included in all these embodiments are polynucleotides with encoding regions for
H11 polymers, fusion proteins. humanized immunoglobulins, single-chain V regions, and
20 other particular polypeptides of interest. These polypeptides are described above.
The invention also provides polynucleotides covalently linked with a detectable
label. Such polynucleotides are useful, for example, as probes for detection of related
nucleotide sequences.
The polynucleotides of this invention can be obtained using chemical synthesis,
25 recombinant cloning methods, PCR, or any combination thereof. Methods of chemical
polynucleotide synthesis are well known in the art and need not be described in detail
herein. One of skill in the art can use the sequence data provided herein to obtain a desired
polynucleotide by employing a DNA synthesizer or ordering from a commercial service.

Alternatively, oC polynucieotide sequences can be obtained from a aC antibody

30 prodticing cell line, aC cloning vector, or aC expression vector. RNA or DNA encoding
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The invention al so enconpasses nethods of detecting C antigen in a

bi ol ogi cal sanpl e. The nethods include obtaining a biological
sanple, contacting the sanple with 20 [err] C under conditions that
al l ow anti body antigen binding and detecting binding, if an

t he anti body W@StHMéhnt i gen. The inventi %ﬁr/ﬁ%pg/gsysz

enconpasses nethods of detecting anti-Hllsgr anti-[err]Cin a

bi ol ogi cal sanmple. Anti-[err]C is detectable whenever it cross-reacts with
H11l. Anti-aC wth this activity can spontaneously arise during
t he course of a tunor-associated disease. Anti- 25 [err]Cwith this

activity is especi al likely.in ndivi l,s 0 have, recej ved a.course of
her apy i ¢ 185 depeed shuusos b plot Empliie o Bfoseioie by Sy outl o
for exanple, fighniques. Such technidieslincRidlé Bigestioh wWiB GstrictiR hicléalesdahd ndi vi dual ,
as well as an industrial setting, as in . commercial production
of anti-H11l oramphfipatiop by pelymerase chain reaction (PCR), orpfuitahle egmbigation thereofit BER
contacting an s . [ [ | sanpl e
with a HL1 an%&?@gg?g%%%ﬁﬁly pegtl{'%eqa aldhl M6+, é%ﬁ%i‘%g}ﬁgb’g ﬁ?’?g’tgl@’g‘;? ad 1l ow the
WO 97/ 44461 4,683,202, as well as PCR: The Polymerase Chain Reaction, Mullis et al. eds.,

PCT/ US97/ 08962, 35
formation of i‘%ﬁﬂ?‘é%ﬁhﬁ%‘ﬁ“ﬁ@?@een the target and H11l, and detecting any

stabl e C%%aeie&ﬁw@ﬁ]yﬁ;ﬁhg a A&l eebdusno'éteaﬂ Blinderted fitea Sftabref Or €

conducting the assay, optiona ) )y enriching for antibody
concentr at i on.veglenndtheygetorin sugm can hejintroduesdripto, a spitabileshqgteedl fox neplication and

preferable 2 i D3RRl A0Sy BRUSS, LEDWD U Sl ARELY 1 1

|
that may be 5 | - nouse | Mmunog y can be
renovedOf r om aheampCells afetransformed by intreduainng las exdggnqus polypudiatidoby dirdch nor nal

nmouse | gG or adsorpti,on with a.nmpuse | g adsorbent. . . Bi i ng of
At < ouse. | G| UGS P TERRR Eaied CLAGRIPrition, OogebipaEst o The Fo
region, can Fg gexagaiom ﬁﬁnﬂgbéodidéf&hﬂ b maintaield SthR the Bl dsAHIR MtSgritbd V& Lorassay.

F(ab')2 or fragnments of nurine [err]C and other reagents such
as humani zed [(@wshjasaplasmid) or integtateddpie theli@st cell genomep |Avaplified N parhes ar e

appropriate. . f amle d ' Y. P r it is
mxed with a el%%tgés frfrgrﬂr‘ej l&?sbcr?geb? s%gélaé{‘ F’ fét(g‘?l’s 5, &g, Mb%ﬁégtdﬁlé{laﬁﬂ ?g#'?‘rat ion
of a colfpl ex bmhwaisebe petringdirom dransfymied hgsticell ot itloartlye dtitnedrdingcthyefrom the

DNA by using a DNA-dependent RNA polymerase.

The present invention further encompasses a variety of vectors comprising a H11
‘polynucleotide. These vectors can be used for expréssion of recombinant polypeptides are
also a source of H11 polynucleotides. Cloning vectors can be used to obtain replicate
20 copies of the H11 polynucleotides they contain, or as a means of storing the
polynucleotides in a depository for future recovery. Expression vectors (and host cells
containing these expression vectors) can be used to obtain polypeptides produced from the
polynucieotides they contain. They can also be used where it is desirable to express H11
in an individual and thus have intact cells capable of synthesizing the polypeptide. such as
25 in gene therapy. Suitable cloning and expression vectors include any known in the art,
e.g., those for use in bacterial, mammalian, yeast and insect expression systems. Specific
vectors and suitable host cells are known in the art and are not described in detail herein.
See e.g. Gacesa and Ramyji, Vectors, John Wiley & Sons (1994). |
Cloning and expression vectors typically contain a selectable marker (for example,

30 a gene encoding a protein necessary for the survival or growth of a host cell transformed
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present. The anount of conplex is then determ ned, and conpared with

conpl exes formed wth standard sanpl es contai ni ng known anounts
of target antibody in the range 15 expected. Conplex formation can be
observed by any nethod known in the art such as

i munopr eci pwoat/dsr or nephel ometry, but it is generally BV ve to

enpl oy a reagent | abeled wt h48uch | abel s as radi oi sot opes such
as [err]l, enzymes such as peroxi dase and [err]-gal act osi dase,
or fluorochrones such as fluorescein. The invention

provi des various pol ynucl eoti des encodi ng the anti body H11l or 20 ‘
fragments of Hll, based on the pol ynucl eoti de sequences provided herein

( SEQ | D NOS: with the vector), althoughisuth a masker gens canboedrnigsdanangther pobaweleetide in thi s
section, co | Si . Of L f - [ | f the
H11 H or L gﬁ%‘iugﬁ%%P g}%%a@e%ect&g celuh Og? gn@#%|h§§t§@&?11§$mxéﬂ sctédiable

pol ynucl eot i genetas blénintreduedd wibligrew andke seledtive emmlitions €T piaal seleetibihgénes S

uni que to the H11 . nmol ecyl e (in conparison wth other |
i munogl obul icithera R} confgr tssistance 49 aptibiqticyorgiher tRxinsqeie-) ampigillin, neomysinet o gp| v,

this feature pgenduek@t:q6) é*&ﬁ?‘ﬁh X\?%tr&ﬂxi@&ﬁcmﬁi&%%} Suphfy2fitikaf h]gleﬁtee& biL1

: : ) ] not-—
The i nvention enconpasses cl eot’i des encoding a portion o he H11l L

chain availabl¢ frangcamplexwedia.i Thexhoize of the propetyoarker genecwillxispend ancthe

nucl eoti des, ,preferahly at.|east ab 3 . nse IV

nucl eoti des, hﬁﬁtrcgﬁ’pq” fé?'g?ﬂ'%’e sl éﬁwe%gﬁq8t5W8%§%§§taﬁvg%%tﬁrcslea«gsgt I des,
even typicdl9'cont@inef replitation sybtem@ecgniabtDit thd hédt.nucl eoti des of SEQ I D
NO 4. The inventiaon_also 30 enconpasses a pol ynucl eoti de_encodi ng a
portion of the HiBujtablgelpring/vecioss ean becansiurted agording'to standard techniquegyor

I%E{I'?ﬁé ]7' /089 655Iected from a large number of cloning vectors available in the art. While the cloning

at | east abouweciebsetestedanaytvancacoerding ae the best celi intendedyb pe used| wsefil clapimgt 30
consecutive oy NU ot i des, ..and en ..nur[ r about
35 consecut | vvgctﬁ[f’c‘f‘g&ef'ﬂ%belb eﬂﬁgbﬂﬁy (o 581 ﬁph%’% ?%sg%%g&‘ 'Zgé"'g‘h’ e€%§%her eof .
The i nvent i orpatticalr eRGRAPRSEIAucieals) by MEE bR halker genes. Suitablecaxamgies thcinde
portion of the HL11 L chain V. region, conprisin t | t 0
consecuti ve H’Eiasm‘ds andr?&%‘F’é%t"FH@§’,°-Eb’rlﬁ1‘Celrsaﬁ‘P§/&éﬂgplsé%%%mag%ﬂ%bﬁg& utive
nucl eoisi des, epyl ﬁé@?:g)mg, Pt AR such as pSA3 an@pATER SthedDRidlothe? cloning

got | the CDR2 or CDRf

consecutive nucl es o encodi ng sequence i
t her eof . vectors are available from commercial vendors such as BioRad, Stratagene, and Invitrogen.

Expression vectors generally are replicable polynucleotide constructs that contain a
polynucleotide encoding a aC polypeptide of interest. The polynucleotide encoding aC
polypeptide is operatively linked to suitable transcriptional controlling elements, such as

20 promoters, enhancers and terminators. For expression (i.e., translation), one or more
translational controlling elements are also usually required, such as ribosome binding sites,
translation initiation sites, and stop codons. These controlling elements (transcriptional
and translational) can be derived from the H11 gene, or heterologous (i.e., derived from
other genes or other organisms). A polynucleotide sequence encoding a signal peptide can

25 also be included to allow a aC polypeptide to cross or lodge in cell membranes or be
secreted from the cell. A number of expression vectors suitable for expression in
eukaryotic cells including yeast, avian, and mammalian cells are known in the art. One
example of an expression vector is pcDNA3 (Invitrogen, San Diego, CA), in which
transcription is driven by the cytomegalovirus (CMV) early promoter/enhancer. This

30 vector also contains recognition sites for muitiple restriction enzymes for insertion of an
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The invention al so enconpasses pol ynucl eoti des encoding a portion of the

H11 H -chain V region, conprising at |east about 70 consecutive
nucl eoti des, preferably at |east 10 about 80 consecutive

nucl eoti des, nore preferably at |east about 100 consecutiv

nucl eot i des, WO¥dre preferably at |east about 150 nucl e%{:’rﬂ"ggmgfﬁZSEQ | D
NGO 1. The i nvention al so enconpasses a pol ynucl eotide encoding a
portion of the H11 L chain V region, conprising 15 consecutive
nucl eoti des of the CDRL encodi ng sequence ther eof . The invention

al so enconpasses a pol ynucl eoti de encoding a portion of the Hl11 L chain V
15 regi on r| SJ n at | east about onsecutive n

preferably at Fé’ﬁg' ’fE‘te'eSt Another mpieegfc@p.ez;gwmf&vggtﬂég )afﬁg‘ Ceven
nore prefer abbycug;mhgﬁ,ggct@ﬁ% 35 consecuti ve nucl eoti des of the
CDR2 or CDR3 codi ng sequence thereof. The invention

i ncl udes isol ated Alse en@mp;m@blethte nn}ssnmwﬂprﬁgmm $ystems apitablecfor use in

havi ng i mrunol ctiv H1l. wherei c a at
| east g5 am no @g)oﬁy g tedc%%% SF2P%, CQPIRTISHE & ) e %&y'}ﬁ%’g& %"‘ giﬂg ol Eé§EQ. ID
NO 5. The i nvdescribed fot fandebly Biewn et al (1994) Virod $38:417e488;dd Miﬂa;ﬂilﬂcétant i des

encodi ng a pol?/ ti de _havi ng I nmunaol ogtgc activity of H11,
wherein the pé @ﬁ os Vgt degh SeidEed A1:89Wx82115 anino acids of a V H chain of

H1 as ?ﬁé’b {o?pcdg&uﬂ:g%e be#@eﬁt%E%?n%%%&%%&dd@@eﬁﬁ&%ﬂ@Ce can

be simlar to those depict 1 or SEQ I
wi t h changes desticgihbylartyofapninberad appropiatemenys, inchiding electroporation, transfection

facilitate cIonl t h r iyl | of oneln
the art o SabRFingZoioRi orfert RNAE Rieride, solchurt hetblled BB o SE 1
NC: 5, th desi @thessubbtances; microprojecfilR| bombardmeht: ﬁﬁfectlBﬁ%&ﬁﬂfﬁﬂxoﬁQ\bbﬁiuﬂieeot i des

encode at |east five anino acids of a Hl1l
The i nvent i on SRS &M MESFHANSABENt WED, A% Yacamia VHES Wé??éd%ﬁ"ﬁ@‘sﬂcs belowhcThestgicey 30

equi val ent varg m@&)auaﬁgﬂve%u AU %ﬁ&%@#ﬁt@eﬂ@ﬁﬁueﬂ?éawesqmew%s@&n

fragnments ther

PCT/ US97/ 08962 Once introduced into a suitable host cell expression of a aC polypept:de canbe 37
whi ch may enhance, (f:cr.ease or t sj gni f ntI ffect rties f t he
pol ypept i des determined using any 858&3 g@f PTC&W&?P@‘P@MV%"

vari antys, der icu@bé u&&:edadyduw&m 8f the culture supematant (if the H11 polypeptide is

secreted) or cell lysates.

A particularly useful expression vector for H11 polynucleotides is a vaccinia virus
comprised of a H11 polynucleotide sequence, which can also be used in vaccine
preparations. Moss (1991) Science 252:1662-1667. To introduce polynucleotide

20 sequences encoding H11 polypeptide. including H11 polypeptide fragments, into vaccinia,
the polynucleotide sequence of interest is first inserted into a plasmid containing a vaccinia
virus promoter with flanking sequences homologous to vaccinia DNA not required for
replication. Plasmid-containing cells are then infected with vaccinia, which leads to a low
level of homologous recombination between plasmid and virus, with resultant transfer of

25 the vaccinia promoter and H11 polypeptide-encoding polynucleotide sequence into the
vaccinia virus genome. Typically, the H11 polynucleotide is inserted into the viral TK
(thymidine kinase) gene. Insertion into the TK site attenuates the virus more than 10,000
fold compared to wild type. Flexner et al. (1980) Vaccine 88 (Cold Spring Harbor
Laboratory), pp. 179-184. Recombinant virus is identified by the TK™ phenotype.

30 Preferably, expression of the H11 polynucleotide is under the control of the vaccinia -
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display the ability to specifically recognize C antigen. For instance,
changes in a DNA sequence that do not change the encoded am no
acid sequence, as well as those that result 5 i n conservative
substitutions of am no acid residues, one or a few am no acid deletions or
additions, aWMOIW&MELitution of anino acid residues by am nBFHUPHEHH ogs
are those which wi Il not signighicantly affect properties of the
encoded pol ypepti de. Conservative am no acid substitutions are
gl yci ne/ al ani ne; valine/isol euci ne/l euci ne; asparagi ne/ gl ut arni ne;
aspartic acid/glutam c acid; serine/threonine/ nethionine; |ysinelarginine;

and 10 henyl al ani tyrosi ne/trypt an. . .. The
pol ynucl eot i fady siad'd °ﬁ=h&§}§f’&%ewé&%m@§§ﬁgaawpé‘ﬂaﬁ fagé’aﬁ’&ﬁ??é? Msuch as
addi tional engfestede:lis @abihoRthifeRidle biie S HowaR&s bthépréfotekhown in
controlling el enents such as pronoters, ribosone binding sites,
and pol yadenyhart ean bgjuseds such @g|pkif.«x synthetic promoters. Expregsion of thefBd units under
control of t i ] - aaf. . it 15

ol oni ng, _exprieyBEfte e fceh Bl AR Blom AR GRERR & MEMEBRT |
constr@ct as iffmyuni¥ed with the live recomBiant vabdinia vitud rAny ahe of severdl stftisefof this

i nventi on. .. . The_ i nveption enco ses nucl eoti de of
at | east abouwgafﬂhm'i‘%“dmg' but not ﬂm“#‘ﬁcﬁ@ow&q’ “B‘?Elf%g}r%jbl y at | east
about 20 nucl eot i degectdtBF BidihfnBbREinYcoftain de oF mBRYslynacleotides encoding a aC

consecutive nucleotides, nore preferably at |east "about 35 consecutive
nucl eot i des, pelpeptideo It can also pentfin pelyhycleotide sequencesrygedigothenpobypeptides

I i des, f <. .
il oot i dos. ‘SRS Fadtiie i Bl e B9 AR byeh s braphelongs et

mor e poef er abdoy ligited to, IL-2, IL-4, GM-©3F! THP @ andFN-1) UL bfefiried ¢ympinRkiie &/6NI- MOI €
preferably at | east about 300 nucl eotides that forns _a stable
hybrid with aC¥oI SmfsardGM-Gel sonstusts arethpse which Saye boen deleted for thy Aldagich y of

H11, but noOl Werh&hOfdlf the THHPARIaRE YLD ShsBRE Bublited RINLS UnttRRIRdFogibl at | T8
of filing of 25 this application. Any set of conditions may be used
for this testaregapablonffoamingta Hagpintoapa éAlseembodied in this invengipn argivagcinians exi st

wherein the tes ol ynucleotide. d strates the quyi. Lilcity.
ot or ably. 1 Tk elfiBE P RsoBish TROGpRb et e R VAbpos RO RIREs: e
binds gyre those  Other embodimentt@fkhis veértian ateRob@Bilsltraifdnted Withge t he known
I mmunogl obul i n sequences fall into a _hierarchy of simlarity

with that of pelynucientidesand vectoss epmpsising Chpalyngleetisle saquengys+ag descgbed above.
hybri di zati on LAY ' | ep SEOMRRGRIMeL N t he
hybri di zati on_ \j\n‘é‘t"km“&’ﬁég‘“ b %@%)ﬂﬂ&%‘{% Fokey

PCT/ US97/ 0896Bacterial cells, for example E. coli and Mycobacteria. Among eukaryotic hosts are yea®3

insect, avian, plant and mammalian cells. Host systems are known in the art and need not

20 be described in detail herein. Examples of mammalian host cells include CHO and NSO,
obtainable from the European Collection of Cell Cultures (England). Transfection of NSO
cells with a plasmid, for example, which is driven by a CMV promoter, foliowed by |
amplification of this plasmid in using glutamine synthetase provides a useful system for
protein production. Cockett et al. (1990) Bio/Technology 8:662-667.

25 The host cells of this invention can be used, inter alia, as repositories of aC
polynucleotides, or as vehicles for production of aC polynucleotides and polypeptides.
They may also be used as vehicles for in vivo expression of aC polypeptides. The H11
polynucleotides of this invention can be used in expression systems to produce H11

polypeptides, intact H11, or recombinant forms of H11, such as are described below.
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the nost closely related sequences. Preferred is a panel of about 10 of the
nost cl osely rel ated sequences to SEQ IDNO 1, 3, 4 or 5.

Hybri di zati on reacti ons can be perfornmed under conditions of different
"stringency". Conditions that increase stringency of a hybridization
reaction ar e WRP444s1 known. See, for exanple, SanbroldETATBH ati s.
Exanpl es of rel evant conditions ggnclude (in order of increasing
stringency): incubation tenperatures of 25[err]C, 37[err]C, 50[err]C.

and 68[err]C, buffer concentrations of 10 x SSC, 6 x SSC, 1 x SSC, 0.1 x
SSC (where SSC is 0.15 M NaC and 15 nMcitrate buffer) and their

equi val ent using o : e or 1 de_con trations
of 0% 25% 50% an@fﬁ%@;ﬁfcfeﬁ{é‘fﬁéﬁhﬁsﬁﬁﬁnﬂ%’%hw 8%°‘§I Wies ey apegsgiyh for 24
hours; 1, 2, exaniple,én egeessiog systenidTor theprodadtion BEET.OThdylafPlsofsefll a2, OF 15

m nut es; and . wash solutions of 6 x SSC, | x SSC, 0.1 x SSC, or
dei oni zed wat 8ybridization probes to assay for ﬂ@g{ggsmcemigcrpglypmmlégpq rdlated seavenien in
fragments of K : ' L1 . rakl | ypucl eoti de
fragment s (basoumin SEEreHR il Bk hora s an. FAERE! &k bSO )
and tes?ing t hiso psesfylpe ptimgrsso effectatoplifichionaifdedied palyfiuchotideasn Thé | nterest. 15

Al ternatively he I 1 de fragnent encoded by a particul ar . .

pol ynucl eot | dgol&g%cl%gidgso o%%tus mvenhoB g€ ﬁﬂ pﬁg’g‘]@%ﬂ Fompasitions ingluding
interest. Alt eddities %l for péiie\dRfapy, 2C pol ypeptide with desirabl e
properties, polynucleotides can be designed that encode the pol ypepti de.

I ncl uded in all t hEbepalynysiertiden ean alsodbepsed asiybridizatide probés for datection ofie€ egi ons

for : Squ: i Ot £ NS umani zed i. nogl .obul i ns,
Sngl - chai n TP ameBRlaEiEkt syl ARl L0 S, IRORER e HITKRSH B 20ng

i ntere$?. Theswerapy! ymperetilluktatiar, DNPeardRN A éckxtriastcfrom a sample, and optionally ruhhe

| abel . Such pon P AGPUAT ARELALHER SSUPiRR ool e Propesoed SRRl {or
detection of pelyiicisbtide is typically trafSf&hedb b AR 4G ing,

The pol ynucl eot | des ofextsh?'pswi %vent I on can be ob{i&ayiiﬁ%awasshlmr%g Tgﬁgarﬁl%lgl

synt hesi s, 25Polynuclgogideisithenpantactedywith thefil ipolypuciedie probe umier conditions thiabn
t hereof. Meth . ' . ol ynucl eqt..de nt hesi g are |1
known in the g%'g{lsé rlle‘lieudﬁé?i{)t fqrm if the sam %lg | "saae’f’%mng o€ ¥eljuencs! iﬁ@rstép . One
of skill$ in t Keplees farmed araictebted Beanyanisblémbams DFxaBple1B¢ €C Polyfudktiiae n a

desired ol ynucl eot i de, by enpl ayi ng a DNA synt hesi zer or .

ordering fronP®bg 8%%?&!"%%%‘%%‘%’"" and label remaining with thexampleafier weshjng .

err] C pol ynuGlieairicily rdReus0afoun o udtfe AR 0Ea! Lo TIRbEGPTY SO
r,

producing cell line, [err]C cloning vec or aC expression vec¢tor. RNA or
DNA encodi ng bybridization is performed in situ. A suitably prepared tissue sample is overlaid with a

labeled probe to indicate the location aC encoding sequences.

20 A short aC polynucleotide can also be used as a primer for a PCR reaction,
particularly to amplify a longer sequence comprising a region hybridizing with the primer.
This can be conducted preparatively, in order to produce polynucleotide for further genetic
manipulation. It can also be conducted analytically, to determine whether a aC encoding
polynucleotide is present, for example, in a sample of diagnostic interest.

_ 25 - Another use of the polynucleotides is in vaccines and gene therapy. The general
principle is to administer the polynucleotide so that it either promotes or attenuates the
expression of the polypeptide encoded therein. Thus, the present invention includes
methods of inducing an immune response and methods of treatment comprising
administration of an effective amount aC polynucleotides to an individual. In these

30 methods, a «C polynucleotide encoding a aC polypeptide is administered to an individual,
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t he desired sequence can be isolated, anplified, and processed by standard
r econbi nant t echni ques. Such techni ques include digestion wth
restricti on woshaases, and anplification by pol yREFYSR0eE;
reaction (PCR), or a suitable conbination,,thereof. PCR t echnol ogy
is described in U S. Patent Nos. 4,683,195, 4,800,159, 4,754,065 and 5
4,683,202, as well as PCR The Polynerase Chain Reaction, Millis et al.
eds., Bi r kauswer Press, Boston (1994).

Pol ynucl eoti des conprising a desired sequence can be i nse}: taﬁf i nt?%Qa
suitabl e either directjyen i cells fansfocted\patiyihe of polyphcieoids, Freferally, B ®ed into a

sui tabl e host : ' i 204hr plasmid, preferab®ylal shp&edile@n-

Pol ynucl eot i a%ogﬂgglﬁg Jeellg ﬂ%mgggfntorﬁoag?l (’:grleles by gnsybrrealms known in 10
the art. Cel | confiperatisraPséferablydthbyCipolynodentide i replicated insideaselpolhusuthe a6t i de
by direct .upt ake, . endo osi s, .,transfection, f- i ng_or

el ect ropor at |PR\Y““@?8%&| ’PIPPQSEHYE&a',“ﬁﬁf@ as““abt“? p’“’“"‘%)?‘é%é’ﬁ&&g%%?%?ﬁﬁcl eoti de
can be gmai nt a)8RdiepAtalis Mnthilkicafl$ hétive $n @118 8thk BirR0 istu€ 8/p¥ © PleRhably, once in

(such as a plasmd) or integrated into the host cell genone. Anplified DNA

can be cell nuclei; plasmisy persistasicireularon-replicatingepisompldneleculas: b¥ige See,
e.g., Sanbrook et. al. out W piZsmi ggm'

transformed hOS ahgléfafn,h(e(]:)tfglé'%%i oCan eggﬁ? g?nr?te d|°?g§®r§6¥ rom %eggﬂlefcﬁl%”

DNA by usi ng withRifeactepffinite aid/ddddirpl yer ase. The present

i nvention further enconpasses a variety of vectors conprisin H1
pol ynucl eot i de. ThEagetgraineoyhsthen plagpids contpinipg ﬂ@fﬁ'ryeg@%‘ﬂewe @3‘?}&83 #Gnt

pol ypepji des gifession in eukaryotiGlells, RBlIISQIE GECOS-7HERODE! HE14Cf 8¢ irflfocte@vAih NY
vectors can be useg to obtain replicate 20 copies of the Hll
pol ynucl eot i dée plasmjdsc Emprision of Ces then detemminesifbydmayinpagsayn for example, by

pol ynucl eoti d in depository for .future recove Ex ' S
(and host cel ﬁes'em ot. esoma?le‘b‘bé¥%{Y%ﬁpﬂﬁestcﬁ'é§°ed°g§?%ld eé%?%arr?p\?%gf gérngi}"éég%tl%; used
to obtain pol ypeRid 898t BeGeiutad oCrdmpehtaie is fused with a tagGuyhnascl taged epitepd drey

contain. They can al so be used where it is desirable to e_xpre}? I%l
in an indi vi denagymerabel.nEusthenscharacistization eEthe sxpressed e PYIyPepYifs ¢8O 2EVed e

pol ypepti de, - e al whel ieBitRA Herein.

Expr o508 on vedl SeBEe peptide sl BRORAICNFE Bibor i fuhetohdl aRap UG Nercn.
use in bacterial, ironmhodanfgsrealsrapyitic polyaucieotistgsrof this inmentipn axerused fopeci fi c
vectors and suit abl ost cells are knp int rt n I, bed
in detail her & f'cal?y.aq'e"“g cells gguve B&H’éﬁm@&%” 5%@ r%?ﬁeﬁ?rgvg%fog?&r oji’ 0 r?\edWI ey
& Sons (1994) .from a cell line are transfected orfthaASduded withlvaidvs aR6dinga ueolypseptidgindal | y

contain a sel ectable marker (for exanple, 30 a gene encaodi ng a
prot ei n necesdbanadmigistered tsaesipieat. Syitae exlls fordransfeqtion inclyde pegiphsrad plopde
20 mononuclear cells. :

In another mode of gene therapy, the polynucleotides of this invention are used for
genetically altering cells in vivo. The purpose includes, but is not limited to, treating
various types of cancer. _

oC polypeptides can be characterized in several ways. For instance, a aC

25 polypeptide may be tested for its ability to bind specifically to cancer cells, for its ability to
specifically inhibit the binding between cancer cells and intact H11. A aC polypeptide can
also react with anti-CDR3 polypeptides. aC polypeptides can also be tested for their
ability to palliate or ameliorate neoplastic disease, such as carcinomas. It is understood

that only one of these properties need be present in order for a polypeptide to come within-
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with the vector), although such a marker gene can be carried on anot her

pol ynucl eot i de sequence co-introduced into the haost Only

t hose host c¥Q87/444filo which a sel ectabl e gene ha;ca‘ggﬁw?amzr oduced
wi |l grow under selective conditions. Typhgal selection genes

either: (a) confer resistance to antibiotics or other toxins, e.g.,
anpicillin, neonycin, 5 met hotrexate; (b) conpl enent auxotrophic
deficiencies; or (c) supply critical nutrients not avail able from

conpl ex medi a, The c ce of. t rker gene w depend an the

oot col 1 anthe e oL HCPESiohAinpigh PEHTHRRY S Higbone S st BRHORIEt ho ar ¢
Vect ors aI so present. typically contain a replication systemrecogni zed by
t he host. Sui tabl e cloning vectors can be constructed
according to standihenabilgy ofis 40eslypentide ® bind canc%'eblbcirenhg‘enmﬁaatlmmﬂ@eqfu mber
of cloning ve eint e claonin vect or
sel ected may \%%1"??/ ccor}J o E'I'“Df’%ss?yh Wgtrg'fm 8“’* ﬁebﬂ?dé%%gﬁayt%s'g@bﬁs Injonesuch |

cl oni ngs assay, th’eﬁ@h&frﬁcw\bﬂ the gftatie a0 polypepietidiabeld. | Suitkblé Rbels include

sel f-replicate, nay possessma single target for a particul ar

restriction efimsmorsasichag, nﬂ‘}y%%ﬁst“ﬁh memdageﬂe%rescsa|leb&lﬁsecfee§anp| es

R o, PSR e, YR e L, 7L
such as pSA3 msdlubxh‘iﬁﬂ(for‘ﬁxaspleaby(tomﬂmtocd mivrotiter plate) to facnlltate/wadhhrﬁ Aftep

avai l abl e from 0 ndors such as B Rad, Strata and

I nvi trogen. BiRiRg i b °°“E§Z‘b‘?"é§’é‘F Iuppiized epmmpopey e silid bR is cabl o
pol ynugbeot i devagisdahd thetanouftaf b6@idllabeNisdetermined. AnothePSiciAbkal & dafl@wiegRcodi ng
a [err] C polypeptide of interest. The pol ynucl eotide encoding [err]C
pol ypepti de i #58pdp almcbéhwpqtatm &€ polypentide ssiaptured by adirst gpii-immpn iglopi ng
g;gfggtsfonsgf*% sBifid ddevéi #foﬁr(ﬁ] an?B QEE&&Q%&%V g&.g&ggfgfelegﬁg{ of
control ling elbmdﬁtgtdaﬁ:rnedmwprelaetaﬂolﬂye a[rﬁﬂmt dstﬂahel Boimb tathe solidshasee bi ndi ng

sites, Err ans4uat ilon initiation sites, and stop codons, These
control ling el enent’®cprdustiae inhibitjongssays, the putativé aC galypeptide,isitiseredfoaity can be

derivedsfrom tabﬁit)"ﬂojde&’é‘ﬂ'@ 1heQﬁnct|\?gtcﬁffﬁllQ99&iﬁer(dellse EitheL8f tE6Indih® BRirs in the
ot her genes or other l?h?nl smsl) ol ynucl eoti de sequence encodi ng a

si gnal pept i déeastion e inhibited g sbﬁl@ewhﬂﬂhaethdr is typidallp inselupidiped i€ opder Ypept i de
to cross or | qgc?ﬁtat'e r\lvvagl'lellxé ‘ﬁ?e pu{a?ieg act polypepude is typically mixed with the labeled

component, and then the mixture is combined with the solid phase. Polypeptides with the

characteristics of H11 will proportionately decrease the amount of label attached to the
20 solid phase, compared with control polypeptides. This test may be more sensitive than
measuring direct binding, because lower affinity interaction between aC and C antigen
may be too weak to form a stable bond, but adequate to interfere with the binding of
another ligand-receptor pair when present at sufficient concentration.
The present invention encompasses pharmaceutical compositions and immunogenic
25 compositions containing aC either alone or in combination. Such pharmaceutical
compositions and vaccines are useful for eliciting an immune response and treating
neoplastic diseases, either alone or in conjunction with other forms of therapy, such as
chemotherapy or radiotherapy.
The preparation of pharmaceutical compositions that contain oC antibody, or a

30 polynucleotide or a polypeptide derivative thereof as an active ingredient is conducted in '

SUBSTITUTE SHEET (RULE 26)



secreted fromthe cell. A nunber of expression vectors suitable for
expression in eukaryotic cells including yeast, avian, and
manmal i an cells are known in the art. One exanpl e of an
expression vector is pcDNA3 (Invitrogen, San Diego, CA), in which
transcri pti ogyg $adisaven by the cytonegal ovirus (CW) early PCT/USIT/08962

pronot er/ enhancer. This 30 vect or 430 contains recognition sites
for multiple restriction enzymes for inseftion of an WO
97/ 44461

PCT/ US97/ 08962 41

aC pol ynucl eotide of interest. Another exanple of an expression vector
(system is tixeordance with genl:mhphqcvptcd,mbchggsfors}mmahon of pharmaceutical Al so

enconpassed by the nt i.on ar ( ste

anti body-t ar gé'teBﬂa‘b"é‘ﬁe T S 8%%"@?‘“'9’0@' cf]"ré% e"tﬁ%yﬁh{;‘%o#a b?abl e
systens are S5E.W.Martin@ds Mdcbeﬁblfsmhg loa.stpa\nmpmdufgrm mtendéd us(: a8drhpdaef ol .
198:477-488; and Myanura et al. (1994). Pr @cad Sci .

USA 91: 8507- g&dministration, it may be desirable tqﬁ@ﬁ%ﬁéélﬁ&?%"‘*d%?‘ﬁ?’?‘i C{Wé

pol ynuc{ eoti d g@g? ug host ceI I
by any §of a ngﬁgﬁguéﬂ%ﬁ%ﬁ rra RS%%{;&Q ?ﬁr g%gp% t%?:l{l % g‘p% an%uldgn
transfection sterilizing, mnxmgphth;apmgpnaté nondtoxiclahd nordinterfexig chmponerits. dmldiag

cal ci um phosphatg DEAE- d ‘ﬁ an, .or ]10 devi ot her subst ances;

mi croproj ect i MEC BOHERYAR ?“cqsinﬁd‘?éé'f YR %858 i nfection (where the

vector is an inf eCLtiHﬁph'&ﬁ%Euhcﬁﬂlﬁﬁbc@f&aBl@é&ﬂlﬁbkﬂoﬁﬁ dah,For sMainple, bﬁp:dpaéulgs ed
bel ow). The choi ce i ntroduci ng vectars or,  aC poly gl eoti des
will often deﬂéﬁ@‘"@ﬂ of digpaisinga Bqum@dq]@gtgodgghprem in a liquid exczplent such agyyater,

| ntrodyged i ntgQ éc@%ﬁmeﬁré}gmc%ﬂl or il ©hd Dhpolitién & aR8lcYRERIJuE can be
determ ned using any assa he art. For "exanple, presence of

[ err] C pol ype miedibénal dgents, phmuceim:ada’gentst aijhiviants, Rhrbiersy aﬂw&hawfsubﬂmceﬂﬂupmr e
supernatant (if the Hl1 ecreted) or cell |ysates.

J
A particul ar | fs HSEGOT ER g’égg&?‘?gﬁd&ﬂ ?W"Pﬁ‘lgeBt& ynucl eotides is a

vaccinia virus Pharmaceuti¢l ¥Binp&sitibne of ﬂzeHﬂc&erﬂﬁiv&ﬁiMhﬂﬁdhﬁiﬁsﬁ&d”?ﬂﬁﬁ}dﬁMl ch
can al so be used in vaccine preparations %1991) Sci ence :
252: 1662- 1667.aProPriafe fasdlciorm of sompositign. Hypicahroutes md‘%’éﬁ'fh@ﬂ BOUBNCcodi ng HL1

pol ypeqi de. ijpngl ey, HlrhpBR0aeRE Rida@émbl, BRI GitfaRasal, B intauthéHaby (i.c., by

aerosol). Pharmaceutical compositions of this invention for human use are typically

administered by a parenteral route, most typically intracutaneous, subcutaneous, or
intramuscular.
Pharmaceutical compositions for oral. intranasal, or topical administration can be
20 supplied in solid, semi-solid or liquid forms, including tablets, capsules, powders, liquids,
and suspensions. Compositions for injection can be supplied as liquid solutions or
suspensions, as emulsions, or as solid forms suitable for dissolution or suspension in liquid
prior to injection. For administration via the respiratory tract, a preferred composition is
one that provides a solid, powder, or liquid aerosol when used with an appropriate
25 aerosolizer device. Although not required, pharmaceutical compositions are preferably
supplied in unit dosage form suitable for administration of a precise amount. Also
contemplated by this invention are slow release or sustained release forms, whereby a
relatively consistent level of the active compound are provided over an extended period.
Compositions embodied in this invention can be assessed for their ability to

30 recognize specifically a neoplasia. Accordingly, test compounds are prepared as a suitable

SUBSTITUTE SHEET (RULE 26)



t he pol ynucl eoti de sequence of interest is first inserted into a plasmd
contai ning a vaccinia virus pronoter with flanki ng sequences
honol ogous to vaccinia DNA not required for replication.

Pl asm d-containing cells are then infected with vaccinia, which leads to a
| ow WO 9764t of honol ogous reconbi nation between plP&IHSYBAE vi r us,
wth resultant transfer of 25 the vagginia pronoter and Hll

pol ypept i de- encodi ng pol ynucl eoti de sequence into the vaccini a
virus genone. Typically, the H11l polynucleotide is inserted into the viral
TK (thym di ne ki nase) gene I nsertion into the TK site

attenuates the virus re than 10, 00 a
type. FlexnerP léﬂ"“ﬁ‘fe‘m%‘g%{?ﬁc’s\t}ﬁﬁ E‘i‘%@"ﬂ%‘“{’@ﬂl‘%‘%hﬁﬂs ﬁ}a Aodiex are Pfe}Ml’ab y

Laboratory), Béheid Zaaliﬁﬂmaﬁmrmm rabblts! %pﬁ&musi ReMs il AcHOnRan phighateSRd ' |
phenot'ype. 30 Preferably, expression of the Hl1l pol ynucleotide is
under the conthenpitigfatelhin humans. dmmunogenicity is preferably teyd ig udividgals without a

PCT/ US97/ 0896

early/late pr ém)ltous anfibody response, & tep Foppasition in ap appropriate dose {5 administered 8lén be
express®d i n anappropriate ticathent sHeduls. |I&nh)hb@amfhpﬁhtefl6l&>rﬁﬁaf63d1mtﬁoﬁs ahfle

Vi rus. However g he‘hggﬁrl@‘rmters known i n he art can be used,

such as pHe, &M itrdanage. Ekﬂwe%egw%lrmﬂwékﬂlof one in the art.
pol ypepti de OCCUVSCerpé‘sﬁioln%ftﬂs ﬁ&%%@ﬂ?@@m@%ﬂ&&s&dﬂe or

I ndi vidual s 5 Il muni zed wt nant vacclnia virus.
Any one of sehemats withragienplastic disease. Especially retévantaremelainena, senoblastarha)jdi ng,
but not Iim'te to, VR ,]ALVAC n(a NYXA A vector of
this inventi of T8 SR RRigmay 3nd spia °§H“§}ﬁﬁ?ﬂ°8’0t i des encoding a aC

pol ypepdi de. It caAlsalimiuded i thisinveftion i€ nedbdior GEMiHE baRer. ahe awitags ot her
pol ypepti des that enhance, facilitate, or npdul ate the desired
result, such SeMPESesABInISHKINE ap AmPyRtofy Phasmaceytical compositigp contaiping 8 t o, | L- 2,
| L-4, GMCSF, s Gv

CSF. Pr eferregﬁﬁvng{d&lgﬁ%ﬁg&%{% gr?%:ﬂbe @gﬂm{’%ﬁﬁg\’}tb{ een dHﬂssetozd for the
AU-rich preventxoaloérmuﬂrmcé rEnntminmeﬁt of earicer; the| antoaok afag:hmcmudals equences
in the 5 wuntransl tedre ng a

hai £ i1 oop. CAPSY SRR R Pmoyy sERivs In BpE<RiRs greir ettedt "Ad
vector35encodbﬁgctﬁveambmemgﬁmzdﬁ%uﬁb@rﬁeﬁescﬁ‘taaﬂnumraﬁﬁﬁvs chineras, and

pol yners. 15 her enbodi nents of thiss invention are host
cells transforned Whe qffefgyerqr@unt of aC antigen binding fragments to be administered will

depend upon several factors, such as the route of admmlstratlon, the condition of the
mdwndual and the desired objective. The term “therapeutically effective” means that the -
amount of antigen binding fragment used is of sufficient quantity to ameliorate the cancer.

20 “Ameliorate” denotes a lessening of the detrimental effect of the cancer on the individual.
Typically, if administered directly, the amount per administration is about 10 pg to 20 mg,
preferably 250 pg to 10 mg, more preferably 300 pg to 5 mg, even more preferably 500 pug
to 2.5 mg. Administrations are typically conducted on a weekly or biweekly basis until a
desired, measurable parameter is detected, such as diminution of disease symptoms.

25 Administration can then be continued on a less frequent basis, such as biweekly or

- monthly, as appropriate.
The various compositions of this invention can be used alone, or in conjunction

with other active agents that promote the desired objective, or provide a desirable adjunct

therapy. Suitable active agents include the anti-neoplastic drugs and bioresponse modifiers
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pol ynucl eoti des and vectors conprising aC pol ynucl eoti de sequences, as
descri bed above. Bot h prokaryotic and eukaryotic host cells may
be used. Prokaryotic hosts include bacterial cells, for exanple
E. coli and Mycobacteria. Among eukaryotic hosts are yeast,

i nsect. avi amoopk@et and manmalian cells. Host systens ar PGENSAHONHZ t he art
and need not 20 be described in deagil herein. Exanpl es of mammal i an
host cells include CHO and NSO, obt ai nabl e fromthe European
Coll ection of Cell Cultures (England). Transfection of NSO cells
with a plasmd, for exanple, which is driven by a CW pronoter, followed by
anplification of this plasmd in using glutam ne synthetase provides a

usef ul syst efiescribed above and effectpragtiesush py thdseclesanibed PoPRuillard gt al((1986)1990)

Bi o/ Technol o ; -867. 4. The host cells of this

I nvention cag%%rgd"%aéég%ph%ér%% la, as repositories of [err]C

pol ynucl eoti des, WheRaseddbr itinffothérapR Qs be Mrflateiedariqbeley with htldraptatc and

pol ypepti des. ) They_may al so be used as vehicles for in vivo
expr essi on oPBRERSssrRep Rbeyss Thess agqnssican be coupled eithes greathy or idireetlystodhe ¢ 1 s

I nvent¢é on ca ' £5SSj ]
poly pespt i des ?oxpﬁ?dggsta E?51“5" ﬁﬁ%ﬁ@'c%%?ﬁ%%ﬁ@“@?%&% déﬁ%sﬁ of a spacer
descri bed belmwiety. These spacer moieties, in tuff) c8ry beleithéinsoluble or soluble (Diener et al.
PCT/ US97/ 089

The polynuc CCaBEYSKense 231148) aof eombe ssleqtes i casbliuirug refassdrom Gt the enget o 1

for site. EXReFRAtRvelyl dh X BESHE@PutiY 83eANEan b0 frahsied) SytiesizEd Tigtd 8.
They are al so useful as i hybri di zati on probes to assay for the
presence of ptheryie protlyaed o$ 2singlelmolecule ahichdas bathy o€ audthefapeutic agent a

sanpl e, usi ng onet.hods. wel | kpown ta those . .n the art., Fu r.. the

pol ynE?:I eot i 5‘%’5’“3‘?%%%““’1“ °Ft%er§l’e§‘§° ﬂ%egfsu h"g‘scaBsf ?fé‘?p?dtt%&é??ere'g’fnmmhempy

aLTpI i ficati Qlihdhidemﬁ:afe&ﬁt Dﬁ?t&?%gﬁiﬁﬁﬁﬂoﬁ%moiﬂ&s, dlrugs, radioisotopes! Jectiit| T}ﬁl& i des of
this invention are also useful in pharmaceutical .conpositions inclyding
vacci nes and '9%s- Jipresponss mpdjfiers include lymphokines ‘%"chﬁﬂg‘g%mk’%%?%mlﬁg?’c an

al so be used @forheblobid it iRRIRIKRRAS 2 Ml 308 HPRébAR, Micridhage activating factor,
encodi ng sequences. Suitable sanples include cells transformed ex vivo for

use in gene Togration inhfhitionfpctor, polomestimulatiog fastor.gnd integferesy: Iryepferpns with r act ed
oM 857! S LB st . S - Ol G 1
their subtypes.
In using radioisotopically conjugated aC for immunotherapy, certain isotypes may
be more preferable than others depending on such factors as leukocyte distribution as well.
as isotype stability and emission. If desired, the malignant cell distribution can be
20 evaluated by the in vivo diagnostic techniques described below. Depending on the
malignancy, some emitters may be preferable to others. In general, alpha and beta particle-
emitting radioisotopes are preferred in immunotherapy. For example, if an animal has
solid tumor foci, as in a carcinoma, a high energy beta emitter capable of penetrating
several millimeters of tissue, such as °°Y, may be preferable. On the other hand, if the
25 malignancy consists of simple target cells, as in the case of leukemia, a short range, high
energy alpha emitter, such as 212g; may be preferable. Radioisotopes which can be bound
to the antigen binding fragments of the invention for therapeutic purposes include, but are |
not limited to, '*1, *'1, *y, “'Cu, 2B, *'' At, ?Pb, “'Sc, '®Pd, and '**Re.
Lectins are proteins, usually isolated from plant material, which bind to specific

30 sugar moieties. - Many lectins are also able to agglutinate cells and stimulate lymphocytes.
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pol ynucl eotide is typically transferred to a nedium suitable for washing.

The sanpl e pol ynucl eotide is then contacted with the Hl1

pol ynucl eoti de probe under conditions that permt a stable
duplex to formif the sanple contains a matching [err]C seqyg nd%ﬂs\i
stable 15 WOl exes formed are detected by any sui tablge &r)g%ms

exanpl e, the aC pol ynucl eoti de 4§y obe can be supplied in | abel ed
form and | abel remaining with the sanple after washing Wil
directly reflect the anbunt of stable duplex forned. In a second

Il lustration, hybridi zation is perfornmed in situ. A suitably

prepared ti Ssuﬁoaw ncrn i$ a204id iﬁgt l\#&h Eaégfeen used lmrﬁlﬂlotﬂe?a%g&fcgllygr'ﬂgg ist ©

i ndicate the | ocC err) uences A short

aC pol ynucl cot pﬂ&ra‘b@naoad)rﬁﬂl@ed biskifidifg the alpha-peptide Sliaimoffiem, whithtis fesponsible
particularly t Ilfty a | onger sequence conprising a region hybrjdizing
with the prinme ”0’“"“3" o the antibpdy-melacule e epahigisi tsEQPfﬁ?‘EBMPN‘EF‘WC ¢ffecor der

to produce pol ynucl-fokjd é r H{

can al'so be conducted angﬁ tloga#s{l, gﬁg@edrcgndbeplwgs'tawmals i rr @encodl ng
pol ynucl®ot i dethat inpsuficient dosepare eftarﬂptlhd Dlphtmmamuhsaahbﬂbnagmduoed bynt er est .
ZSne ther apy. FHEERRBTAR APl i b S S S B oaR o
pol ynucl eot i dealpha ddddetal subiiit wiiéh mda?abﬁoi c&Hditins SR sBFardtéE The toxic A chain
expression of the pol ypeptide encode erein. Thus, the present invention

i ncl udes componegopm beikound to ancrntiberdy aad usediforsite spesifisdskivenn o aneoplestic of
tr eat nent corrpF | ng adm nistration of an effective anmount
[err] C pol ynucleotides to an individual. In these 30 nmet hods, a

[err] C pdl ynucl eot | Beusefor excinmple, aCcan be Wepidil cppbpaiictewitis alphinvinrerfetonr Gthit 0 an
:32:% \L/JISS g? i) 8 9 ireatment modality enha\{l\%)es%\zkllbéltﬁlflggtjing of melanomas by increasing the expression of 44

either directl Mararreaénae d@igtibby thamelafehLekI GheideR 6t 1. 419875 SRoHc¥ RYS:BENT | de.
Preferably, the [err]C polynucleotide is in the formof a

circul ar pl asmiAdternptively p&isoyidibg uSFds'&)p exampld, énjcombination with EQVY itayikergby on.

Prefer abl ¥ NGl ch AU WELBALL Aol e LRI 681 SleloP SRR R, LR

the [err]C 10 a
pronot el3 suchimm emhhxee:ebmumg ofithe Bntigen bindingtmgmems tohthe effestor ¢l andkiltiag by

el 1 Puct ef - preStfiaeafe: Thest of Sl 3R s wEHE SP R R o B s
mol ecul es. In %idldgﬁl:al response modifiers to create a desired effector function which enhances the
efficacy of aC. |
When aC is used in combination with various therapeutic agents. such as those
20 described herein, the administration of both usually occurs substantially
contemporaneously. The term “substantially contemporaneously” means that they are
administered reasonably close together with respect to time. Usually, it is preferred to
administer the therapeutic agent before aC. For example, the therapeutic agent can be
administered 1 to 6 days before aC. The administration of the therapeutic agent can be
25 daily, or at any other suitable interval, depending upon such factors, for example, as the
nature of the malignancy, the condition of the paﬁent and half-life of the agent.
Using aC, it is possible to design combination therapies. It may be desirable to
administer a therapeutic agent, or agents, prior to the administration of aC in combination

with effector cells and the same, or different, therapeutic agent or agents. For example,
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mutation can be carried out with plasmd constructs to encode, for exanple,

nol ecul es with greater affinity and/or avidity.

To determ ne whether plasm ds containing [err] C pol ynucl eoti des are capabl e
of [err]C 10 expression in eukaryotic cells, cells such as COS-7,

CHO, or Hela wasrmidsestt r ansfected with t he pl asnmi RETASYHIRAES| on of

[err]C is then determ ned by inmunoassay;_for exanple, by

Western blot. Smaller [err] C pol ypepti des”®an be det ect ed, for exanple, by
constructing the plasm d so that the resultant [err]C

pol ypeptide is fused with a tag, such as a target epitope or

enzyne | abel. Further characterization of the expressed [err]C pol %/peptlde

can be achi evpaiients can be treaigg by first ﬁ%wtqung IRy endimtegioukinB4H-23 daibiufor 3 kS one
of the functi 9{}9' ﬁ%ﬁﬁ%ﬁs gnn?ngleie? a&% ?on[';'tplnatlon with ¢ ector ce ls Iﬁbslgdar]qdqri mode

of gene thera creot Ides o I's Inventron a <]

genetically alter |mpesbxht5memmu alshenbdimpdam trtusabBliposormiel with eamibratgel from a
donor or obtajned a cell line are transfected or transduced
with vectors anedaig seecifically Q?hﬁ?ﬂ %h@ﬁspreeto thpgrea of the tumor or pegplastic cells

adm ni s§ er ed &)@ &513& el thEé?;t Th&é'lfcpﬁmnﬁ:s %§x+ #éspr&ﬂfce& LR ﬁ'fa?ﬁxu' Q&tdnq Gh F&iﬂn

peri pher al nononucl ear hot her
node of gene tolveZ, apoh, iminhumothedapentic hgemts xdelsose estiibed aboweoviticiowould ehended f or

genet i cal |y alfeie&ﬁdr?gth%eslté St malighancy;, Walf oF i, 98 Biothe Bkt Acra S0273b.

[err] C pol ypenhmﬂe&usraabmay@mmaé@ﬁmaq Browh eVl Q0993 #elogy P98:4 TEAEN&RE 2

[err]C 25 pol ypeptide may be tested for its abl|lt_YtO bi nd

speci fical |y Mivamusaeyal. dé?%l’rqf:owaf? sad el USy 9t1<§507 8511 utilizes chignasici f i cal | y

i nhi bi § the b I t [

pol ype | de Cgﬁ}%ﬂﬁslﬁ%%mﬁf}@ ?&%rggtﬁltn O%ﬂ?eh%n%% 0 e@ﬁe%’? &!:Iéﬁs'merf rr]C
pol ypepti des s;&mn&lm:banpasddefdniseﬂn thhelaimed methods. - ab| lity to palliate

or aneliorate neoplastic disease ch .as .ca I s _under st.ood
Chat only one of . FEAsSaegRREes og he BRI BERS R o st capigh 6 roduce
pol ypepti de t gheGiRgiRed\WffedtiiRwhich the symptoms of the m¥¥Hgfaitt 414¢kad are ameliorated without
PCT/ US97/ 08962 45

the scope of emsingiundenaidesifects suchgnymwantestapstraptionss maphydastip Fractimsiands e
Proper{§es Is e ike. Generally, ﬁﬁ%ﬂgage will vary with the patient’s age, condition, sex and extent

of the disease and can be determined by one of skill in the art. The dosage can be adjusted

by the individual physician in the event of any complication. Dosage can vary from about
0.1 mg/kg to about 2000 mg/kg, preferably about 0.1 mg/kg to about 500 mg/kg, in one or
more dose administrations daily, for one or several days. Generally, when aC are

20 administered conjugated with therapeutic agents, lower dosages, comparable to those used
for in vivo immunodiagnostic imaging, can be used.

Therapeutic compositions of aC can be administered by injection or by gradual
perfusion. The aC antigen binding fragments can be administered intravenously,
intraperitoneally, intramuscularly, subcutaneously, intracavity, intrathecally or

25 transdermally, alone or in combination with effector cells.

Another method of administration is intralesionally, for instance by direct injection
directly into the tumor. Intralesional administration of various forms of immunotherapy to
cancer patients does not cause the toxicity seen with systemic administration of

immunologic agents. Fletcher et al. (1987) Lymphokine Res. 6:45; Rabinowich et al.
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The ability of a [err]C pol ypeptide to bind cancer cells or antigenic
fractions thereof can be tested by imunoassay. Any form of
direct binding assay is suitable. In one such 5 assay, the cancer

cell or the putative [err]C polypeptide is |abeled. Suitable |abels include
radi oi sot opew@OU#M4éls [err] |, enzynmes such as peroxi dase, f BTS2

| abel s such as ) quorescein, a chem | um nescent | abel s.
Typically, the other binding partner is i nsol ubilized (for
exanple, by coating onto a mcrotiter plate) to facilitate washing. After
conbi ning the | abel ed conponent with the insolubilized conponent . the solid

ot her such A2 eerdes iazb Foseabers o of 1983 R8po OB B b PR A 1 v

[err] C pol ypebsglani 3 Codpbryaeydoby a first anti-i m‘runogl obulin on
a soli'd phase and developed with [err]C anti body. In either of these

exanpl es, the extexﬁxsoamcularlysmtablefmnuaeﬂm;;atmg@énmpmmmlmm|Whmthat ed to
t he amount of bound t.0 .t ol i nduct
the i bi 1 e L08R P e it Brapeie? PR s be somebs of bopg elivera 1R | <
15 5 abi | brain. The dmam:emtrh& 1hmtsdhenq:také ofthany meﬁﬁdilﬁeﬁgdh%hht& thdbramer of
the binding pairs.in th eaction to be.inhibited is |abeled,

whil e the ot htd spinal gasd Erawﬂge genera| %Mav@hdw?lﬁc%wévc%oss the blood-brain
facilitate waghiflhse tfm C d &pgr,ﬁﬁé h the
| abel ed B se rrpoE\Pi(lgtrlllt%kh"}ﬁ(?sé"?§ fﬂgh“ﬁe m%?tﬁdrcgn%ts co (%r%egg Wt hwm%

sol i d phase. mwp@pﬁthd@go&hbtam bafrier, attaining beneficiaheomeentmtionstof e giveh H11 wi | |

proportionate de rea unt_ of. bel attached to.the 2 solid
Phace: | compar (Rt S6a it BF S apim e o of P BE By sissens ¢ ve
than 10 Deliveppsfihéragentlt agails t@ﬂﬁ@Nmsan Ibe aehiRd bpmaaazhémmst y

I nteraction between [err]C and C antig be too weak to form
a stabl e bond, butOnfaghed slieson rrwasvr&cel tgghpiquesy dn erﬁeﬁeﬁégwely ill patients,

anot her "ganﬂnéﬁéﬁﬂk%mﬂﬂﬁ wmd%e?té%a dﬁd{frifsksC'P%ansﬁﬂ&Cﬁn f:ﬂ.&fcon

The present invention enconpasses p maceut | cal compositions an

i mmunogeni ¢ 28gents can bedsliyersid by dinect physical infrodpctd iotottheCNSJ smdeasor in

conbi nation. S ch ha mace ti.ca] . .. CONMpositi vacci pes are

useful for el I% "ﬁ' ﬁfﬁ\%‘air 85w%‘&&casww?%ng?ﬁ%’&“‘"ﬂﬁ" o CAR8PI asti c

di seases, ei ttwnmédlsyemﬂm:mnmwﬂieie@ Fovéxhikiple! dtathell & dfesarboif, Iaaﬂﬁaym such
chenot her apy _or, r.adj.ot her apy

pr epar ati on oPTRAYR FESEROir] B@Fh°éf)ﬂ§)‘8§‘i’d£“f”6‘f&a"? ﬂéRP’EB‘ﬂ?dal?eref‘@fﬂe]‘@e Sht i body, or
a 30 pobﬁbﬂé&l\diﬁie'déﬁcékr Aholie! ¥Rk Q%élﬁv\%h%ti;)}nz)zgxgtf%ﬂﬂﬁm Barigfbyact i ve

ingredient is conducted in
PCT/ US97/ 0896 substances which increase the permeability of the blood-brain barrier. Examples include46

intra-arterial infusion of poorly diffusible agents such as mannitol, pharmaceuticals which
20 increase cerebrovascular permeability such as etopdside, or vasoactive agents such as
leukotrienes. Neuwelt and Rappoport (1984) Fed. Proc. 43:214-219; Baba et al. (1991) J.
Cereb. Blood Flow Metab. 11:638-643; and Gennuso et al. (1993) Cancer Invest. 11:638-
643.
Further, it may be desirable to administer the compositions locally to the area in
25 need of treatment; this can be achieved by, for example, local infusion during surgery, by
injection, by means of a catheter, or by means of an implant, said implant being of a
porous, non-porous, or gelatinous material, including membranes, such as silastic
membranes, ot fibers. A suitable such membrane is Gliadel® provided by Guilford

Pharmaceuticals Inc.
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accordance wth generally accepted procedures for the preparation of
phar maceuti cal preparations. See, for exanple, Rem ngton's
Phar maceuti cal Sciences 18th Edition (1990), E.W Mrtin ed.,
Mack Publishing Co., PA. Depending on the intended use and node of

admi ni stratlwommamy be desirable to process the active PGFUSHIEME2
further in the 5 preparation of pt’gir maceuti cal conpositions.
Appropriate processing may include sterilizing, mxing with
appropriate non-toxic and non-interfering conponents, dividing

into dose units, and enclosing in a delivery device.

Li qui d pharmaceutically acceptabl e conpositions can, for exarrpl e,
prepared by Anotheymethedl ipvalyesphagpacglogialige haiqyes sich gt madifi ‘E*WBB(S‘F ed
herein in a léeﬂ-.'dh @P’Eﬁé&d: pro nﬁé‘%ﬂmﬁ% Wi will tEbss the blood Hdih Béirie@dUE0OUS
dextrose, glycero or Y grrp05| tron can (150 contal n ot her
medi ci nal age&mplqshminﬂmmneasmglthdydmphqbidtyj afWiehalgcuba dedreasing netrvhamgaxi | i ary

DUt T or | g ageRplecular weightof h noéEule, ey ek okl sRAGRIE eafle o e

presents i NvengdrallprfhspstiedacrobLihe Blobd-bai Biker. Levin (1980)/. W ORént. 2888201 the
form of conposition. Typical routes include subcutaneous,

i ntranuscul ar 6841, Balﬁamﬂl?ﬂa@al Peptide Prugdpetinery t@thawraznmﬁmgwt al. §Hi94) J.

I nt rapul nonar ?rmac?)’ 34:989-996. aerosol ). Pharnaceutical conpositions
of this inven |on man usSe are typically adm ni stered by a
parenteral route, Biapsulaiph 6BdC jnd H}fdfdphbﬁnaaemoﬁmerﬁlshﬂw‘s&pm iscilso

i ntramuscul ar.

ceutic o tions for oral.
i ntranasal , offfactiys indeliveaing drugs fothe gﬁs ﬁ' BEmp(s: g})&z‘hﬁﬂﬁ"é‘aeﬁ % solid,
sem -sq@jid or hf)dsgh\hpdeil%r?%ystén'i‘ﬁl' Wit @e UARi SR apstRRA Withih hﬁ?)@&ﬁ&r@ whhdhqw dS

and suspensions. Conpositions for injection can be supplied as |iquid
sol utions or molecules have bsqmsqdécdsthmse narmalisntednspasied across thesbloed-brdinfbarmins.

sui tabl e for dissolutj I.on nI| to

i nj ection. For adm'‘A} ?rrné?%f \?‘F ulatige o ?)Pasgthf) u@t%"a%?“’%“ﬁ%@# %? red
conposi tion i éncapsulation in cycmﬂextbhaknﬁﬁlﬁubldeﬁclaieSﬁhlwinc}mwéerhrouyh the tjoodd
aerosol when used wi.th an approprl ate aerosol iz devi ce. Al t hough

not required, PpHLRARIT SBR Peeampl evfﬁﬁlplaslﬂf‘m&r@t aqfém}sﬁegf% yplodextrin, J-cyclodextrin
suppl i gd in uBhd dGRERAS tleRlol Sdt , U, paedit NudsS3,0 81, 56805,002,9350mAC1 Se

anount. Al so conte %eate by this invention are sl ow rel ease or
sust ai ned rel 4883,58GrSuch comwssbps ean also include a glyqerol derivative/ascgsasibed kb5 evel

of the active e provided over an extended peri od.
Conposi tions é’%‘%gﬁgegqﬁgﬁ |s i nvention can be assessed for their ability

to 30 I ec ogNezamothermethod akésyadeantege pf plpisivlogivaticinhiqugs such hest
conpounds are cgrgyggpa%gg ((j)f 38 toaa g'grls})orgblee agent to yield a new chimeric transportable aC. For
20 example, vasoactive intestinal peptide analog (VIPa) exerts its vasoactive effects only after
conjugation to a Mab to the specific carrier molecule transferrin receptor, which facilitates
the uptake of the VIPa-Mab conjugate through the blood-brain barrier. Pardridge (1991);
and Bickel et al. (1993) Proc. Natl. Acad. Sci. USA 90:2618-2622. Several other specific
transport systems have been identified, these include, but are not limited to, those for
25 transferring insulin, or insulin-like growth factors [ and II. Other suitable, non-specific
carriers include, but are not limited to, pyridinium, fatty acids, inositol, cholesterol, and
glucose derivatives. Certain prodrugs have been described whereby, upon entering the
central nervous system, the drug is cleaved from the carrier to release the active drug. U.S.

Patent No. 5,017,566.
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pharmaceutical conposition and admnistered to test subjects. Initial
studies are preferably done in small animls such as_m -l
rabbits, opti ®@H74446hext i n non- human primtes and PCY/HRA7/0896
ultimately in humans. |nmmunogenicity is pigferably tested in individuals
wi t hout a previous antibody response. A test conposition in an
appropriate dose is admnistered on 5 an appropriate treatnent

schedule. It may be appropri ate to conpare different doses and

schedul es within the cted n Such testing ds. within_.the ski]l
one in the art. LGidble’sab jects imch °gi9FFp8€ ? 1 Sree cfdgqfll?l‘"é‘giah@sgr?f paAthY glcal
particularly %Weét%'%xé/ rfe@f)laélﬁi 'Faﬂicﬁﬁaﬂﬁ&dxélﬂoﬁm& are suitable for trbatfiBRtSwit the) a
neopl astic di sease specially rel evant are nel anoma, neurobl ast ona,

gli oma, sar corparmagentica)ieampesitapng afithis inysntion. [Fhpsewite 2 histoppof cancer are
Al i ncl uded t
S0 1 nchude elspema X sm{amég Rk gali'e l%xrmeap @Eﬁ]@&gﬁr h%{TB% %cfiﬂ]%#s@ gwifD g%ﬁﬁéwhl—: Gan

nmet hods ering ceuti cal

conposi ki on CQ:l&tdthlﬁglﬁQm&Gy clinical criteria. Rﬁ‘ciﬁﬁtﬁtwthéadvﬁn@d Hisease” drithigheamord
effect, be it pal l'iation of an exj. sting tunor revent| on

of recurrence.bupdsp” are ghosewhe besr a clinjeally mﬂtaﬂgabdm 61‘"5‘“?5”&?‘??&‘6’@'3}?
conposi tion angﬁu tﬁ&t%&?ge HeTectid oR TRHakis %Hu%} s (k. 8.8 palpfioR ICA RGeS X £d

effect. An __effective anpunt can be provid In one or a Sseries of
admi ni strati orl@y, positive biochemical or hlstowbolegmimarkpes cmrtbﬂmwmmay be inpuffigientitgen

bi nding frag negt%r)§1[t'¥1@ls poBﬁlg{Tc})nf) ﬁ. %r%gc utlc lcompostn nembogﬁg Wisqﬁgﬁﬁyﬁer al

factors, such A RS (L) e con ion o

i ndi vi duaal ang@dndifistedé fo thesd padmnmblenat aanmﬁ-tmamrfe pohse! ajile thciobfebtive off f ect i ve"
nmeans that the mount of antigen bindi ng fragnent ET ed is of
sufficient qucBifliatipe their &ﬂ@“i“lﬂ' dgeally.peduction ig tumergnass occurs: aAﬁéTsP &8 denot es

a | esseni ng of il sfpkdveemticBhstigfidseMenit. CificRaRpRIVeEnt iftfudesabicydasbdaisk

Typically, if admniStered directly, the anmount per admnistration is about
10 [err]g to 2@ ragof progression or redyeticngn aathglogica) cprsequegces of the tyer. nor e

preferably 300 [er ik €4

to 2.5 ng. Adm ni sté%i?rgdné \?Ofs l CJEP{ %sg%lﬁ'é ?rgJé;nggQgthL c{%&m%m%p weekl y

basis ustil a Theseare mdmdu.dmuhoaﬂye halaﬂﬁstaiyloﬁ caeerabmtheve besn cbepcmsivecb such as
Adm ni str can

dim nution of di ase S
continued on a®™®° gmpql%pybg‘gp priordhierppy may hayg in “Qeqc)) ?"“ 1s not ""sm"tedetﬁb nthly,

as appropri at esyrgjcal resection, radiotherapy, A€ tridiidralchemoiiRRPY.t AODfesql, theké S
i nventi on can be used al one, or 1n.conjunction with ot her active

agents that priodiyiduals havewsiinisallyongasumble sumas; Howevar they-argauspeciadi of being ahct
therapy. Suit algélcfefo?ﬁ&);r\éfslo%%?mesdnée&%l G Ad3EmB Blikindl SARGARE. of b§ MéStagild

bi or esponse no
20 This group can be further subdivided into high-risk and low-risk individuals. The

subdivision is made on the basis of features observed before or after the initial treatment.
These features are known in the clinical arts, and are suitably defined for each different
cancer. Features typical of high risk subgroups are those in which the tumor has invaded
neighboring tissues, or who show involvement of lymph nodes.

25 Another suitable group of subjects is those with a genetic predisposition to cancer
but who have not yet evidenced clinical signs of cancer. For instance, women testing
positive for a genetic mutation associated with breast cancer, but still of childbearing age,
may wish to receive aC treatment prophylactically to prevent the occurrence of cancer

until it is suitable to perform preventive surgery.
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descri bed above and effector cells such as those described by Douillard et
al. (1986) Hybri domas (Supp. 1:5139). When used

f or i mmunot heygeysssdC can be unl abel ed or | abel ed with a t RETASETASPE

agent as described above. These agents-cag be coupled either directly or
indirectly to the 5 " pol ypeptides of %he invention. One exanpl e of
indirect coupling is by use of a spacer noi ety. These spacer

noi eties, in turn, can be either insoluble or soluble (D ener et al.

(1986) SCI ence 231: 148) and can be selected to enable drug rel ease fromaC
at the target A pharmaceyjticel, composetmethsaéqegi in this ipveptignds admainistarettpapeut i ¢
agent can be ns. e
produced as aL ik 1@%@%@?@2%&1% gﬁ@%@ s@gro \ s’ (érrdg”gﬁ?{ug&g%ﬂéﬁt 10
functi ons. Exaaménexﬁsmﬁset Hiddattp atid wm;ﬂsgieai delerédmem obﬁae(cmcpxl erleven baterf or

I mrunot her apy i ncl ude,, byt are d to, bi oresypgnse

l'i m
modi fiers, dr FR§ecesthrfiskof sreypense Gycodmpityes pge ). Sich pa

Bi or esponse magtkfhiRédinicBmphtiion WithlafikpdiRst pphiations Afd MHE mddds oftherapPt
limted to, tuhor necrosis factor, interleukins 1, 2, and 3,

| ynphot oxi n, macr offie@puseaciobspuers beyweendhese two patient groups oggugrand then i nhi biti on

f : I ' f d
i ch o can BUSPiaREl RebifeS prpitnfb i B Bnink b o Ep iR Mok 21

[err]-interf eapptopridtdNt E@lekdmpl T therapy can be corddiéted béford oy fréng traditional
I'n using radi ol sot opi cally conjugat edy

aC for i mrunot herap ertain :

i sotypes may therapyofa pah%w%h@ ‘P‘E?’eh“&i?ﬂeﬂnfiﬁ%mﬁfwghaé%@?{jﬂefﬁ“ﬁn such
factorggas le u Svios felit lity
and em§33| on. QF@E%IQE" %&mﬁ &é ‘“S?S%?‘I’Jc%’f‘ mugfig%ar?agﬁ?l on gifgnh@gg g nﬁHe
eval uat ed by tajavam gmwobu!lnﬂynwmglsrgns efrkainzoes 'ldiesmbed’hMIMasmﬂpendl ng
on the nanc sone,en,tters referableto others. In
general , al phé"sﬁff&oﬁé"[&'teﬁﬁﬁl hopr Sunl e °°mp°s“é°:<‘f ?ftpﬁénvfgémoﬂmst&bc?p J]ar e
preferr ed in i NMTUN MtafiBisfdYnpotmils aﬁd@dﬂiﬂo@nﬂohﬂc ofa.lils aivertidh hiveSother clinical solid

tumor foci, as in a carcinomg, a high energy beta emtter capabl e of
penetrating indications, of whigh the f°¥ﬁW‘P¥ ﬁ‘?é’%‘%‘? 8’%‘@"”’(9 WYY ych as 90Y, may be
preferghle. On the (ﬂfel?x‘?d'lcalﬁﬁﬂﬁthé tfreahﬂ&lt gpcells ex vivoBThiO Ay 6¢ d&RESE ﬁrs of
sinmple target cells, as Int case of |eukem a, a short rang Ig
energy al pha emxperiraental purphsessor[fesrtreamient ofzap indivigal wwith alppeplastip diseass o fnnes

whi ch can be bo‘élr?lgle aC is administered to a culture of cells, such as peripheral blood cells obtained

from a donor, or a suitable cell line. About 0.5 to 2 pg/mL of H11 is an effective dose for
this purpose. In a second example, donor cells are genetically altered with an expression

20 vector of this invention, to provide for ongoing secretion of aC after administration of the
cells to the recipient.

The present invention further encompasses methods for in vivo detection of cancer
cells. A diagnostically effective amount of detectably labeled aC is given to the subject in
need of tumor imaging. The term “diagnostically effective” means that the amount of

25 detectably labeled aC is administered in sufficient quantity to enable detection of the
neoplasia.

The concentration of detectably labeled aC which is administered should be
sufficient such that the binding to those cells having C antigen is detectable compared to
the background. Further, it is desirable that the detectably labeled aC be rapidly cleared

30 from the circulatory system in order to give the best target-to-background signal ratio.

SUBSTITUTE SHEET (RULE 26)



to the antigen binding fragnments of the invention for therapeutic purposes
I ncl ude, but are not limted to, [err]l, [err]l, [err]Y,
[err]Cu, [err]Bi, [err]At, [err]Pb, [err]Sc, [err]Pd, and [err]Re.

Lectins are proteins, usually isolated fromplant materi al &Qgﬁg d to
specific 30 WOYMLiar npieties. Many lectins are al so abl® Utinate
cells and stimulate | ynphocytes. 55 WO 97/ 44461

PCT/ US97/ 08962 49
However, ricin is a toxic lectin which has been used inmunot herapeutically.
This is preferably acconpl i shed by binding t he al pha- pepti de
chain of ricin, which is r toxjcity, to the

anti body mol ecul e {32 Hgﬁ F&"@@ﬁ&%ﬁ'ﬁ( fbejed ?95‘?’3”8‘!"" BEnasEls 1o bt .

Toxi ns are poipatsnosseciicand daRads di'sQeh aelrsRY afd, S6! 8nd AnDH Bseadd! The dosage
mcroorganlsms 5 that, in suffigient 0se aje often |ethal

Di pht heri a t 00f RCican yark nenyabautd. M mgim taebioyt 500 mg/m’, preferaly Prighg(ny ¢o ahont

di pht heri a whi t b SIStS of an

al pha "and bet azgsu%unlt \A#iaﬁm{)&%wwo%%% (k:(}/o"‘r?a;l_{]i é/ggaﬁ ch RSP &> The
toxi ¢ ASchai n for example, depemiingummnibecafiinjbionogineh, tu'm@muﬂleﬂ Iah@d&eﬂﬂ&@'to#ks ed for
site speC|f|c delive

a,.neopl as
Thus, for exaffP¥® "[té%/s’fe]"&lﬁgl‘f‘ ‘gg é:?f msiance, WPW&P?‘GH’CW IFPFl%ﬁ IBEOUSIgr f er on.
Thi s cyarfifeScnjiRated m@&l Bémsu%fkha(ﬁ% dXB&rVﬁMﬁJI'M&u%m%EhPE%& by

i ncr easi ng t he expressi on of reactive anti gen
mel anona cel |'s. G Eprigmvivediagnosti¢ mmg,gsltmmédmm&tmmem avanlable is a major

Al ternatively, I I.h _conbipation with -
IFN-[err] to f%c[t& %Lc%&ﬁg L‘gl‘&f?""'dﬁ)"as?m\‘/) a'ﬁ%n?ﬁtffpee‘a’gée“trﬂ‘é“ RISPHRE YN of Fc
recept dbs by d&é@cﬁlﬁxrh i§ détectablfo b giveitypel binsthident. t Stillldaother impoRat Tadtignced
bi ndi ng of the antigen binding fragnents to the effector cell and killing

of Splgetipea raipiseipps for ’d?é’fvf’éilag‘???b’s'é that the halfif of thearadigisetopg be lopg

able to sel ectenaswga@b iHa€it VextillfeRctable at the time oPinBlifdinGitalkt By BR rs to
create a desired effector function \/\hl?:rllmgghancles t he y q‘%@etnmfsglrgacy

of [err]C. enough so that deleterious yysléation avith reSpeat tathe ihdividuabisiiiniatizedn Idviatij, a
various therapgy 15% ofeﬁﬁgﬁ ﬁar &ohmggmé hoR eaS %%tﬁctle %xms?gr?,%u{ proc?u%eshz? lrateéen the

adm nistration o usua y occC
15 number of photons in the 140-250 keV range, to be readily detected by conventional

gamma cameras. For imaging, doses of '''In-H11-scFv (for instance, 2 mg of scFv labeled
with 5 mCi of '"'Indium) the range administered is about 0.01 mg to 20 mg, more
preferably about 0.1-10 mg and even more preferably about 1-5 mg per patient.
For in vivo diagnosis. radioisotopes can be bound to aC either directly or indirectly
20 by using an intermediate functional group. Intermediate functional groups which are often
used to bind metallic ion radioisotopes to immunoglobulins are the bifunctional chelating
agents such as diethylene triaminepentacetic acid (DTPA) and ethylenediaminetetraacetic
acid (EDTA) and similar molecules. Typical examples of metallic ions which can be
bound to aC are '''In, *'Ru, “’Ga, ©*Ga, As, ¥Zr, *Y, and *'T1.
25 aC can also be labeled with a paramagnetic isotope for purposes of in vivo
| diagnosis, as in magnetic resonance imaging (MRI) or electron spin resonance (ESR). In
general, any conventional method for visualizing diagnostic imaging can be utilized.
Usually, gamma and positron emitting radioisotopes are used for camera imaging and

paramagnetic isotopes for MRI. Elements which are particularly useful in such techniques
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cont enpor aneously. The term "substantially contenporaneously" neans that
they are adm ni stered reasonably cl ose together with respect to
tinme. Usually, it is preferred to adm ni ster the therapeutic
agent before aC. For exanple, the therapeutic agent can be

admi ni st er ed wopwd6idays before aC. The administration of tREEHNEPEutiC
agent can be 25 daily, or at any ot ggr suitable interval, depending
upon such factors, for exanple, as the nature of the mali ghancy,
the condition of the patient and half-life of the agent.

Using aC, it is possible to design conbination therapi es. It may be

desirable to ., 157 dm,ni ster a therapeutic agent, or agents, prior to
the admi ni st r $€lgR o@d’aé’lﬁ"n OdmbiGetndode. o can also be Ig o wifly fwasescensidye  and

the same, or g agent or agents. For exanpl e,
WO 97) aaaes  TOf ePuiitse of HEHBRBIEhbs.
PCT/ US97/ 08962 aC can also be used to detect neoplasias using in vitro assays. Samples are taken50

patients can Be treated b i.rst adm ni ?terl ng | FN-y and interl eukin-2

(11-2) daily payien! and s subject to any syitable jppnung %%Fﬁqﬁegt@wwge@eot’n
combi nag i on WCtahtigdnl Ahisas pafitdisly JsEfl {rne(fefe]:m%ﬁl%’lpﬁdmﬁ -and leukemias where th The
present invention al so- enconpasses the use Pposomes W i h nenbr a

bound [err]C El@osﬁeltsubﬂlr@m¢9ntu;enmrculhmgmﬁasramwblopdﬂremea of the t unor
or neopl astic cell essi. ng C anti These IlaFlosomas can be

produced such that &? FaR2lso l?ft'ﬁ?cﬁ& Qpitg H‘Ff’?‘ﬁﬁ’ ‘amelioration of gnefignanciin an oy
| munot her apeitidividual ETHuS, BEmédsast tHEmorehRR dehQNSinY fitnbePsd (1i$ HEresHin

rel eased at the site of mal j %nanc Vol ff et al. (1984) Bi ochem Bi ophys
Acta 802: 259. C antigen or changgsintlas coptrntration of Ceanjigen rresent inaauous bedy Byidgidan et

| 1994) Vi P )
Rat 1 o ScPO o LiAs iRl diftiular thermpentic Meliififtefhe dictiolhie e 7100

capsids for pmbmexlmffemfvet he antigen bindi ng fragnent S. Such chineric

systens are enconp aor use in the clainmed “ﬁni}é )

The dosage ranges "rmf’sr'fﬂt IRYRRUAR ERcOmPASyES Kifs ¢ ‘Eﬁm&% RePsticpIocedsyh t o
produce using aClchebdigtfor el f Jl@éiﬁ)stid]at\/&?ét%st dxBeriiétid] PikBrafdriel ne

mal i gnant di sease _are aneliorated wthout causi ng undue si de

ef fects such BEcttinsrs &privasdadividuals. ; Dhsslinisal spmple ixaptienally pre-trented fornd 15
the Iike. Cenghddnhiént dffife dRetngtbdila fg)? ?ﬁ‘éﬂs%hhénr%?gf?&ta' gﬂggnt%gﬁ’tgge? in the

condi tion, sex and extent I sea erm ned
by one of ski kitin erderte detect thé¢hanged dengborziteration indhedisgndstic component.

Each kit comprises aC used for detecting C antigen in the sample. Optionally, the
reagent may be conjugated with a label to permit detection of any complex formed with the
target in the sample. In another option, a second reagent is provided that is capable of

20 combining with the first reagent after it has found its target and thereby supplying the
detectable label. For example, labeled anti-mouse IgG may be provided as a secondary
reagent for use with intact aC. Labeled avidin may be provided as a secondary reagent
when the primary reagent has been conjugated with Biotin. _

The kits can be employed to test a variety of biological samples, including both

25 liquid samples, cell suspensions and tissue samples. Suitable assays using aC that can be
supplied in kit form include those described herein. Each reagent is supplied in a solid
form or dissolved/suspended in a liquid buffer suitable for inventory storage, and later for
exchange or addition into the reaction medium when the test is performed. Suitable
packaging is provided. The kit can optionally provide additional components that are

30 useful in the procedure. These optional components include, but are not limited to,
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by the individual physician in the event of any conplication. Dosage can

vary from about 0.1 ng/ kg to about 2000 ng/ kg, preferably about
0.1 ng/ kg to about 500 ngy/kg, in one or nore dose

adm nistrations daily, for one or several days. Cenerally, wh rr] C are
20 admYR EV4#8d conj ugated with therapeutic agents, Ipﬂg‘&gﬁ‘g’ ges,
conparabl e to those used for igyvivo i Mmunodi agnostic i nmaging,
can be used. Ther apeutic compositions of aC can be

adm ni stered by injection or by gradual perfusion. The [err]C

antigen binding fragments can be adm nistered intravenously,
I ntraperitone | Larly. subcutaneousl | ntyacavit

i ntrathecal | yﬂ%ﬁféf%ghﬁﬁfeﬁ%%gﬁg eerl%/%'? ! ‘g‘lﬁ - sofea?{?f‘gc% ﬁeﬁ’a{?‘faB%b\fvi th
ef f ect or cel | detection, control samples, instructidne,tah@ intérpretiecinfrmaibsi ni stration is

i ntralesional ly, f_géeoéqnstanﬁfe hy.direct injection . directly into
the tunor. Intrale LREOLE AFSSTRtanproides oitey gl detailedypethodsifor prenaring Hat.apy
to 5 : ! L h
Systeric admi Grok ¢ o an chpang pBREIRdeC BT Sph i khtnents BRERSE. "o

(1987) YynphoRérivatiRss A BactiiondRabordmarycekilbin the art can practice embodiments of Wi
97/ 44461

PCT/ US97/ 089 G'gwention by referring to the sequence data for H11, which is provided herein. The 51
(1987) Cancer fdResvinglekarhpids arRproeited i@illastatd but bdIB%) thSeiafdanveagon. 318; and
Pizz et al. (1984) Int. J. Cancer 34:359.

[err]Cis particularly suitable for use in treating and i naging brain
cancer. Wen the site of dem the brain, the therapeutic
agent nust be capabl e of being delive e 5 brain. The

bl ood-brain barrier limts the uptake of many therapeutic agents into the
brain 44 H " ggg EI[B)J' nal‘ Iﬁﬁrlﬂl fromthe general circulation. Ml ecules
whi ch cross t - barrier use two main mechani sns:

free diffusion; an PN afhanspart . Becayse.of th " .
presence of the blg%{al-ﬁ?rd M in/ﬁgg?rélé?) 'S:ft’tc}t"gllaﬁi"‘ﬁ’blo %’f?é?@é?’éfﬁ"’g%ﬁé‘étfﬁelaﬁ?‘%ns of
a given the followihghapai thinor tg@s3tand Eorte3Fonding nifor ceB Ghdst §libMe, rkflignat
specific drug delivery strategies. 10 Delivery of therapeutic agents
to the CNS caﬁ"’g@'gﬁ’tﬁ"é‘ﬁ‘éﬁewrgé%ﬁ‘ ad hreashadgaocarcinoma. In vitro characterizayion ofet hod

relies on neumwmm@)mt]qgmmq@gxa,ﬁﬂeﬁ_he case of gravely ill patients,
surgical intervention is warranted despite its attendant risks. For

i nst anc.l:%, t her apeuf‘!sépﬂ of H11 was accomplished by fusing 8 x 10 peripheral blood lymphocytes
obtained from a 64 year old male with_ a low grade glioma with the TM-H2-SP2 human

myeloma cell line. The TM-H2-SP2 cell line is the immunoglobulin nonsecreting subline
of the IgG(x) parental cell line TM-H2, a hypoxanthine guanine phosphoribosyltransferase
(EC 2.4.2.8)-deficient derivative of an unknown human myeloma-like line selected in
20 0.8% methylcellulose for its resistance to 6-thioguanine (6 ug/mL) and failure to grow in
hypoxanthine-aminopterin-thymidine medium. The karyotype of TM-H2-SP2 is 4642,
XX.
The resultant viable hybridoma cells were split among 40 microwells at a density of
2 x 10° cells/mL and 0.2 mL/well. The frequency of outgrowth from fusion H11 was 12 of
25 40 (30%) potential hybridoma-containing wells. Outgrowth resulting from sustained
growth is defined as prolonged growth with culture expansion for periods longer than 3
months; instances of hybridoma growth failure occurring later than 3 months post-fusion

were not observed.
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agents can be delivered by direct physical introduction into the CNS, such
as intraventricular, intralesional, or intrathecal injection.
Intraventricul ar injection can be 15 facilitated by an

intraventricul ar catheter, for exanple. attached to a reservoir, such as an
Omaya reser veorezadet hods of introduction are al so provi dedPE/UBEOAE? geabl e
or " bi odegr adabl e devi ces. Anotshfr approach is the disruption of
t he bl ood-brain barrier by substances whi ch increase the
perneability of the blood-brain barrier. Exanples include

intra-arterial infusion of poorly diffusible agents such as mannitol,
pharmaceutical s whi ch 20 I ncrease cerebrovascul ar perneability such
as etoposide, or vaswsasingeEhyhgidoms clonesiwasperformed by antigeh-eapture cnzynashnkb&umel t

and Rappoport “‘]‘%ﬁﬁ 214- aba et .a a% 3 i

Cereb. Bl ood I3 ow (frﬁ%gaf% @Séﬁg m“ém?t]é@lﬁ% gsénwlg*".n afg a&%%%é’ﬁ

| nvest. 11: 63dgG as coating antigead A hybndoma culture supematant wasipdshtive if thé meEardae
desirable to adm |ster S ns | oc to the area in 25

need of treat nPnE2 dFPﬁ?(bztﬁr)B"’g%ﬁ '(!PeHSFa“ gﬁ?¢'@%‘f‘%° 12 eantrpl quitnresi on
during SUVgerYSuFa'Matantbygreaterthah%@ﬁﬁﬂdﬂfﬂdebiéﬂ@ﬂ%ans of a catheter, or by
means of an inplant, said inplant being o por ous, non-porous,

or gel atinous mat erSelection wﬁlybddongp deneiNBOMI /H 14 s performied by télkfixed ELISA.
menbr anes, or a ovi ded
Gui |l ford St &y ﬁm?%ﬁ‘ég’i?f'\ Y qﬁ‘?{é”eqts)’ Aich tefed Tigifo kgl‘@@ &5 Sz?a%%

PCT/ US97/ 0896 2were screened against previously attached and fixed human tumor cell lines: GlioblastoRv
Anot her et hod m@l 3 E{ay{gacol ogi cal technjques such as nodification or
sel ection of t® 1 H[') & metangma (8o 'ah aed colgn aderacarsipomp SIIGA)- bh ai n
barri erig hybridorfX ﬁrﬁehﬁﬁani Was ddﬁﬁdérm%@fabme ifhe Pbg&kfu%ft?ﬁt Gdi é’e)ﬁéed‘eﬂe

nol ecul e, decreasing net charge or nol ecu 0
mol ecul e, or nBemesm bﬂ}kgménérbVéoﬂtmtmlswhhrmpﬂrmtmwurgnéaeerm t&o standard

|1 he, b
Crem. 25 oo Sevaists. MikgaRaloag by hiaeme NeIPHA Shasonfin Seimagimaeiiotry 1o

t he Brain; andhéssimer cell liaks. Tht984)” ahtibodies are IgM CI | n. Pharmacol .
34:989- 996. apsul ation_of hydr ophobi ¢
envi ronment such asHARSKERson gxeéqygradoma NBGMI/HIT seed bank Was performed by

IS Microbiological Associates (Rockville, MD). The cells tested negative for (1) bacterial

and fungal contamination, (2) mycoplasma contamination, (3) HIV-1 and HIV-2 antigens
and (4) HTLV-1 and HTLV-2 antigens. _

The methods used for the characterization of Mab NBGM1/H11 include: antigen-
capture ELISA, antigen ELISA, cell-fixed ELISA, flow cytometry, immunoperoxidase

20 staining of human tumor cell lines and immunchistochemistry of human tumor and normal

tissues (see following examples).

Binding characteristics of this human Mab to human tumor cell lines as determined
by flow cytometry, immunoperoxidase staining, celi-fixed ELISA and antigen ELISA (i.e.,

tumor cell freeze-thaw extracts) are presented below.

25

In order to determine the binding of Mab H11 to tumor cells, tumor cells growing
in T-flasks were detached by incubation with PBS-EDTA. Cells were collected by low
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effective in delivering drugs to the CNS. For exanple, WO 91/04014
describes a 10 | i posonal delivery systemin which the drug is

encapsul ated within |iposonmes to which nol ecul es have been added
that are normally transported across the blood-brain barrie

Anot her net hoél"(b%"ml‘rrul ating [err]C to pass through the bl %ST- A
barrier is encapsul ation in cycspdextrin. Any suitable

cycl odextrin which passes through the bl ood- brain barrier can
be enmpl oyed, including, but not limted to, [err]-cyclodextrin,
[err]-cyclodextrin 15 and derivatives thereof. See generally, U S.
Patent Nos. 5,017.566..5,.002, 935 and 983..586 h

conposi ti ons c%?e%?°§g"fl‘%?{ka’%”§°%dr‘9t'§?'8?‘d ggﬁll\‘]‘/&fﬁ Ve @?‘lf@g 8‘?%%8““59“‘6?"3.
Patent No. 5, 1&spirdté®. The cell pellet was resuspended @i cutiR ichediunisyjikeddvithadee of thdvant age

of physi ol ogi cal_ techni ques_such as ..conj u(gation of [err]Cto a
transportabi e fYering acymlawaam@ﬁlme:@ywd&ﬂ@a@ Y(H | pulturp gppepptant,
exanpl e, vasoagh py@oduifiif pitfHed MM HAC aR AL Yh R YorM0Ghihted L patasact ve
effect's only after conjugation to a Mab to the specitic carrier
nmol ecul €5 t r ansineubation,theeetis oere coliéctdd Hyaentrifugations washed by resusperision in PBSKRBSOf

t he VI Pa- Mab conj ugat.e throu t he bl aod-brain barrier. . I dge 991);
and Bi ckel et a1 Seigees 5pn el nelctwes ea ncuBpct 5050 mit ik HTC o Sentet pgnt,
ot her speci fi Canti-human IgM. Afte? ie@diion 346 tdigwehtAvaRhd0%ith PRSIBES FRdily,these

i nclude, but are not |lIimted to, those for 25 transferring I nsulin,

or insulin-IikeeligMsrg gsyspended in ABSIFBS propidiynp iodids (P1) was edded and the ealisfwaghed.
carriers inclugdg kel V1l A y aci ds,

i nositol, chol gg{’%@g}le,aﬁggg@bsm@cgl%égr a%gse"Jl eﬁ“&g?(tf"s}e . Certain prodrugs
have beéh descri bedThdresudtspf the flow cgtohretricragjaliytes are shown in Figs. 2 dndall. Thesevous

s Mt O il e Rial i g Toms or b 1T T gl fpsctpreid

PCT/ US97/ 08962 antigen(s) expressed on live human tumor cell lines, including glioblastoma, melanoma, 53
Sui tabl e subjects include those who are suspected of being at risk of a

pat hol ogi cal  breast adenocasgiperpe angfcolpmadprosyrinema. particul arly carci noma, are
suitable for treatnment with the phar maceuti cal conpositions of

this invention. Those with a history of%gmlare especially
sui tabl e. Suitable human subjects for therapy conprise two groups, which

can s L ) )
by ELISA Analysis

In order to determine the ability of H11 to bind specifically to human tumor
antigen(s), ELISA plates were coated with human tumor cell extracts prepared by repecated
freezing and thawing of glioblastoma (SKMG-1), breast adenocarcinoma (BT-20, MB-468

20 and MB-453), colon adenocarcinoma (SK-CO-1 and HT-29) cells.

The coated ELISA plates were incubated for 16-18 hours at 2-8°C. The plates were
blocked with PBS-3% BSA for | hr at room temperature. Then the plates were incubated -
with either Mab H11 in PBS or control [gM in PBS or culture medium for 2 hrs at room
temperature. The plates were washed and incubated with biotinylated anti-human IgM

T 25 followed by incubation with biotinylated anti-human IgM followed by incubation with
streptavidin-conjugated alkaline phosphatase for 1 hr. After washing, p-nitrophenyl
phosphate substrate was added to each plate and, after incubation, the plates were read at

405 nm in an ELISA plate reader.
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5 be distinguished by clinical criteria. Patients with "advanced

di sease" or "high tunor burden” are those who bear a clinically
measurabl e tunor. A clinically neasurable tunor is one that can
be detected on the basis of tunor mass (e.g., by pal pation, CAT scan, or X-
Ray; positivevodpah@m cal or hi stopathol ogi cal nmarkers on tREETUSIHWAZRyY be
insufficient to identify this E@pulatlon) A pharmaceutica
conposition enbodied in this invention is adm ni stered to these
patients to elicit an anti-tunor response. with the objective of

pal liating their condition. IdeaIIy, reduction in tunor nmass occurs as a
result, but any inical inmprovenent constitutes a benefit.
Cinical inproverehie l?‘PR!P&u’é@ga‘HEé} toghetmor eqll extracts is shown iprFigsaf end6. These
progressi on o f th

A cocond gr outs iy WA el Oab P LB 80lo3Bor AN iiled gt B oo o
group". 15  breastatlenoearcinema ardi colailadbimcubinoma ¢ellshng dﬁsehiepén@él}t nfnnérancer ,

but have been responsive to anot her node of therapy. The prior
t herapy may have included, but is not Md to, sur gi cal
resection, radiotherapy, and traditio herapy. As a result, these

|nd|V|duaIs have no cllnlcally neasurable tunDr However, they are

suspect®d of being at ] ) ifnat ifeB By di sease,
ei ther near the original i tifmusdpeldyida hias
This group can be further subdivided into hlgh risk and | owrisk

i ndi vidual s. The Inorder to determiitdimviubbactivity GEHE!, @t foiléwing ekperiiend wat Ur €s
observed before_or i(ilf er the initial treatnent. These feat ures

are known in PRETREL[wmer cslls were grown in 24-welkiplatesyon saverslig fqrg8-9deh Thef  er ent
cancer. Feat UbQR vief@iwashkd With bBShﬁiéd%rﬁdeﬂa’l&W&e ﬁﬂ%chg\ﬂ s‘WHoﬁH 1 &JB

tunor has i nvaded nel ghboring tissues ow i MVOT verrent
of |ynph node@FrmES’n PBS for 30 min. Aﬁefwﬁﬂmga&ecsﬂangimulgmdlfptbhrs&uthjeahérs is

ot ovi dencod Netrise SR hiaR meafeB % pre b 1 1B et R ™

positive for eulgeomediGmEpiked wah c&ﬁﬁxq)ﬁhrﬂixﬁdye\%&lmgm E0%1g/IREYYo£S hrsDhe 8diis! |  Of
chi | dbeari ng to receive [err]C treatnent

wi sh
prophyl act cal‘”ggf then washedand ”t“ﬁ'@a‘é@B'E}F pRtirbumyt [gMysoniugated to HRP. Finaljnthey it s

sui tabl e to pesfsavei washegn 4 ]
PCT/ U897 / 08962 S fdubted Wit B/AB substrate to visualize Mab Hlvfl%u?&(:g,%é%er 54

stained with hematoxylin and mounted in GVA.

The results of the m_xmunoreactwuy of Mab H11 are shown in Table 3 where
reactivity is indicated as negative (--), weak positive (+), positive (++), strong positive
(+++). These results indicate that, as determined by immunoperoxidase staining, the

epitope recognized by Mab H11 is expressed by a number of different types of human

20 tumor cells and cell lines.
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A pharmaceutical conposition enbodied in this invention is admnistered to
patients in the adjuvant group, or in either of these subgroups, in order

to elicit an anti - cancer response. ldeally, the conposition
del ays recurrence of the cancer, or even better, r"?%ﬁ@ﬁ é&e risk
of recurrence W46 nproves the cure rate). Such paranete §

determ ned in conparison with other patiery popul ations and ot her nodes of

t her apy. O course, crossovers between these two patient
groups occur, and the pharmaceutical conpositions of this
invention can be admnistered at any tine that is appropri ate.

For exanple, [err]C therapy can be conducted before or during traditional
therapy of a patient with high tunmor burden, and continued after the tunor
beconmes 10 clinically undetectable. l£err] C therapy can be conti nued
in a patient who initially fell in thdABLE3 adj uvant group, but is
showi ng signs of recurrence. The attendi ng physician has the

di scretion to-determne how or when the conpasitions of this _invention are
to be used.  CELLLINES/TYPE OF TYMORBus conpounds an®EAGH¥ELXions of this

i nvention have other clinical i ndi c@britOEM of V\/rmahmhe

fol | owi ng sectHTMENGIIOBLASTOMA SUT vVey— 19 ©re—+ndi cati on
is the treatne Pk CEelTS ex Vvivo. This nmay be desirable for

++ .
experinental pyy. PRSGRy ©F for treatment of an individual with neopl astic
di sease. In oNe; g exanple, [err]Cis adm ni'stered to a culture of
cells, such as % eral bI ood ceI | s obtai ned - froria donor, or
a suitabl e cel HUMA : XOMATr ] g/ L of H11 is an effective dose

for A-Bl%s pur pose In a second exanpl e, denor cells+&fe
genetically al ISKrhﬂElMi th an expr essi on 20 veci-or of thisH nvention,
to provide for ’ SR DO C : L after adm nistration of the
cells to the reg. The present inventign further
enconpasses ne | i I of cancer cells. A

di agnostical ly Sl =S R et IyIabeIed[err]Cls given to

the subject in need of tumpr imaging. The term "di‘Egnostically
effective" rreal%B't“ﬁ%\t t he amount of 25 detectably | abele# [err]Cis
adni ni stered i BIst ficient quantity to enabl e detection of thett

neopl asi a. BT-474 The concent ration of éetectably +abel ed

[err] C which | HUMANKH ] g y sufficient such that the
binding to thos@v-«s@l S haV| ng C antl gen i s detectabl.e conparedto

t he backgr ound ik S d28 chakA € that the detectably |abeled [err]C
be rapidly cIe v irculatory systemin order to give

43 M L T
the best target Ato %ackground Si Enal rz(a)tl 0.

SK-OV-3 - .

The binding of H11 to human tumor cells and cell lines was also determined by cell-
fixed ELISA. Growing tumor cells were detached from the T-flask surface by incubating with
EDTA-PBS. Cells were collected by centrifugation, washed with PBS, resuspended in culture
medium, counted, and 50 pi of cell suspension containing 5,000-10,000 cells placed in each

10 well of 96-well ELISA plates. After allowing the cells to attach to the plates, the culture

supernatants were removed and the plates were blocked with PBS-BSA. The cells were then

incubated with different concentrations (1-20 pg/mL) of either Mab H11 or control human
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WO 97/ 44461

PCT/ US97/ 08962 55
As a rule, the dosage of detectably |abeled aC for in vivo diaghosis is
sonmewhat pati ent-specific and depends on such factors as age,
sex, and ext ewb9omfuacli sease. The dosage of aC carPCTAIS74886Em about
0.01 ng/nferr] to about 500 ng/nferr], preferably 0.1 ng/nferr] to about
200 nmg/ nferr], nost preferably about 0.1 nmg/nferr] to about 10 nmg/nferr].

Such dosages may vary, 5 for exanpl e, depending on nunber of
i njections given, tunor burden, and other factors known to those
of skill in the art. For instance, tunors have been | abeled in vivo using

cyani ne- conj ufelemangMdor s, pfterdpcubation, theqiateswere washedqingubated withbietinher .

41: 257- 263. - ioated goat anti- i skl i ' ‘%’ﬁpgi die of
det ecti on inst“rmdlrl‘r%nt gg\a/a?ﬂla}tlb gE| Mh‘parﬁaf%%aglﬁgm%dt& act C?Pg}"g se jé% |‘rilg a
gi ven radi oi s elkelire. phosphatased iFinadlys thp platch serwashsl, inkebatedawithppaitrophehl phosphate

decay which is ,detectable f a .giv e of instrunment. Still another
i npor t ant fact“(’)brs{e"f‘tﬁ“““ia'ea(?a't"’%g ""‘s‘glagiiﬁ%glgtefﬁﬂf‘bi sotope for in vivo

di agnosfs i s that Rbesaldhofthe teativigfof Ma6 HIado Rufis 1@R0r &8 HneOBY cell-fixed ELISA are
enough so that it is still detectable at the tinme of maxi num uptake by the

target, but sHgkwn in Table 4 and Figuroligin TablerdhGentepd faM 4P peiml- anddildti0aie/ml were
respect to thedndi xi.dy LS. 01Nl , radi.oi,sot ope
used for in vﬁie'/égq?}rr%%l ﬁrgﬁ‘i .Jg%?gl tgi %?@?@Iaggéﬁds%iagﬁrb%ﬁ? atép % Té essa"garfiar ge 15
nunber of photdevistidnn These rdst@s idiRatcahatr brigab Hil breaets stemglyl wititgioblak®ha loylls
conventi onal a caneras. For i i.ng, dose

[orr ] L sEPEMG br eYen S & RResongiraton ofd HelmP i iaa comrol 16M o 20 ugfiphy dessny
of [erndl ndi umbt fehie Wi BEMEANdellt: Sh& D FMab B 1 fRRUENIFEs the tkHor Ptigdd(d) PresEit bR
preferably about 0.1-10 and even nore preferably about 1-5 per

pati ent. numerous tumor cell lires (breast adegerarsinoguosilen adepptinyinopropdigneain be
bound to [err] i the | Ly or, indir Ly 20 . usin n.

ot er medi ate. TSP RS Ehnas biebtina) 5k ddénreingmer sl ot 00k Atipoma and
of ten prostateS@&idndcarchionn). N"Fiecdelziee fordMaly rastiti0ity Gdrizp BSth Withithe sy poOS caheekr | NS
are the bifunctiqgnal chelatin .. ts such as diethylen

1+ am nepent adt e tumpel Bpesn) o seactyipaf MABSH L for e i o els was Between
acid (HBTA) ankteSiard teimePirefst 1R thd)oPiedbnotdgm| es of nmetallic ions which
can be bound to [err]C are [err]In, [err]Ru, [err]G, [err]Ga
[err]As, [err]Zr, [err]Y, and [err]Tl. 25 [err] C can al so be
| abel ed with a paramagnetic isotope for purposes of in vivo

di agnosi s, as-in magnetic resonance imaging (MRl) or electron spin
resonance (ESR). In general , any conventional nethod for

vi sual i zi ng di agnostic imging can be utilized. Usual Iy, ganma
and positron emtting radioisotopes are used for canera inmagi ng and

par amagnetic i sotopes for MR . Elenents which are particularly useful in
such techni ques
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WO 97/ 44461 :
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include [err]Gd, [err]Wn, [err]DY, [err]Cr, and [err]Fe. [err]C can al so be
| abeled with a fluorescent dye for the purpose of in vivo

di agnosi s. WO 57/44461 [err] C can al so be used to detFéd{USHEMB2asi as
using in vitro assays. Sanples are taken - 3 fromthe patient and
subject to any suitable inmunoassay with [efr]C to detect the presence of

5 C antigen. This is particularly useful in detecting |ynphomas and
| eukem as where the tunmor cells bearing C antigen are

circulating in the patient's bl oodstrea [err] C can
al so be used to nonitor the course of a%ﬁ%‘ﬁa‘ti on of malignancy in an

i ndi vi dual. Thus, by nmeasuring the increase or decrease in the nunber of
cell's expressi n@elilinesTumor Type C ant1 gen or Charg&avity (0.D.ac0s amcentrattomof C
antigen present in various body fluids, itcdnfolleh possigh@it 0
det er m ne whet SROblabtbma e =ttt regres ret—at—areto+e
the - SKMGilgnancy is effective. 0212001 J.5%: qgsesent
i nvention enconpg kits containing [err&-a:%hgnosti C pr ofeidkN.ays
using [err] C careiehiRfLaOr med by diagnostic 1a Br at or i es, exﬁ@'ﬁ‘?ﬂ!nt al
| aboratories, SK-N-SH practitioners, op4dogate indivi dughs, okhe
clinical sanpl eSK3-Mgtionally pre-treated b.orx0.05 enri ¢ s of the
target being teg’éa a!;dﬁe.'ﬂnm user then applies a reagent contained in the
kit in order tosffigae the changed |evel ofl&4%®ration in th{e“gdli%nosti c
conmponent . Breast adenocarcinoma Each kit conprises [err]C used for detecting
C antigen in thMBa‘t%%rpl e. Optionally, the &25;0.18 r eagent 2 g5 e
conjugated withggbabel to permt detectio 08Ny conpl ex fadediowi th the
target in the sg 6. In anot her opti on, ag:ggefc&ﬁid reagent is%‘ﬁrﬁ ided t hat
i s capabl e of 28T-20 conbi ning with the bsrsozr eagent aftegoido.Bas found

its target and Ehéfeby squI ying the 061003 detect abl e 22Fell7 For

exanpl e, | abele "{%a‘ﬁf"-" B3| gG may be proyi as a seconda

reagent for useswiLUn intact aC. Label ed avi){j& fg%%ay be provi déé:q%ga
secondary reageft427 when the pri é@apmeagent has bessoonj ugat ed
wi th biotin. f,'gf_“g‘;‘“"“gcmi“"m The kits can be enployed to test a variety
of biologi cal sagphes, including both 25 030009l i qui d sanpl B3|
suspensi ons andchlbbaldfbciradiaesS. Suitabl e assays using [err] C'that can be
supplied in kit SKk€ei i ncl ude those descri besr#vgBei n. Each reagantiii s
supplied in a sgfi . formor di $¥3%%8d/ suspended 1020 qui d
buf fer suitabl ephgr  TOEATEPY storage, andy|Atgy for

53 . o

DU-145 0.15% 0.0 g:gg i 8:8:
Kidney adenocarcinoma

SW-839 0.2+ 0.0t 1.43 + 0.01
Osteogenic sarcoma

SAOS-2 0.24 £ 0.02 1.22+0.07
U-208 0.13x0.04 1.93 £ 0.05
Bladder cell carcinoma

T-24 0.13+0.01 1.25+0.03
Ovarian adenocarcinoma

SKoOV-3 . 0.12+0.01 1.14 £ 0.02
Larynx carcinoma

HEP-2 : 0.25 +£0.01 1.25 £ 0.01
Normal human fibroblast

GM-8333 0.1320.01 0.3920.0!
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exchange or addition into the reaction nedi um when the test is perforned.

Sui tabl e packaging is provided. The kit can optionally provide
addi ti onal conponents that are 30 useful in the procedure. These
optional components include, but are not limted to, WO
97/ 44461 WO 97/44461 PCT/US97/08962

PCT/ US97/ 08962 57
buffers, capture reagents, devel oping reaaénts, | abel s, reacting surfaces,
means for detection, control sanples, instructions, and
Interpretive information. The foregoing description
provides, inter alia, detailed nethods for preparing Hl1, al ong
wi th H11l encodi ng pol ynucl eoti des, H1ﬂ556¥W£E¥fide fragments, and other 5
derivatives. A practitioner of ordinary skill in the art can practice
enbodi nents of this |nvent|on by referrlng to the sequence data
for H11l, whi clmmunganateinite-Bistribntiorand Ting Afial i | exanpl es are
provi ded to |IIustrate but not i mit the clalned |nvent|on

EXAMPLE 1 lm-mmhmbcbemlsduy wasmsag td‘detediihi: H11 specificity for micro-anatoiiéal
NBGMVL/ H11 ("H ﬁm df n? nonocl onal ant.i bo reactlve agai nst

the foll owi ng % ﬁ{%!}e“f' Y50 fses ang tE‘BP'ise Ao Otithis tsehnigne inglpdeo <

gl i oma, S mal i gpedsible false negative IEBUBRAAE T lowMveR oﬁéﬁﬁ'&(jﬁﬁgf iﬁ@%hﬁﬂl@ um}é%ﬁfd
adenocarcinoma. In vitro characterization of Y

shown in Exanp} weld as false positive results (cross-rqag%myh desfto Iﬂmlbod&é)ﬂdmdﬁplmllahed by

fusing 8 x 10Lgkd: I obt dfroma
64 year old ﬁe p\)l:v?t hp I Ovs\%?chl gﬁr il G{/‘%&Iﬁﬁ“ "Fﬁﬁel-ﬁugﬁ
nmyel oma cel | lamied omtlaeth€ kighest Sﬁﬁemﬁalubn bf angibbdy thitelid mwmw@h&b;phmﬂc binding.

honsecreting ﬁ'yubslalllowed for detection of all levels of cross-reactivity in different tissues. Also,

10 fixation analysis established the best combination of antigenic staining intensity and
morphological preservation. The present example presents results obtained from IMPATH

‘Inc., New York, retained to study the cellular specificity and antigen expression of H11, on
a selected panel of cryostat-cut frozen sections of normal and tumor tissues. The study
used an indirect immunoperoxidase technique.

15 'Histologically normal human tissues were obtained from surgical and autopsy
specimens. These fresh tissues were embedded in OCT (Miles Laboratories, Inc.,
Naperville, IL) in cryomolds. snap-frozen in isopentane, cooled by liquid nitrogen. The
tissues from IMPATH’s frozen tissue bank were cut at 5 microns, placed on poly-L-lysine
coated slides, air-dried. and stored at —70°C.

20 H11, received on wet ice and stored at 2-8°C, was supplied non-biotinylated at a
concentration of 200 pg/mL, total volume of 3.0 mL. A human myeloma IgM (Pierce Cat.
#31146), also supplied by Novopharm, was used as the negative control. Both antibodies
were diluted in phosphate buffered saline to the same working concentrations dictated by
titration analysis of antibody H11. The peroxidase-labeled secondary antibody was a goat

25 anti-human IgM (American Qualex, San Clemente, CA, lot #A112PN) diluted in PBS to
1:500.

Immunoperoxidase Techniques: Immunohistochemical studies were performed
using an indirect immunoperoxidase method. The cryostat cut sections were removed

from the -70°C freezer, air-dried and fixed according to the fixation protocol (fixation
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of the IgE[err]) parental cell line TMH2, a hypoxanthine guani ne
phosphori bosyl transf er ase (EC 2.4.2.8)-deficient derivative of an
unknown human nyel oma-like |ine selected in 20 0. 8% net hyl cel | ul ose
for its resistance to 6-thioguanine (6 [err]g/nlL) and failure to growm
hypoxant hi ne- SWPAEME i n-t hyni di ne nedi um The karyotype of MWYPTYPE | s
46[ err] 2, XX. (gj}‘ue resul tant viable hybridoma
cells were split anong 40 microwel Is at a density of 2 x 10[err]
cells/m and 0.2 nmi/well. The frequency of outgrowth fromfusion Hl1 was 12
of 25 40 (309 potent i al hybridoma-containing wells. Qutgrowth

resulting fro aln owth |s d as prol gnged growth
with culture eQ%ﬂffsP M ?%'i’el?)‘@r |T6§§E°f%6 iﬁd for o minutes With# % grormal
i nstances of hyi bel@amilGeaN PBS, %&éntiﬁ&bae&wfm mathé%nbm\xgm@%

post - f usi on wer e not observed
PCT/ US97/ 08962 Slides were washed in PBS, followed by a wash with 0. 5% Tween/PBS solution, theﬁ&’BS

f h
Sﬁ;?/rerg!- Inign(lzed L dfgmﬁgcﬂ){rﬁlﬁﬁi’)sor ﬁejcgltq' ssaﬁo‘?éﬂw VR ﬁ"’ﬂ’i?tg>%°tl?yf15’fg°'bl at es

usi ng pot ycl onad:ro:adumeﬂlamimchmuoﬂ,rfollowed by 3 wash@{of®BSC TaE kd?:ﬁm%ﬂbér&ﬁi&n A
hybri donma cul turﬁas er.nat ant. was EOSI tive if the measure

optical densit¥f® ﬂ\/%ﬂah@t'e‘!&’,‘@é M Pﬂ%x‘ﬁ%#bﬁlﬁé)@?@dﬁ’d apidkndy forfl5a
control cul tur gingee & standard

devi ati ons. S atmomteﬁ%ﬁ{gg@%@ﬁvﬁ%‘é?ﬂﬁ ¥ i%@d%ﬁc’(;ﬁee NBGML/ H11 was
performed by cell - f Theqngroxidagiyyeaction was visualiged bmnelbsumsmusacﬂms far@rb 6
mcrotiter wel r

were screened g"g"é‘.‘% Bl %glﬁh‘u&bwl‘g {%%'Hg&"ﬁ@bf‘ %@f@ﬁ#&ﬁ‘#ﬁm%gﬂsﬁ i nes:
Gldl obl a$t oma Lousljs<. Mc(g 1’(1&4&/&;&01&%:&[5? MGh Ly &ﬂiﬁﬂeal CiBtefsBindd With adhelifed gn g
adenocar ci noma - . . ridonma super nat ant was consi dere
to be positive Sthﬁ@atﬂé%{gﬁf @gerécﬁm‘%fyﬁ’é‘a‘é%@yéé@t}’dmmd through graged algohels,
background | evglearéd inGGthé, And Gb’Jeh’ﬁBﬁ‘eds %ﬁé}gﬁ%mrﬁ x% Oﬁigfn ﬁé&%ﬁ?ﬁﬁ&mm‘i

standard devi at’i ons pr oduce
conti nues to b#ainmgeriththe eggafivesontrol antibody wer&mtqdumhrmore ektensiveagashifipe

"H11" antibodi fgmak Grehdd MrEinbiha (F95-036), supplied by IMPATH, was the positive control for
15 H11. Negative controls substituted the primary test antibody with purified human
myeloma IgM.
The purpose of the fixation analysis was to establish the conditions which provide
the optimal combination of antigenic staining intensity and morphological preservation.
The positive control tissue was tested with five fixation protocols, including no fixation.
20 The fixation protocols tested were 10% neutral buffered formalin (23-25°C), acetone (2-
8°C), methyl/acetone (1:1 V/V, 2-8°C) and 95% ethanol (23-25°C). For this study, 10%
neutral buffered formalin (NBF) gave optimal results for H11.
Using 10% NBF as the fixative, serial antibody dilutions (20.0 pug/mL to 0.1
hg/mL) were tested on the positive control, human breast carcinoma. A concentration of
25 10.0 pg/mL of antibody H11 gave optimal results—maximum staining intensity without
' significant background staining of the negative control. )
The results obtained are depicted in Tables 5 and 6. Table 5 depicts H11 reactivity

on normal tissues and Table 6 depicts H11 reactivity on human tumors.
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Characterization of the hybridoma NBGML/ H11 seed bank was perfornmed by 15
M cr obi ol ogi cal Associates (Rockville, MD). The cells tested negative for

(1) bacterial and fungal contam nation, (2) nycopl asna

contam nation, (3) H V-1 and H V-2 antigens and (4) HTLV-1 and
HTLV- 2 ant i geme 9744461 The net hods used for the RITAISATWE6Z zat i on
of Mab NBGML/ H11 i ncl ude: anti gen- capture ELI SA, antigen ELI SA
cell-fixed ELISA, flow cytonetry, i m’runop@ oxi dase 20 st ai ni ng of
human tunmor cell lincs and i munohi stochem stry of human tunor and nor nal

ti ssues (see foll ow ng exanples). Bi ndi ng characteristics
of this human Mab to human tunor cell |ines_as determ ned by fl ow
cytonetry, inmunoperoxi dase st ai ning, cBABLESxed ELI SA and anti gen ELI SA
(i.e., tumor cell freeze-thaw extracts) are presented bel ow. 25
EXAVPLE 2 Bi nding of MAl§StPA1 to Human G i Bmgasf oma
(SKMG-1) and Wissugnona (A375) Positive/Total Reactivity (0-B8) | Li nes
by Fl ow Cyt on#Adrenal Anal ysi s 0/3 In order to déternine the

bi ndi ng of MaBlad@dr to tunor cells, tunor 0l s grow ng 0 in

T-fl asks wer e Bdas¢ Ralkeer by i ncubati on wi t h/¥BS- EDTA. Cells wei+ coll ected by
| ow Brain WO 97/ 44461 0/3 0

PCT/ US97/ 0896 Breast 0 59

speed centrif ggaks on, washed with ice- col(g3 PBS- 1% FBS, centry fuged and the
supernatant  ge, us aspirated. The cellgpellet was resuspepded in culture

medi um spi ked th one of the foil ow ng: a cont roI Ighuman mel anona
| gM hybrido GM 1/ H11 cul ture supern nt; BS cont ai ni ng
purified Mab - and incubated on ice fof,,30 m nutes. After 05
i ncubation, t |1's. were collected by c ;n rifugation, washdd by
resuspensi on i exine and cen i fuged. The cell p?el | et was then
i ncubated for B¥™nin. with FI TG conj ugat goat 0

Lung 073 0

Lymph Node 0/3 0

Muscle 03 0

Ovary 02 0

Pancreas 0/3 0

Parotid 0/3 0

Pituitary 0/1 0

Prostate 073 0

Skin 0/3 0

Small intestine 0/3 0

Spinal cord 0/3 0

Spleen 0/3 0

Stomach 0/3 0

Testis 0/3 0

Thymus 0/3 0

Thyroid - 03 0

Tonsil 173 1+

Uterus i 0/3 0

WBC 0/3 0

S
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anti-human 1gM After incubation, the cells were washed wi th PBS-FBS.
Finally, the cells were resuspended in PBS-FBS propidiumiodide
(PlI') was added and the cells washed. Pl - positive and

FI TG positive cells were anal yzed by flow cytonetry. 10
results of th&QY¥6lytonetric anal yses are shown in Figs. 2CVASYIE%.

These results indicate that crudgr and purified forns of Mab H | |
bind to a cell surface-associ ated antigen(s) expressed on live
human tunor cell lines, including glioblastoma, nelanons, br east
adenocar ci noma and col on adenocar ci nona.

EXAMPLE 3 15 Bi ndi ng of {\§}j g1 to Freeze-Thaw Extracts of
Human Tunor Cel |l Lines by ELI SA
Anal ysi s In order to determine the ability of HL1l to bind
specifically to human tunor Testedt | gen( %) of RimldBA pl at eRangeof coat ed

w th human tunfumerel | extracts prePumitie/Total r e Els Sthining Reactivite®3-ng and
thawi ng of gl iBishsisaroimamaSKMG 1), breaf adenocasei9oonma (BT-203.3¥B- 468 20
and MB-453), cObloncaciacmsar ci noma (SK380 1 and Hie28) cells. 1.2+

The coated ELIGKom4 ates were incubatedsf or 16-183h@grs at 2-8[en] C. The
pl ates were Gastnccamﬁﬂn%ked W th PB&_‘,}"}% BSA f og gohr at rooml rrperature.
Then the pl at egydeliendcReHBA Wi th e|t I\/ab H11|r11 BS or

control IgMi ﬁ%ﬁgﬁn&gcw{ngmgedl um 2 hrs a
: L

9

tenperature. T shed a I ncubat eé th bi ot i nyI ted
anti-human Ig ho il%@lﬂ‘%ﬁﬁov‘% by i n ation w 9 I otinyl at eﬁi anti - human
| gM foll owed b if% ﬂB’atlon W th strept gln conjugaé al kal i ne
phosphat ase fo . After washing, Bam trophen 9 phate
substrate was g¥illeAEIM@MBL pl ate and’Axfter inc Bﬁpl on, the plléf*es wer e

read at rostalg §&ICigMan an ELI SA glkate readeR0-9 12+ WD
97/ 44461 Sarcoma 013 0 0
PCT/ US97/ 08962 60

The results obtained indicate that weak (1+) to strong (3+) reactivity was observed
5 in over 70% of the positive control sample. The antigen recognized by H11 has a
restricted pattern of distribution. H11 was largely unreactive with normal human tissues
tested in the IMPATH system. All simple epithelial cells, as well as the stratified epithelia
and squamous epithelia of different organs were found to be unreactive. Reactivity was
also not seen in neuroectodermal cells, including those in the brain, spinal cord and

10 peripheral nerves. Mesenchymal elements such as skeletal and smooth muscle cells,
fibroblasts, and endothelial cells were negative. Tissues of lymphoid origin including bone
marrow, lymph node, spleen, and thymus were largely unreactive with antibody H11.
Weak (1+) reactivity was observed in rare cells in one specimen of bone marrow and in the
germinal centers of one of three specimens of tonsil tested.

15 Positive immunoreactivity was observed in almost all specimens of tumor tested
including breast, colon, glioma, gastric, lung (adeno, squamous, and small cell),
lymphoma, melanoma, ovarian, and prostate. Reactivity was seen in 10% to greater than
95% of the tumor cells present in these specimens; staining intensity ranged from weak
(1+) to strong (3+). Antibody H11 was, however, unreactive with all three specimens of

20 sarcoma tested. Some but not all normal counterparts of the tumor cells, when present in

the specimens, were reactive with H11. A few normal cells present in breast, gastric and
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The binding of Mab H11 to the tunor cell extracts is showm in Figs. 5 and

6. These results indicate that Mab H11l binds to tunor cel
extracts prepared from gliobl astons, breast adenocarci noma and
col on adenocarci noma cells in a dose-dependent manner.

EXAMPLE 4  BWO 97/44461 Bi nding of Mab Hll to HRERUSIVMA Cells
Det erm ned by | mmunoper oxi dase

St ai ni ng In order to deﬁernine i mmunoreactivity of H11,
the foll owi ng experinment was performed. Tunmor cells were grown in
24-wel | plates on coverslips for 48-96 hrs. The cells were washed

with PBS, fixed thformaldeh de an th 5% nor oat 10
serum on PBS PYSF%G%"HWM%‘F %&Wﬂ‘ﬂgﬂ‘%‘ﬁ&%& Fé\n W@W@h@?ﬁg‘ W8¥ 2 hrs
with either reactive with diMbsd gcimBArWédh‘é be fiflafafory LEMS BP&E@B‘stnﬁxpﬁﬂe-Mt' fied

Mab H11 (10 [err]g/nmL) in PBS or cul ture nmedium spiked wth
control hunancelljineagen IgM(lO [err]g/ m.) for 2 hrs. The cells

were then washed caon ated.to HRP.
Finally, the aﬂ%}nnﬂéf’) s W'SG}%%I'Y ncug’gtgvh%m#%ﬁ@gﬁﬁ?tv e to
vi sual i%e I\/Elbtlicll:icdp'tiﬁldbfrsgmemcmiﬁl dssueslfresent in mmei. aTecdl vntiBodyadete@a| i N and
nmounted in GVA ) ) Th? {(ﬁsults of the immnoreactivity of
Mab H11l are sPUigen that it sppressed igabmest all of the tumors tested.j ity is i ndicated as

negative (--), weak positive (+), positive (++), strong positive
(+++). These results indicate that, as determ ned by inmunoperoxi dase

stai ning, the epi t ope recogrEXAMPRY 7Mab H11l is expressed by a
nunber of different types of human 20 tumor cells and cell I|ines.
WO 97/ 44461
PCT/ US97/ 08962 H11 Cloning, Expression and immunologic reactivity 61

10 In order to determine the ability of H11-scFv antibody fragments to bind

specifically to cancer cells, the following experiments were performed.
The single chain antibody constructs were made by the following procedure.
Primers specific to the 5’ and 3” ends of the H11 kappa and mu V regions were synthesized
on an Applied Biosystems DNA synthesizer. All the primers contained a restriction
15 endonuclease site for cloning. Primers 5 and 6 also contained additional nucleotides that
encode a (SGGGG);, linker. The primers used are listed in Table 7 where the restriction

endonuclease site introduced is underlined.
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TABLE 3 CELL LI NES/ TYPE OF TUMOR

REACTI VI TY Control IgM
Mab H11 HUMAN GLI OBLASTOVA SKMG 1 U 118MG

-- - ++ U- 87 MG

- WO,97/44461 HUMAN MALI GNANT MELANGMA PCTRTYE?

- - +++ SK- MEL- 5 69

-- ++ HUMAN COLON ADENOCARCI NOVA SK-CO 1
-- ++ HUMAN BREAST ADENOCARCI NOVA MG 468

-- ++ MB- 453

+ BT- 20 -

++ BT-474 TABLE7 - -

++ HgdiN KI DNEY ADENOCARC! $ighvhce (5°—=3") SW 839 Site

++ HUVAN OSTEOGENI C SARCOVA SACS- 2 Introduced

-- ++ HUMAN OVARY ADENOCARCI NOVA SK- Ov- 3

++ 1. TATGAAGACACCAGGCCGATATTGTERKRSRCECAGS5  BbsBi ndi ng
of Mab H11 to Human Tygmy SNd:7)Li nes Determ ned by Cell-Fixed ELI SA

The binding of H11 to human tunor cells and cell lines was al so determ ned
by cell - 2. fixqed TECAVCEACATPICGEHT GE@EIMENOE)achedshEpm t he
T-flask surface by incubating with EDTA-PBS CeIIs were col |l ected

by centrifugatinn, waghaoBGACKEETGOATGCTBGTEGAGTSEQIIDING:9) BspE1 medi um
counted, and 50 [err]l of cell suspension containing 5,000-10,000 cells

pl aced in each 40 TATGEGATOC TOAGGAGA CEGTAARCETHSEQADINGD: 16) | Buimiigl t he
cells to attach to the plates, the culture supernatants were

renmoved and t hes.pl at e TARNPATCCGRAGGHIGOT GRSTRSAGTOEAGETGECTEr BspEén
CCAGGTGCAGCTGGTGGAGTCT(SEQ ID NO:11)

6. ACCICCGGAACCGCCACCGCCAGAGACAGATGGTGCA  BspEl
GCCACATTC (SEQ ID NO:12)

PCR reactions were carried out using primers 1 and 2 for the kappa dimer, primers

3 and 4 for the mu dimer, primers 1 and 6 for the kappa monomer and primers 4 and 5 for
5 the mu monomer. The PCR fragments were then purified and digested with their

respective restriction endonucleases. The coding nuc_:lcotides are depicted in SEQ ID
NOS:13 and 16 and the complementary nucleotides are depicted in SEQ ID NOS:15 and
18, respectively.

The expression vector pSJF1 containing a ribosome binding site, OmpA signal

10 peptide sequence, c-myc (9E10) detection tag and histidine tail (See Figure 8) was
prepared by cutting with Bbs] and BamH1. The monomer and dimer constructs were
assembled by ligating the respective kappa and mu fragments into pSJF1 and transforming
them into competent TG1 E. coli. Resulting colonies were screened by colony PCR and
restriction endonuclease digests to confirm the correct size inserts and the sequences were
15 verified by dideoxy fluorescent sequencing.

Transformed TG1 containing either the H11 monomer or dimer expression plasmid
were shaken at 26°C for 24 hours followed by the addition IPTG to a final concentration of
0.1 pM. The cells were incubated for a further 16 hours and then harvested by

centrifugation. The periplasmic proteins containing the H11 antibody were released by
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I ncubated with different concentrations (1-20 [err]g/nL) of either Mab Hl1
or control human WO 97/ 44461

PCT/ US97/ 08962 _ 62
nyeloma IgMfor 2 hrs. After incubation, the plates were washed, incubated
Wi th biotin- WO9744461 conjugated goat anti-human | gM washBaT/E$a086ANd

I ncubated with streptavidin-conjugated al kal i ne phosphat ase.
Finally, the plates were washed, incubat ed%i t h p- ni trophenyl phosphate
substrate and read at 405 nmin an ELI SA plate reader. 5

Results of the reactivity of Ivab H11 to human tunor cell |ines by
cell-fixed ELI SA are own in Table 4 and Figure 7. In Table 4,
Control | gM 16repEaent wythsucsesg bef“:[ (15(% pegreseg) mM BBT4, 10 mM Tris pH B8kfllbwed

testing the r IV bance at 40.
Candad - | Hkd el shocleidrel Pl i o RMRCEP Eprfon Bhs ool
reacts st ronglpplmnwhngda gﬂbhh&t@hﬁeﬂehchWesEtem IBkI’tmll\ﬁ ('lfﬂéél‘ighﬂohy vs]%!{ n{ﬁy‘g (;;gigb(i\(l)\/
concentrati on of. err eas ntro gM a err]g -
not react witff "bgf’{%‘“ (ﬁﬁl’d’"%’aﬁh pahelatipg el wnp)and {“P?é’opwl body
antigengs) pr es@Riutédwith an mcreasmg,@i'i@ér@kiﬁmh&%fe Thé burlﬁeﬁ%ﬁut(ogp %?Ihalyzed
adenocar ci noma, col on adenocarci noma, naligna

neur obl ast ona aggnﬁ@&%@%?nﬁpdxmngdawrmmmmm5mg/mu cel | lung carcinom
and P10t B En Rl T O W R ecn M 113508 11 Qo e aBR Artemins The

varies both with the cancer
reactivity of hya;bn Fixdd EIISAC BIISA phatesd chatedwiths e.bb&mmkqhwﬁed With Mab HIT ee

and ten ti es ¢ %EM h?? r})?"E:on(%l]fol E%A-gc?"ctforlgwed %y incubation with rabbit anti-
10 human IgM antibody or rabbit anti-scFv antibody as appropriate. The detection was by
goat anti-rabbit IgG-horse radish peroxidase followed by substrate. The results, shown in
Figure 9, demonstrate a high affinity of both H11 IgM and H11-scFv, and a low affinity of
both the control IgM and BGA-SL-6.
In order to determine the specificity of biotinylated H11-scFv relative to a
15 biotinylated control scFv, the following experiment was performed. Human tumor cells
were fixed to ELISA plates and incubated with either biotinylated H11-scFv or
biotinylated BGA scFv (control) as described above.
Biotinylated H11-scFv also demonstrated a much greater affinity (between 8- and
50-fold) for tumor cell lines than the control in cell fixed ELISA. Data corresponding to a
20 concentration of 2.5 pg/mL of H11-scFv or BGA scFv is shown in Tabie 8 and Figure 10. _
Figure 11 illustrates the portion of Table 8 related to the titration of reactivity of
biotinylated H11-scFv for the binding to lymphoma cells Daudi, Ramos, CA-46 and
CCRF-CEM cells. At every concentration tested (1.25 to 10 pg/mL), H11-scFv

demonstrated a high affinity for lymphoma cells, but BGA scFv did not.
25

30
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TABLE 4 Cell |ines/ Tunmor Type Reactivity
O D. at 405 n - r ol
I(gM Wr(?97/44451 Mab H11 Human Qi obl ast oma SKI\/EEYUS”M{
0.21 [err] 0.01 0.95[err] 0406 D- 54- MG
0.13 [err] 0.02 0.43 [err] 6.07 U 87MG
0.13 [err] 0.02 0.60 [err] 0.01 Neur obl ast ona SK- N- SH
0.14 [err] 0.02 0.96 [err] 0.06 SK- N- MC
0.17 [err] 0.03 1.00 [er Mal i gnant Mel anoma
SK- MEL- 5 “BBEQO 18 [err] 0.03
1.42 [err] 0.04 SK- MEL- 28 0.19 [err]
0.03 - 1.79 0.05 Br ' - 453
0.68 0.18  Tumor Cell Lines 2. Feactivity] (MD1at 450 nhB+: B3
0.60 0.03 2. IWiofinylafed BGOscFv SKBisEnd11-scFv
0.60 [err] O. ¥iman Glioblastoma z 14 Ier r] 0. 13 147D
0.58 [err] 0. QkMG-i _ 0.04 BJ569 0.04
0.57 [err] 0.Q2118MG % iﬁ'bfz] 0.13  Bjz#i%.03
0.61 [err] 0. PBsamc ) Lgopl O 17 &g@i@(&nocar ci noma
gvx,égoo 0. fYsuroblagtoms, , eI 0. 19
: err : - : err

0.02 Lerr] gZ'N'M 57 [err] 0 G#1£008 457 0.50 + 0.02 Lerr]
0.22 [err] 0. MalignantMeclanoma™ ( 88 [err] 0.07 Smal| cell |ung carcinoma
NCI - H69 SK-MEL-5 0.02 £ 0.01 0.25 g—é} t10-84. 04
1.42 [err] 0.20375 NJ - H82 0.12+0.03 97+0.03 0.20 [err]
0. 09 SK-MEL-28 16 [err] 00.08+0.00Col on adeno8di ¢i0¥na SK- Co- 1
0.27 [err] O. (Beast adenocarcinoma 0. 98 [err] 0.11

T47D 0.02 + 0.00 0.64 + 0.03

MB-468 0.01 +£0.00 0.65 + 0.01

SK-BR-3 0.01 £ 0.00 0.58 £ 0.02

BT-20 0.01 £ 0.00 0.54 £ 0.06

BT-474 0.01 £ 0.00 0.60 £ 0.01

Lung adenocarcinoma

SW-9000 0.01 +0.00 0.41 £ 0.02

SK-LU-1 0.01 +0.00 0.45 = 0.03

A-427 0.01 % 0.00 0.40 £ 0.05

Colon adenocarcinoma

SK-Co-1 0.01 £ 0.00 0.56 + 0.01

HT-29 0.01 £ 0.00 0.53 £0.06

LS17T 0.01x0.00 0.57 £ 0.02

Osteogenic sarcoma

SAOS-2 0.02 £ 0.00 0.88 + 0.06

U-2 0S 0.02 £ 0.00 0.93 + 0.01

Bladder cell carcinoma

T-24 ~0.02x0.01 0.97 £ 0.05

Ovarian

adenocarcinoma -

SK-OV-3 0.01 £0.00 0.77 £ 0.02

Larynx carcinoma

HEP-2 0.02 + 0.00 0.08 + 0.04

Prostate carcinoma

DU-145 0.01 £ 0.00 0.42 +0.02

PC-3 0.01 £0.00 0.36+0.01
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HT- 29 0.37 [err] 0.02

1.78 0.20 Prost at e adenocar ci noma PC- 3
0.17 [err] 0.01 0.60 [err] 0.01 DUal45 |
21 err] 0.01 0.52 [err] 0.01 Ki dney adenocar ci noma
gvv gsg ! WO 97/44461 Lerrl 0.2 [err] yo 0 PCT/USYI08362
1.43 [err] 0.01 Ost eogeni ¢ sarcona $ACS- 2
0.24 [err] 0.02 1.22 0.07 U2 OS
0.13 [err] 0.04 1.93 [err] 0.05 Bl adder cell carcinoma
T-24 0.13 [err] 0.01
1.25 0.03 %ﬁ—&d@-ﬂ%&*—(—ﬂ-ﬂ@-ﬁ% SKO3
0.12 [err] 0. &ymor CellLines 1 Regcsiviy ( B"ﬁfs"“mLﬁﬁ hx_car ci noma HEP- 2
0.25 [err] 0.4l 1 BJ'#“FYJ‘P'F BE AseFv I\Eﬂgmﬂﬂﬂh fibrobl ast
Gw 8333 Small cell lung 0.13 [err] 0.01
0.39 [err] O. ¢drcinoma WO 97/ 44461
PCT/ US97/ 0896RCI-H82 0.01 +0.00 0.44 + 0.02 64
EXAMPLE 6 NCI-69 | nmunoanaiglrg ¢.000 st ri buti ongsndolpymunopat hol ogi c
Anal ysi s of Hi;imphoma cell lines TITOMONT STOCHEM StTy Was USet—t0
determ ne HlIey Hokdhony' 1T Cro-anatonca . tet-at+—end
het er ogenei tyle\:ﬂeﬁni Ges and tunors. Linitations of this techni gue incl ude
K-562 0.02 + 0,00 0.65 + 0.00
Acute lymphoblastic
leukemia
CEM 0.04 + 0.00 1.4 £0.03
Burkitt Lymphoma
CA-46 0.02 + 0.00 1.2 £0.02
RAMOS 0.04 + 0.00 1.3 £0.02
DAUDI 0.02 +0.00 1.38 +0.01

In order to verify the specificity of biotinylated H11-scFv for cancerous cells, the
following experiment was performed. Malignant and normal tissue specimens were
prepared and incubated with biotinylated H11-scFv as described above.

5 The H11-scFv was used to stain sections of tumor and normal tissues. The results
are depicted in Table 8 for normal tissues and Table 9 for tumor tissues.

Figure 12 depicts the relative fluorescence intensity of H11-scFv and control scFv
to tumor cell lines.

The data in Table 9 demonstrate that biotinylated H11-scFv generally does not

10 react to normal tissues. Almost all of the normal tissues tested demonstrated no
measurable reactivity, with only a weakly positive signal generated by normal panéreas
and peripheral nerve tissues. In Table 9, -ve indicates no measurable activity and +/-

indicates weakly positive activity.
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5 possi bl e fal se negative results due to |low | evel s of expression of
t he nol ecul e under st udy, as well as false positive results
(cross-reactivity) due to antibody-binding to simlar epi t opes
or epitopes shared bg/ ot her antigens. To address these limtations, this
study was WO 97M44dbicar ri ed out at the hi ghest concentrati FFIHSI%Mhody
that did not show non-specific binding. 73 This all owed for
detection of all levels of cross-reactivity in different tissues. Al so, 10
fixation analysis established the best conbination of antigenic staining
intensity and nor phol ogi cal preservation. The present exanple
presents results obtained from | MPATH Inc., New York, retained
to study the cellular specificity and anTﬁB!}‘?‘lwexpressi on of Hl1l, on

a sel ected pan®Nor@hi Tissu&St at - cut _1rozen

ti ssues. The stud used an indi fsg

Bi -
dlmmr%opgr o>‘<i| plasg t echni que.

2
15 ~t7 or-rret—hrre HES—ty Obt-a-Red—-o
surgical and a y speci mens. 'fhese fresh tissues were
enbedded in 5@1 | es Laboratories, Inc.,™v® Naperville, IL) in
zen in isopentane, cool®8 by liquid nitrogen. The

cryonol ds. snap:
tissues froml NE

H s frozen tissue bank wéfe cut at 5 microns, placed on

pol y-L-1ysine Mtver coated slides, ait™edried, and stored at -70[err]C.
20 Lympfypede r ecei ved on wet icevand stored at 2-8[err]C, was
suppl i ed non- biPeestaty/| ated at a -veoncentration of 200 [err]g/ni,

total vol unme ofThgrod ni. A hunman nyel oma | give(Pi erce Cat. :
#31146), al so Admgial ed by Novopharm was used as the negative control. Both
ant i bodi es Cerebellum were diluted in phosghate buffered saline to the
same working cdmagntrations dictated by  .yve titration anal ysis of
anti body Hl1l. Pascrggr oxi dase-| abel ed secongdary anti body was a goat 25

anti - human | gMpefpmedl SRReQUal ex, San Cemepte, CA |ot #AL12PN) diluted in

PBS to Skin 1:500. -ve | MMunoper oxi dase Techni ques:
| mmunohi st ochegyggl, studies were perfornmed, usi ng an indirect

I nmunoper oxi da txnl?sgle The cryostat cut svteacti ons were renoved

fromthe -70[ erg reezer, air-dried and TTxed according to the fixation
protocol (fixathon o WO 97784461

PCT/ US97/ 0896 2—~ -ve 65
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details, provided below). Tissue sections were blocked for 10 mnutes with
5% nor nal goat serumdiluted in PBS, then incubated with the
primary anti body overnight at 4[err]C Slides were washed in
PBS, followed by a wash with 0.5% Tween/ PBS sol uti on, then PBS

agai n. Endogewowdisét oxi dase activity was bl ocked with a 30PEI/HIN?E8982,

hydrogen 5 per oxi de/ met hanol i ncubgtion, followed by 3 washes of
PBS. The sections were then i ncubated with goat anti-hunman | gM
(peroxi dase-1| abel ed) secondary anti body for 15 m nutes, at room
tenperature, and washed in PBS as descri bed above. The

peroxi dase reaction was visualized by incubating tissue sections for 2-5
m nutes with 3, 3-di am nobenzi di ne-t et r ah4BELBd/ ori de (DAB) (Si gma Cheni cal
Co., St. 10 Louis, MD. Tissue sections were thoroughly washed,
counterstained with a nodified Harris hemat oxylin (Fisher
Scientific, Fdlissualigpe NJ) deNumbepdbfd t hr oPgRerdige@€d al CRaHge of

cleared in xylene, and coverslipped. Tissues that denonstrated high |evels
of background st fesitivg Tptelh  hdumeagsllsye conR?aﬁt“’lWi-H'gMy wer e
repeated with nore extensiv af{pR i s Human breast carcinoma
(F95-036), sugplied bv II\/PA%H, Wg%atg?le pott¥e control for 15 H11.
Negat i ve cont rBreast sarbigoma ut 3/3the pri nary 4066t anti bodyl-8#th purified human
nyel oma |1 gM - The purpose of the fixation analysis was to
establi sh t he QUMFAFIBPR2 WhiZB3f0pr ovi de  B0/100 the opBtmal combination
of antigenic Sfghfdhd | Nt eNg3fg and T1moT phg?ﬁ?i Cal Prese[RgatTom

The positive control tissue was tested wit ive fixation protocols,

i ncl udi ng no fRresiste oarcin@@®a 1720 The fi xak0f0 pr ot ocol st-Rested were 10%

neut r al buffW—W(? 8lerr] O,
net hyl / acet one= T X FIHMPUS 2. r]C) and 98% et hanol (23'2%5[err]C). For this

study, 10% cell carcinom@eut ral buffered formalin (NBF) gave optinmal results
for H11. i Using 10% NBF as the fixative, serial antibody
dilutions (20.@rfi&rr]g/nL tP®. 1 nd[err]g/nL) weRe tested on the
positive contr breast carcinoma. A concentration of 25 10.0
[err]g/nL of aa‘r?%?%:g%g%&fl gave optimal results-nmaxi num staining intensity
wi t hout Kaposi Sargpidal | cafil8 backgroundpgtai ning of The+negative control.
The results obtained-are depicted in Tahles 5 and 6 Table 5 depicts Hll
reactivity Benign Colgm or ¥ ti ssues an@® Table 6 depi®ts HL1 reactivity

on human t umoT o detmined

The results presented in Table 10 indicate that positive staining was found in most
breast (27/31) and colon (23/26) and prostate (17/20) carcinoma samples tested. Positive
5 staining was found at 25 pg/mL concentration of H11-scFv. Although the staining was
predominantly detected in tumor cells, various degrees of reactivity were also found on
stroma and adjacent tissue. The H11-scFv was also tested for its specificity for normal
tissue. The results obtained are presented in Table 11 which summarizes the

immunohistochemistry staining of H11-scFv with normal human tissue sections.
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TABLE 5 Test ed
Range of Ti ssue Positive/T, 19.415
Reactivity (OW@PpyMddel Adr enal d 9308962
0 Bl adder 75 0/ 3
Bone Marrow 1/3 1+
Brain 0/3 0
Br east 0/3 0
Cervi x 0/, 0
Esophagus O/m 0
Eye Tissue HILEPy (25 pg/mL) 3Bl scFv (25 pg/mL
Heart - l 0/3 (25 ne/mL) @1y 8
Ki dney 4+ 0/3 — 0
Large Intesti rﬁi::;a:lum 0/3 _ 0
Li ver - p ¢ 0/ 3 0
Lung ortex - 0/3 - 0
Lynph Node  Colon * 0/3 - 0
Muscl e Breast —%0/ 3 = 0
Ovary Kidney x 0/2 — 0
Pancr eas Aorta —+0/ 3 - 0
Parotid Heart + 0/3 —% 0
Pituitary Liver =40/ 1 * 0
Prostate Lung - 0/3 - 0
Skin  Lymph node - 0/3 - 0
Smal | i ntesti Nncreas —ax0/ 3 - 0
Spinal cord  pititary ++0/ 3 - 0
Spl een Prostate —(fogélgz) —(focal +) 0
_Sl_t omach Peripheral nerve —+0/'3 - 0 0
estis Skin -(ste/a?gland %) —(sweat gland %)
Spleen —t -
Small intestine —t -
Stomach — -
St. muscle — —t
Thymus — -
Thyroid — -
S94-7474-2
(Colon Car. control) ++ -
EXAMPLE 8
Reactivity of H11-scFv to Live T Cells as D ined by Flow C
5 In order to test the reactivity of H11-scFv to live tumor cells, cells from tumor cell
lines were prepared for flow cytometry as described above in Example 2. Tumor cells
were incubated with either biotinylated H11-scFv or control biotinylated scFv as described
i above at a protein concentration of 100 pg/mL or 200 pg/mL. The reactivity was
determined as the mean fluorescence and % positive cells. A biotinylated H11-scFv was
10 prepared as described above and at a protein concentration of either 100 pg/mL or

200 pg/mL. The mean fluorescence and % positive cells are shown in Table 12 where # is
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Thynus 0/3 0

Thyroi d 0/3 0
Tonsi | 1/ 3 1+
U erus 0/3 0
WBC WO 97/44461 0/ 3 PCT/USY(}/08962 5
WO 97/ 44461 76
PCT/ US97/ 08962 67
TABLE 6 Test ed % of Tunor
Range of Turmr Positive/ Tot al Cells
Staining Reactiviy 3+) Breast carci nhoma 2/ 3
30- 90 biotinylat: 3131|.as control scFv; G@b@ﬁnﬂg{p@sﬁm -6 as control scFv; ** isPBS 3/ 3
40- 70 : 8&5 4/ 6

5%F : LA 2 .
30- 90 FCS an chifil mnd *+*is Biogropf Wooprol ok, 3/3
30-50 1-2+ Lung admbeci2r ci noma 3/4
10-70 1-2+ R Euéﬂ S—Tqr Ci ”%'FosmveCe 373
10- 95 1-3+ Iunn SR ﬁé arci %7
30 Cell Ling + Protein || \Bigtinylated Blotmylated Bnotmylated Biotingiatgd
10- 95 1-B+ conc’n 3Bl scFv# Hl1-scFv 3B1 ScFv# H11-scFv

(ng/mL)

SK-BR-3 200 149 233 11 36

{Breast adeno-

carcinoma)

MB-468 200 144 156 9 11

(Breast adeno-

carcinoma)

A-375 200 111 207 10 80

(Melanoma)

A-375 200 161* 235 28 76

(Melanoma)

LS-174T :

(Colon adeno 200 182 233 24 37

carcinoma)

HT-29

(Colon adeno- 200 141 179 12 18

carcinoma)

SKMG-1 100 148%* ' 206 9 31

(Glioma) 100 189** 224 14 27

HY9 100 1854+ 145 20 13

(T cell

Lymphoma)

WI-38

{Human 100 2934+ 255 26 15

diploid lung

cells)

5 125 labeled H11-scFv demonstrated an affinity of binding (Ka) of 3 x 10° L/mol for

LS174T cells (specific binding shown in Figure 13). '''In-H11-scFv demonstrated an
affinity of binding (Ka) of 3.6 x 10® L/mol for A-375 celis and 1.4 x 10° L/mol for
SKMGT1 celis. The results are depicted in Figure 14. There were approximately 24,000
binding sites/cell for A-375 cells and approximately 5000 binding sites/cell for SKMG1.
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Mel anoma

Ovari an carci nhoma
Prost at e carci noma

Sar coma

3/3
3/3
3/3
0/3

20-95
20- 30
20- 95

1-
1-
1-

2+
3+
2+

0 0
The resul ts obV2PH&6) ndi cate that weak (1+) to strong (3+) YE4PTWPEY was

observed 5

I n over 70% of the positikye control

recogni zed by Hl1l has a

was | argely unreactive with nornmal
simpl e epithelial

TRAE TREE resticiiibiate

| MPATH system
epithelia

to be unreactive.

cells,
nerves. Mesenc
fibrobl asts,

Al

React

- BB f

origin_ incl udi Ng DORforder to further tedt e reM4iv

Ivity

nts su

clanoma

restricted pattern of distribution.
human ti ssues
cells,

EOY:

| ar gel y unr eactive with anti body H11
observed®in rarelisceslis @omumneceﬂﬂmesm pwamimwbatgd\/\mhdhqtmylahé H11-scFv

ger m nal

cent egtsa
Positive imunore

%t:%e t"Q'I trrapJn %eﬁﬁvggﬁrﬁf

kel et al

as wel |
5 el orR of il

i ncl udi aspotiated mngenashecptasadmn bsqaktmaénocacxdoram(SIGBR-B), glioblagemiapher al
nd snoot h nmuscl e cells,
yphema g5l E‘esTi ssues of |ynphoid

Wmtmﬂ&d m? sef‘nm 1R85 h

‘sanpl e.

The anti gen
H11

tested in the

as the strat

seen neur

react’

ified

£ Bind o SACliGle f ound

‘&t oder mal

H4s were
Ity was

@ﬁnéij f‘g@fﬁmi’?’&% unor

tested cytoineay axﬂe@gxﬁaﬂ abge in Bﬂinﬁﬂb 2 gtheGfidan fllabdehde ant Y9 Bos{tRERBIR -
squanous, and small cell % %e oma, nel angoma, ovarian, and
prostate. ReacticlR TsAsyrd bk Sy cywometsy, T ‘@FB%!tf’@'rs“FY]h'ﬁdmb was biotinylaled BGA t he

tunor cells pregmNiResilistafCtOwn RESIVIETS

staining intensity ranged from weak

(1+) to strong (3+). Antibody Hll was, however, unreactive with all three
speci nme of 20 sarcoma tested. Sonme but not all normal counterparts
of the tunor cells, when present in tll}e speci nens, were reactive
with H11. A few nornmal cells present in bréraagf gastric and
WO 97/ 44461 t % %
PCT/ US97/ 08962 | CELL SAMPLES | CONC. MEAN FLUORESCENCE {POSITIVE
prostate carci nddNEwWer e fr eact i vEugtinL) | FLUORBSCENCE] THNCREASE OfaCELRS
cells that werg reacfive WMth antibody HIT are belTeyed to b
i nfl amrat ory cdlBueito§ t heBSosi npphi |l efmast 123 10
Lymphoma | BIOTIN- 200 126 9
BGA scFy 100 133 14
CA-46 BIOTIN- 200 262 108 76
H11-scFv 100 221 66 58
Teell PBS 150 6
lymphoma | BIOTIN- 200 155 8
BGA scFv 100 149 7
H9 BIOTIN- 200 186 20 13
H1l-scFv 100 171 15 9
Acute PBS 151 8
lymphoblast | BIOTIN- 200 171 14
oid leukemia | BGA scFv 100 159 10
BIOTIN- 200 231 35 34
. CCRF-CEM | Hl1-scFv 100 242 52 38
Burkitt’s PBS 151 10
Lymphoma | BIOTIN- 200 174 15
BGA scFv 100 169 13
RAMOS BIOTIN- 200 423 143 95
Hl1l-scFy 100 316 87 67
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cell lineage. In summary, antibody H11 is |argely
unreactive with normal human tissues with 5 t he exception of sone
normal tissues present in tunors. The Hll anti body detects an

antigen that is expressed in alnost all of the tunors tested.

EXAMPLE 7 WO 97/44461 HL1 C oning, Expr&I8isgiedstd

i mmunol ogi c reactivity 10 d n order to determne the ability
of Hll-scFv antibody fragnents to bind specifically to cancer
cells, the follow ng experinents were performned. The

single chain antibody constructs were nade by the foll ow ng procedure.
Primers specific to the 5 and 3" ends of the Hll kappa and nu V regions
wer e synt hesi zed on an Applied Biosystens DNA synt hesizer. Al
the prinmers contained a restriction 15 endonucl ease site for
cloning. Prinmers 5 and 6 al so contai ned additional nucleotides that

encode a (SGEEG) [err] linker. The prinmers used are listed in Table 7 where

the restriction endonucl easeEXAMPLE® r oduced i s underl i ned.

PCT/ US97/ 08962. .. .o W .

69 > an Tumor Cells Detgrmiped

Pri mer WMM Sequence (5 ->3") Site
| nt roduced TATGAAGACACCAGGCCGATATTGTGT TGACGCAG

Bbs1 In order to detepmine immyapregctivity of H11-scFv, the following experiment was

performed. Tumor cells were grown in T-flasks and cytospins were prepared and
incubated with biotinylated H11-scFv or PBS to determine binding.

10 The results of the immunoreactivity of H11-scFv are shown in Table 14
where reactivity is indicated as negative (--), weak positive (+), positive (+ or ++). These
results indicate that, as determined by immunoperoxidase staining, the epitope recognized
by Mab H11 is expressed by a number of different types of human tumor cells and cell

lines.
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2. TATCCGGATGCAGCCACAGTTCGTTT (SEQ | D NO. 8) BspEl

3. TATTCGGACAGGTGCAGCTGGTGGAG (SEQ I D NO 9) BspEl
4. TATGGATCCTGAGGAGACGGTGACCGT (SEQ I D NO 10) BanHl 5.
TATATATCCGGAGGT GGTGGATCAGGTGGAGGTGECTC  BspEl

CCAGGTGCAGCTGHQLIMMET(SEQ | D N0 11) 6. PCT/US97/08962
ACCTCCCGAACCGCCACCGCCAGAGACAGATGGTGCA  BsiEl

GCCACATTC (SEQ I D NO 12) PCR reactions were carried out
using priners 1 and 2 for the kappa dinmer, priners 3 and 4 for
the mu dinmer, priners | and 6 for the kappa nononer and priners 4 and 5 for
5 the mu nononer. The PCR fragnents were then purified and di gested
with their respective restrigihgiofy endonucl eases. The codi ng

nucl eoti des are depicted in SEQ ID NCS: 13 and 16 and the

conpl enentary nucl eotides are depicted in SEQ I D NCS: 15 and 18,

respectivel y. CELL LINES/TYPE OF TUMGREXPT €551 0N VECT OF PEACTIAEeNT at Mg &
ri bosone binding site, A signal 10 epti seque , &-nyc (L9E10
detection tag g hi cflgrﬁp falgl (QPP Ei GIJIF‘)PpR\ %%g § r}gﬁ-scgv OEI%WE %DV
cutting with B - DRLASIOMAC nononer and di mer constructs were
assenbl ed by ISiK(M{ﬁllng the respectlve kappa and m+ fragnments inte pSJFl and
transform ng y.g7 MG them into conpetent TGL E._ coli. Resultipg colonies
were screened Ve restriction endonucl ease digests
to conflrmth ‘4 PReCHASErASAHY t he sequences were 15

20 fl uorescent sequenci ng. - Tr &nsf or ned
@dé the HL1 nononer or diner expression plasniid

wer e shaken atL4ABGCOIONADENOCARCINOMA owed by the addition IPTGto a

final concent S&:¢9n of 0.1 [err]M The cells were in¢ubated for

a further 16 WHuR% and then harvested by _ -~ centrifugat#on. The

peri pl asm c prl@d4Ei ns containing the HlLl anti body were rel eased by
HUMAN BREAST ADENOCARCINOMA
SK-BR-3 - +
BT-20 - +
HUMAN LYMPHOMA CELL LINES
U-937 Histocytic Lymphoma -- +
H9 T Cell Lymphoma -- +
CEM Acute Lymphoblastoid leukemia -- -
MOLT-3 Acute Lymphoblastoid leukemia -- +
HL-60 Promyelocytic leukemia - +
KG-1 Acute myelogenous leukemia - +
K-562 Chronic myelogenous leukemia -- +
KATO 111 - ++
SAOS-2 - +
SK-0V-3 - +
BLADDER CELL CARCINOMA
T-24 - +
LARYNX CARCINOMA

- Hep-2 - +
EXAMPLE 10
| Reactivity of R binantly Produced Fil1 oGl
5 H11 IgG1 was produced in Chinese Hamster Ovary (CHO) cells as follows.

Several vectors containing cDNAs encoding light and heavy chain sequences of H11 were
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treatment with sucrose buffer (25% sucrose,
by ice cold shock buffer (10 MM Tris 8.0, 0.5 nM

f ol | owed

MyCl [err]). BNOrE&446dn was verified by

el ectrophoresis and Western Blotting. The
-charged colum (Pharmacia Hi Trap

a ni ckel
anti body 5
purified antibody mas dialyzed
concentrated to

70

1 mM EDTA, 10 MM Tris pH 8.0)

pol yacr yl aRFBuSYjdBI62
@nti body was purified using
hel ati ng col unm) and the bound

was eluted with an increasing gradi ent of

i m dazol e.

The

agai nst PBS/ 0. 02% sodi um azi de and
The antigenic simlarities

bet ween Mab Hﬂepa#d ﬁqommndmAamns ahaaptibiplicetlection criteria ofld;esc:eddstrﬁcts( ed

LI SA ELLSA BhesanaP Rt Y bhl: ERARiSSliallifel BRHIY Sl Bl

control IgM Hl1l-sckv or contr
rabbit anti- IHCisheavy chainrand LCgMiginichdimdy or rabbit anti-scFv antibody as

appropriate. The detection was by qo& anti-rabbit 1gG horse

radi sh peroxi dase foll owed by substrate. Thable ults, shovvn in

Figure 9, derDRg&hal HOSIO T Y ol MTanEsEiTs nd a
low affinity |of "DRATthsH, Horoimior | Ko ’fb*f\‘/'ﬁ'*'ﬁ?;lﬁJ GAL ‘E%"L AT

In order to gete Qe ok ive to
a 15 o] r8I scpv. the follow ng [experi ment  was
performed. HY _ MV vieEeclpgioniss t o |megmeygi| aPHERaNd

i ncubat ed wi th 5wl at ed H1 1 1§ ptichpekwise bi oli nyl at dd BGA
scFv (control bove. Bi oti nylated Hll-scFv
al so denonstr t EMf | i ni tHC { tetkwésen 8-| aextin DHFR
50-fold) for t han | he ddivdlatkwise celll fi xed}] ELI SA. |Dat a
correspondi nd tpNB3 concenfratron of 2.5 [errJo/nLC ¢t HIL -|scFv or
BGA scFv is shown i H@b& fnd |2V Dur e HO. clockwise zeocin | DHEW § 11
illustrates the por |1@nta;am'gabl e 8 Jel gicedinfiQolilifisel | tjration of reactlivity
of 5 0 y —ScrFv—or—the—brmdrng—to—tynphotre—eet+s Daudi
Ranos, CA-46 and CCRF-CEM cell's. At every concentration tested

(1.25 to 10 [err]g /Hrgge exms_sio:mﬁvrs have separatc igbentiona tsitestfethe sdqugiteséricoding y
for lynphoma Ciﬁé f:gin andJ ltxea vy anti %@’ chcgﬁncsi Qﬂ’}lgh lze\?el of constitutive expression of both the
heavy and light chains is directed by the cytomegalovirus immediate - early (CMV)
enhancer/promoter. A chimeric intron comprising the 5’ donor site of the first intron of the
10 human B-globin and the 3' acceptor site from the intron of an immunoglobulin gene (heavy
chain variable region) is located downstream from the promoter which has frequently been
shown to enhance gene expression levels. Polyadenylation of mRNAs are provided by the
poladenylation signal from the simian virus 40 (SV40).
The plasmids also contain the gene encoding dihydrofolate reductase (DHFR) and
15 can thus be grown in Chinese hamster ovary (CHO) DHFR deficient cells. Amplification
using methotrexate, a folate analogue and potent DHFR inhibitor, resuits in amplification
of the DHFR gene and its flanking sequences (namely, the light and heavy chains of the
antibody in the construct). A stepwise increase in methotrexate (from about 0.01 nM to
about 800 nM) concentration can produce very high levels of protein from the target
20 gene(s). The constructs also contain a gene which confers antibiotic resistance was a

selectable marker, either neomycin or zeomycin is used. The vectors are shown in Figs. 15
and 16.
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TABLE 8 Tunmor Cel | Lines Reactivity (O D. at 450 nmJ[err] SD)

Bi oti nyl ated BGA scFv Bi oti n-HL1-scFv Human Qi obl ast oma SKIV,%S}"089

0.01 [err] O. (MO 9744461 0.56 [err] 0.04 U 118MG 8. 01
[err] 0.02 0.47 0.03 D 54M5 81 0.01 [err] 0.00
0.50 [err] 0.02 Neurobl astona SK-N MC 0.01 [err] 0.00
0.50 [err] 0.02 Malignant Mel anoma SK- MEL-5 0.02 0.01
0.61 [err] 0.04 A-375 0.12 0.03 0. 97

[err]

0. 03 SK- MEL-2

0,02 [err],0.0 <71 [err]
0. 04 Breast adenoc aﬁﬁﬁuﬁﬁﬁ'ﬁﬂ%‘iﬁ°mew analysis of r°°°‘]"bmam8 Riodyseq %Hl]g&d
0.64 0.03 MB- 4kwn in Table 16 and 1llustrate thapH plllgGQ vifich binds to an antigen o'SKB-BR-9. 01

SK- BR- 3
0.01 0.00
[err] 0.00
0.01 [err]
5

0. 00

err]
breast carcmoma@elmap g# pqodocedem SHOels.
0.60 [err] 0.01 Lung adenocarci noma SW 9000
0.41 [err] 0.02

0. 58 0.02 BT-20

0.01

[err]

Table 16

Cell Lines/LD. % Increase of MF

above IgG1 control

Mean
Fluorescence (MF)

Conc. of IgG1 in
samples (mg/L)

PBS 156

Control IgGl 169

1129/ pNB1 172

o

1233 / pNB1 184

33 192

KL-13 / pNB2 14

KL-14/pNB2 33 186 10

Sb2 / pNB3 2.0 224 33

3sB3/ pNB3 39 200 13

10

15

20

EXAMPLE 11

H11 Bindi C Cell L

The binding affinities of H11 IgM and H11-scFv for various human cancer cell
lines were determined by labeling H11 antibodies with either radioactive iodine or
radioactive indium. '**I-H11-scFv was prepared with specific activities of 7, 20 or 150
uCi/pg and I1-H11 IgM with 0.6 uCi/ug were obtained. In addition, '''In-H11-scFv
having a specific activity of 13 and 38 uCi/ug was prepared as described in Example 12.
The scFv 3B1, which does not recognize the C-antigen, was used as a control to indicate
non-specific binding and was labeled with 150 pCi/ug.

125L_H11-scFv was purified using a P-2 minicolumn and analyzed by paper
chromatography in 85% methanol as shown in Figure 17. BLHN IgM was purified using
a Sepbadex G-50 mini-column (Pharmacia) and analyzed by paper chromotography in
85% methanol as shown in Figure 18. A Sephadex G-50 column was used to purify '''In-
H111 scFv which was then analyzed by ITLC-SG in 0.1 M Citrate as shown in Figure 19.
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SK-LU-1 0.01 [err] 0.00 0.45 [err] 0.03 A-427

0.01 [err] 0.00 0.40 [err] 0.05 Col on adenocarci nona SK- Co-1
0.01 0.00 0.56 0.01 HT-29 0.01 0.00
0.53 [err] 0.06 LS17T 0.01 [err] 0.00 0.57
[err] 0.02 CsWeJH44Pt sarcoma SACS- 2 0. 0BCT/ES57/08362 o
0.88 [err] 0.06 U2 Cs ' g9.02 [err] 0.00 0.93
0. 01 Bl adder cell carcinoma T-24 0.02 [err] 0.01

0.97 [err] 0.05 Ovarian adenocarci noma SK- OV-3 0.01 [err]
0. 00 0.77 [err] 0.02 Larynx carci noma HEP-2

0.02 [err] 0.00 Q. 04 ostate rei no 145 :
0.01 [err] 0.00 Results Ong.l gg:d{n shﬁwrbgl '4ad 4% %1gurerﬁ s%s t[ile 0. 01
[err] 0.00 specific bindfin® 6f '[ZfHH{I]l-ﬁFﬂfb LS174T human colon canceY\&2118.7 Figh&Olld shows
PCT/ US97/ 08962 72

Tumor Cel | Li rgtotal bmd'“ﬁ@ac‘f‘ﬁﬁ‘f%“@@755&'"3450 nm[err] SD)

Bi otinyl ated BGA 5%¥result§itﬁxﬁda ihddaneS®BEH11 binds specificaliPlol boﬁlell.'i‘l'iﬂ'r!ﬂd
car ci noma NCI - 0.01 Terr]

0.44 [ eﬁr] 0. deman mclanoma cﬂtSL H39 also binds, but with lower affinity,®o mgb{eéstmpn@r 6dl
0.44 [err] O. qa‘e

EXAMPLE 12
Tumor Imaging with "' Indium-DTPA-H11-scFv
10 H11l-scFyv was conjugated with the bycyclic anhydride of
diethylenetriaminepentaacetic acid (DTPA) at a molar ratio of 10:1 (DTPA:H11-scFv)
resulting in a substitution level of 2 moles of DTPA per mole of H11-scFv. DTPA-H11-
scFv was purified from excess DTPA on a Sephadex G-25 (Pharmacia) mini-column and
reconcentrated to 10 mg/mL using a Centricon-30 microconcentrator (Amicon). The
15 DTPA-H]11-scFv was radiolabeled to a specific activity of 25 mCi/mg with ""indium
acetate. Unincorporated '''In was removed using a Sephadex G-25 minicolumn. The
"Indium acetate was prepared from '''Indium chloride (Nordion) and 1 M acetate buffer
at pH 6.0. The radiochemical purity of the final '''In-DTAP-H11-scFv was greaier than
99% as measured by thin layer silica gel chromatography in 100 mM sodium citrate pH
20 5.0. Figure 19 shows the purification and TLC.
A female nude mouse with an existing subcutaneous A375 melanoma xenograft on
the right lateral side and a subcutaneous HT-29 human colon cancer xenograft in the mid-
abdominal region was injected intravenously in the tail vein with 100 pCi of "n-DTAP-
H11-scFv. The mouse was immediately placed under the gamma camera (Siemans
25 ZL.3700) interfaced with a GE Star 4000i computer and a dynamic acquisition was
obtained for 120 minutes, for a total of 480 frames of 15 seconds each. The frames were
then combined into 12 x 10 minute images. The A375 tumor was visible on the right
lateral side of the mouse as early as 30 minutes post-injection.
Region-of-interest analysis of the two tumors showed that the A375 tumor
30 accumulated radioactivity throughout the 120 minute study, whereas the HT-29 tumor
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Lynphorma cel |l |ines Chroni c nyel ogenous | eukem a

K- 562 0.02 [err] 0.00 0.65 [err] 0.00
Acut e | ynphobl astic | eukem a CEM

0.04 0.00 1.4 0.03 Burkitt Lynpho

CA- 46 WO 97/44461 0.02 [err] 0.00 1ygp“"t')r /08962
RAMOS 0.04 [err] 0.00g3 1.3 0.02

DAUDI 0.02 [err] 0.00 1.38 [err] 0.01
In order to verify the specificity of biotinylated Hll-scFv for cancerous
cells, the foll owi ng experiment was perforned. Mlignant and

cFv was

normal tissue 5&%%[5@3%&@& vity for the first h&&r"ag& fied ﬂﬁ'}gdlbﬂﬁ%?fﬁge%}io%

bi oti nyl ated Hl1l-scFv as descri
used to stain mﬂmedndamfelytammntamtmmbwi 15fairss and the twe atidwson the

are depicted i nornal tissues and ble 9 fqor tunor tissues.
Fi gure 12 depi &)tgni Fight ?’8‘?@%’?’(}% ‘%“F%‘r‘@@em&%* grwetﬁgwymahuﬂmf%muaywm
control scFv the two tumors. OTReHAROW GO é:'ohﬁhe@ the A375 tumor, and the broadTQ'?ovggé frs it
Table 9 denonstrate_that bjotinylated Hl1-scFv generally does not i

react t o nor mathettls3 mumor. ANﬁﬁ%'ﬂtl tiggues visiblelon thmmnﬁs inqlugde hecheart diver kidneys
denonstrat ed N@ng pladder. Th tgmfs%?&{eﬁuéz‘é%%dl Yamolheb erggnﬁ%ct%ﬁfaﬁg{eal erve

positive signal generate rmal ~pancreas

ti ssues. |n Takideeyd and biadden dmcv@dihls dioro maasurxﬂbitﬁnaﬂ‘i' MIDTARMY1-4¢Fv. The

i ndi cat es weakls%alpomtltV{el actit},/lit“\l/. WO 97/ 44461 .
PCT/ US97/ 08962 amoun iver uptake may be due to blood flow to the liveg or to partial binding of
TABLE 9 "M In-DTAP-H11-scFv to the fiver.

10 Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity and understanding, it will be apparent to
those skilled in the art that certain changes and modifications may be practiced. Therefore,
the description and examples should not be construed as limiting the scope of the

invention, which is delineated by the appended claims.
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Nor mal Ti ssues

Reactivity of Biotinylated Hll-scFv

(50 [err]g/n) Cortex -ve Breast
-ve Colon -ve Heart

-ve Liver -ve Lynph node

-ve Prost at e WO 97/44461 -ve Thyroid PCT/US97/08962
-ve Adrenal g4V € Cer ebel [ um

-ve Lung -‘\/e Pancr eas

+/ - Peripheral Nerve +/-  Skin

-ve Spl een -ve Snooth nuscle

:z: St omach WO 97/ 44461 SEQUENCE %%S?I;I;erms

PCT/ US97/ 08962(1) GENERAL INFORMATION: '

TABLE 10 Ti ssue Type . Nunber of Per cent age of
Range of (1) APPLICANT: Dan, Michael D.

Maiti, Pradip K.
Kaplan, Howard A.

{ii) TITLE OF INVENTION: ANTIGEN BINDING FRAGMENTS H1l, THAT
SPECIFICALLY DETECT CANCER CELLS, NUCLEOTIDES ENCODING THE
FRAGMENTS, AND USE THEREOF FOR THE PROPHYLAXIS AND

DETECTION OF CANCERS
(iii) NUMBER OF SEQUENCES: 18

{iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Morrison & Foerster
(B) STREET: 755 Page Mill Road
(C) CITY: Palo Alte
(D) STATE: CA
{E) COUNTRY: USA
{(F) ZIP: 94304-1018

{v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBEM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS

(D) SOFTWARE: PatentIn Release #1.0, Version #1.30

{vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:
(C) CLASSIFICATION:

{viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Lehnhardt, Susan K.
(B) REGISTRATION NUMBER: 33,943
(C) REFERENCE/DOCKET NUMBER: 31608-20001.20

(ix) TELECOMMUNICATION INFORMATION:
{A) TELEPHONE: (415) 813-5600
{B) TELEFAX: (415) 494-0792
{(C) TELEX: 706141

(2) INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: S43 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: double
(D) TOPOLOGY: linear

{ix) FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION: 1..543
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positives/ Total Tunmor Cells Reactivity (0 - +3)

sanpl es tested st ai ni ng Breast carci noma 27/ 31

40/ 60 1- 3+ Col on carci noma 23/ 26 80/ 100
1-3+ Mel anoma 13/ 14 50/ 70

1- 3+ - POIMMeE carcinoma  17/20 20/ 70 PCTIUSITORISE 5.
Cervi x squanmobus 22/ 24 nd gs 1-2+

cell carcinoma Cer vi X 9/9 nd

1-2+ adenocar ci nona Kaposi Sarcoma 7/ 8

nd 1-2+ Beni gn Col on 0/ 2 0
0 nd: not determ ned The results presented in
Tabl e 10 indicate ;‘Qaggcg%bﬁ ip¥ScrRE bRIoRL NgoWasSnd.Qund i n nost br east
(27/31) and colon (23/26) and prostate (17/20) carcinoma sanples tested.

Positive 5 CAAGCSAAITNAGUYGNAST faondhTadT 2Ancrentct gitotarcene endacater@n of 6o
H11-scFv. Al though the staining was predom nantly detected in -
tunor cells, vaAPTHUATCECTHCACCTCER GEERRECHTA FEAWTMWG%GAWWAC 120
stroma and adj acent tissue. The Hll-scFv was also tested for it

speci ficity fofSHfGRRE CCATAGAGTT TERATTRASC TRRETIESGI 1S BT al ﬁ‘@ﬁ“ﬁf“&f preséfed
in Table 11 mh‘f&ﬁféﬂ%ﬂﬁ&g@sﬁ:}?%@ greT @&M&B%&&&E@%&&&cﬁé@' ni gg, of
H11-scFv with nornma uman ssue sec

I ons.

PCT/ US97/ 08962 creagacter corerccactRrOrdcAdAd dceTTCAGAA GCTTTGCTAT GCACTGGGTC 300

75 _

TABLE 11 CGCCAGGCTC TAGGTAMSG 63CTGGAGTEE GTGGCAGTTA TATCATATGA SCEAAGCRT 360

[err]g/nl) 3B1 scFv (25 [err]g/m)
AAATACTACG CAGACTCCGT GAAGGGGCGA TTCACCATCT CCAGAGACAC TTCCAAGAAC 420
ACGGTGTATC TAAAAATGAA CAGGCTGAGA ACTGAGGACA CGGCTGTCTT TTACTTGTGC 480
GAAAGACAGA GCCTGCTGGG TGACTATGAC CACTACTACG GNTTGGACGC TTGGGGAAAG 540
GGa 543

(2) INFORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 179 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Gln Ala Ile Val Thr Leu Asn Thr Gln Ala Met His Pro Thr Arg Trp
1 5 10 1s

Glu Leu Ser His Met Val Asp Leu Gln Ala Ala Ala Leu Val Ile Sexr
20 25 30

Ser Phe Ile Thr Glu His Arg Gly Leu Thr Met Glu Phe Gly Leu Sex
35 40 ’ 45

Trp Val Phe Leu Val Ala Leu Leu Arg Gly Ile Gln Cys Gln Val Gln
50 55 60

Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu Arg
65 70 75 80

Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Arg Ser Phe Ala Met His
85 90 95

Trp Val Arg Gln Ala Leu Gly Lys Gly Leu Glu Trp Val Ala Val Ile
100 105 110
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Adr enal [err] -[err]
Cerebel | um - -

Cort ex - -

Col on [err] -

Br east -[err] - PCT/US97/08962
Ki dney [err] -[err]

Aorta -[err] 86 -

Hear t [err] -[err]

Li ver [err]+ [err]

Lung

Lynph node

Pancr eas
Pituitary
Prostate

Peri pheral nerve
gland [err])

WO 97/44461

Ser Tyr Asp Gly Ser Thr Lys Tyr Tyr Ala Asp Ser Val_Lys Gly Arxg
115
[ er I‘] 120 125 _

?r'}hr STr L¥j g\sn Thr L(ef.l Iéys] er I’] )
S in - (sweat

As(nsnwt.e\g |agickhf @310] Asp Thr Ala val phe Tyr Sﬁlue@@ Glu Arg

Phe Thr Ile Ser Arg[
130

Val Tyr
140

-[err] 145 150 Smal | 1sit esti ne 160

-[err] St omach

_ [ er r] Gln Ser Leu Leu Gly Asp Tyr Asp H:gt TyyT¥e|Gdy Leu Asp Ala Trp

lerr] [erﬂfs 17°Thynus 175

-[err] Gly Lys Gly Thyroid

-[err] - S94- 7474- 2

(Colon Car. control) ++

EXAMPLE 8 (2) INFORMATION FOResEQt invivbys:0f H1l -scFv to L| ve Tunor Cells as

Det erm ned by Fl ow Cytonetry 5

| i nes were prepared f@h
Tunmor cells (c)
H11l-scFv or control bhgt
reactivity was
positive cells.

Seehil ©

at a protein concentratlon of 100

In order to test the reactivity
of HL1 -scFv to | {¥eSEQPHEPE EBARASTERIBTICS: f r om t unor

cel |

tﬁ?ﬂ?c ﬂbﬁﬁﬁ??aa§ descri bed above in Exanple 2.

bated with either biotinylated

Y as descri bed
err]g/nL or

prepared as descri bed

200 [err]g/m.. The

(xi) SEQUENCE DESCRIPHIOKElsb ®0nais:t he nean fluorescence and %
A biotinylated H1l-scFv was 10

above and at ECYSFEACEFIFAABPRTEAR RBCICTRCTAS GTEGtraAG htBcdoasesd giericrercT
200 [err]g/m.. The mean fluorescence and % positive cells are shown in

above

60

Tabl e 12 wher ETSQ f\ TAAARGACAG CCGTGTCCTC AGTTCTCAGC CTGTTCATTT TTAGATACAC 120
CGTGTTCTTG GAAGTGTCT; TGGAGATGGT GAATCGCCCC TTCACGGAGT CTGCGTAGTA 180
TITAGTGCTT CCATCATATG ATATAACTGC CACCCACTCC AGCCCCTTGC CTAGAGCCTG 240
GCGGACCCAG TGCATAGCAA AGCTTCTGAA GGGGAATCCA GAGGCTGCAC AGGAGAGTCT 300
CAGGGACCTC CCAGGCTGGA CCACGCCTCC CCCAGACTCC ACCAGCTGCA CCTGACACTG 360
GATACCTCTT AARAGAGCAA CGAGGARAAC CCAGCTCAGC CCAAACTCCA TGGTGAGTCC 420
TCTGTGTTCA GTGATGARGC TTGAAATCAC TAGTGCGGCC GCCTGCAGGT CGACCATATG 480
GGAGAGCTCC CAACGCGTTG GATGCATAGC TTGAGTATTC TATAGTGTCA CCTARATAGC 540
TTG 543

(2) INFORMATION FOR SEQ ID NO:4:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 450 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: double
{D) TOPOLOGY: linear
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biotinylated 3B1 as control scFv; * is biotinylated BGA SL-6 as contr ol

scFv; ** is PBS 5% FCS as control; and *** is Biotj4y

control scFy WO 9744461 i%ﬁﬁ e 12

Mean Fl uorescence % Positive Cghls Cel I Line

Protein Biotinylated Biotinylated Biotinylated Biotinylated

conc' n 3Bl scFv # H11- scFv 3Bl ScFv# H11- scFv

([err]g/m) SK- BR- 3 200 149 233

11 (ix) FEAfUREEast adeno- car ci noma) MB- 468

200 144 () name/xE®5 cps 9 11

(Breast adeno- (BL AOEATTIONR) . . 450 A- 375 200

111 - 207 10 80 (Mel anonma)

A- 375 (xzocpsqumcg DESCRIPTEON: SEQ ID NO:4: 235 28

76 (Mel an 2 LS-174T c(c n_adeno 200

182 - ggemm- G MCATGGAGET CCAGGCGCAG CTTGPETT 'rcc'rcc';@g;r SIRBTREFCA 60

HT- 29 %%ﬁgceagﬂ&q‘imm G’L%%Qx:ccm rerceacaca deretertr ereTcchéde 120

12 carci nona
GAAAGAGCCA CCCTCTCCTG CAGGGCCAGT CAGAGTGTTA GTAGCAGCTA CTTAGCCTGG 180
TACCAGCAGA AACCTGGCCA GGCTCCCAGG CTCCTCATCT ATGGTGCATC CACCAGGGCC 240
ACTGGCATGC CAGACAGGTC CAGTGGCAGT GGGTCCGGGA CAGACTTCAC TCTCACCATC 300
AGTAGACTGG AGCCTGAAGA TTTTGCAGTG TATTACTGTC AGCAGTATGG TAGCTCACCT 360
CAGACACCTC AGATCACTTT CGGCGGAGGG ACCARGGTGG AGATCARACG AACTGTGGCT 420
GCACCATCTG TCTTCATCTT CCCGCCATCT 450

(2} INFORMATION FOR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 150 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Leu Glu Met Asp Met Glu Phe Gln Ala Gln Leu Leu Phe Leu Leu Leu
1 5 10 15

Leu Trp Leu Pro Asp Ile Thr Gly Asp Ile Val Leu Thr Gln Ser Pro
20 25 30

Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg
as 40 45

Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys
50 55 60

Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr Gly Ala Ser Thr Arg Ala
65 70 75 80

Thr Gly Met Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
. 85 90 95

Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr
100 108 110

Cys Gln Gln Tyr Gly Ser Ser Pro Gln Thr Pro Gln Ile Thr Phe Gly
115 120 125
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SKMG 1 100 148** 206 9

31 (diom) 100 189** 224 14
27 H9 100 185*** 145 20

13 (T cell Lynphong) W- 38 (Human

100 2097144461 255 15PCT/USIT08I6Y | p| oi d

| ung cells) 5 err%k I abel ed H11 -scFv denonstrated
an affinity of binding (Ka) of 3 x 10[err[®L/nol for LS174T cel ls
(specific binding shown in Figure 13). [err]ln-Hl1l-scFv denonstrated an
affinity of binding (Ka) of 3.6 x 10[err] L/nmol for A-375 cells and 1.4 x
10[err] L/nol for SKI\/Gl ceIIs The results are depicted in Figure

'14. There were ap%gom mat eIO%, ndi ng S|tes/cell for A-375
cel I's and approxi IaY €y 50 bYﬂdFJn‘b 14 f‘é%/“(f%l’l'hrf"fﬂl SRMEE. Fro Ser val

WO 97/ 44461
PCT/ US97/ 08962 Phe Ile Phe Pro Pro Ser 7

These results indingate that purifhed forms of Mab H11l bind to a cell

surface- associ ated antigen(s) expressed on breast adenocarci noma
(SK-BR-3), gl ileblamermamion For sEQ IPSiVE> 1), and nel anoma (A-375) | ynphoma
cell lines. In order to further test the reactivity of

bi oti nyl ated H11 (éblf\FQWCFlwyﬁgﬁﬁﬁlm

{A) LENGTH: 4

(B} TYPE: nucleic acid
(C) STRANDEDNESS: double
(D)} TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

AGATGGCGGG

ARGATGAAGA CAGATGGTGC AGCCACAGTT CGTTTGATCT CCACCTTGGT 60
CCCTCCGCCG ARAGTGATCT GAGGTGTCTG AGGTGAGCTA CCATACTGCT GACAGTAATA 120
CACTGCAAAA TCTTCAGGCT CCAGTCTACT GATGGTGAGA GTGAAGTCTG TCCCGGACCC 180
ACTGCCACTG AACCTGTCTG GCATGCCAGT GGCCCTGGTG GATGCACCAT AGATGAGGAG 240
CCTGGGAGCC TGGCCAGGTT TCTGCTGGTA CCAGGCTAAG TAGCTGCTAC TAACACTCTG 300
ACTGGCCCTG CAGGAGAGGGE TGEGCTCTTTC CCCTGGAGAC AAAGACAGGG TGCCTGGAGA 360
CTGCGTCAAC ACAATATCTC CGGTGATATC TGGGAGCCAG AGTAGCAGGA GGAAGAGAAG 420
CTGCGCCTGG AACTCCATGT CCATCTCGAG 450
{(2) INFORMATION FOR SEQ ID NO:7:

(i} SEQUENCE CHARACTERISTICS:

(A) LENGTH: 34 base pairs

(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:
TATGAAGACA CCAGGCCGAT ATTGTGTTGA CGCA 34

(2) INFORMATION FOR SEQ ID NO:8:

{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:8:

SUBSTITUTE SHEET (RULE 26)



5 cells, cells fromtunor cell lines were prepared and incubated with
bi oti nyl ated Hl11l-scFv at a protein concentration of either 100
[err]g/mL or 200 [err]g/nL and anal yzed by fl ow cytonmetry as
described above in Exanple 2. The nean fluorescence and % pQsiticfussd! | S
wer e measur ed W 944484 cyt onetry. The control for scFv bindi ng Was

bi otinyl ated BGA scFv. Results arggshown in Table 13. 10
Table 13 % % CELL SAMPLES CONC. MEAN
FLUORESCENCE PCOSI Tl VE LI NE ([err]g/m)
FLUORESCENCE | NCREASE CELLS Burkitt's PBS
igg TATCCGGATG CAGCCACAGT 'xjcg'r'r'r Lynphoma B:Bgl ls\t:Fv 1(%%0
%gg (2) INS'%RMATION FOR SEQ 1%4«0:9: CA- 46 Bl OTl N- 0300
: 1 7 H11- scFv 1
221 G6) SEQUENCE CHARAGSBRISTICS: T cell PBS
150 (A) LENGTH: 2éGbase pairs | ynphoma Bl OTI N- 200
155 . (B) TYPE: nuclgic acid BGA scFv 100
{C) STRANDEDNESS: single
igg oo (P TOPOLOGY: fg“e“ " Ell(lj:r!sgl-Fv 1(2)80
i 8 smomes s, o wopAOUE B
171 TATTCGGACA GGTGCAGCTG drEeac oid |l eukemia BGA scFv 300
159 10 BI OTl N- 200
231 (2) BPEORMATION FOR SEQ 37} NO:10: CCRF-CEM  H11-scFv 100
]2_212_ (?.)2 SEQUENCE CHARﬁC%‘%RISTICS: Lyn-gﬁ:):-(rlatt SBI OT:DEI_S 200
174 (A} LENGTH: 27, base pairs BGA = 100
(B) TYPE: nucgﬁc acid SCkv
169 {C) STRANDEDN : single

(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:
TATGGATCCT GAGGAGACGG TGACCGT 27
{(2) INFORMATION FOR SEQ ID NO:11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 650 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11l:
TATATATCCG GAGGTGGTGEG ATCAGGETGGA GGTGGCTCCC AGGTGCAGCT GGTGGAGTCT &0
(2) INFORMATION FOR SEQ ID NO:12:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

ACCTCCGGAA CCGCCACCGC CAGAGACAGA TGGTGCAGCC ACATTC 46
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RAMOS Bl OTl N- 200 423 143 95

H11 -scFv 100 316 87 67

WO 97/ 44461

PCT/ US97/ 08962 78
ELXAVMPLE 9 5 w097/44468i ndi ng of Biotinylated Hll-scFv to HunB@T/UEATEBISLe| | S
Det erm ned by | mmunoper oxi dase St ai ni ng I n
order to determ ne inmmunoreactivity of HLI™-scFv, the follow ng experi nent
was performed. Tunmor cells were grown in T-flasks and cytospins
wer e prepared and I ncubated with biotinylated HL1-scFv or PBS to
determ ne binding. 10 The results of the i nmunoreactivity of
H11l-scFv are shown in Table 14 where reactivity is indicated as

negative (--), weak positive (), positive (+ or ++). These

results indicate that, as determ ned by i mmunoper oxi dase staining, the
epi t ope recogni zed by Mab H11l is expressed by a nunber of

di fferent type&) ofnrosmernot woRrsegeld foaad cel | l i nes.

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 918 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: join(l..906, 913..918)

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

GAA TTC ATG AAA AAA ACC GCT ATC GCG ATC GCA GTT GCA CTG GCT GGT 48
Glu Phe Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly

1 5 10 15
TTC GCT ACC GTT GCG CAG GCC GAT ATT GTG TTG ACG CAG TCT CCA GGC 96
Phe Ala Thr val Ala Gln Ala Asp Ile Val Leu Thr Gln Ser Pro Gly

20 25 30
ace CTG TCT TTG TCT CCA GGG GAA AGA GCC ACC CTC TCC TGC AGG GCC 144
Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala
35 40 45
AGT CAG AGT GTT AGT AGC AGC TAC TTA GCC TGG TAC CAG CAG AARA CCT 192
Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro
50 55 60

GGC CAG GCT CCC AGG CTC CTC ATC TAT GGT GCA TCC ACC AGG GCC ACT 240
Gly Gln Ala Pro Arg Leu Leu Ile Tyr Gly Ala Ser Thr Arg Ala Thr

65 70 75 80
GGC ATG CCA GAC AGG TTC AGT GGC AGT GGG TCC GGG ACA GAC TTC ACT 288
Gly Met Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

85 90 95

CTC ACC ATC AGT AGA CTG GAG CCT GAA GAT TIT GCA GTG TAT TAC TGT 336

Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyx Tyr Cys
100 105 110

CAG CAG TAT GGT AGC TCA CCT CAG ACA CCT CAG ATC ACT TTC GGC GGA 384

Gln Gln Tyr Gly Ser Ser Pro Gln Thr Pro Gln Ile Thr Phe Gly Gly
115 120 125

GGG ACC AAG GTG GAG ATC AAA CGA ACT GTG GCT GCA CCA TCT GTC TCT 432

Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Ser
130 ' 135 140
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79 Table 14 CELL
LI NES/ TYPE OF TUMOR REACTI VI TY
PBS H11l-scFv (50 [err]g/nl) HUVAN GLI OBLASTOVAP MG |
- WO 97/ 1 U-87 MG CTIUS97/089§£(
-- _ + HUVAN NMALI GNANYT MELANOVA A- 375
.- + SK- MEL- 5 --
++ HUVAN COLON ADENOCARCI NOVA SK-CO- 1
-- + HT- 29 --
+ 1 74T GGC GGT GGC GGT TCC GGA GGT GGT GGA TCA GGT GGA GGT GGC TCC CAG 480 +
HUMAN BREAST A@E‘ exr Gl Gly% Eﬁ.ys'Ser Gly Gly Gly Gly Ser Gin
145 + BIz 20 155 160
-- . + HUVAN LYMPHOMA CELL LI NES U 937
Hi stocyti c LyrXeorre CTG GTG GAG TCT GGG GGA GGC GTG GTC CAG CCT GGG AGErTdc 528HO T
Cel | Lynphona Val Gln Leu Val Glu Sexr Gly Gly Gly Val Val Gln Pro Gly ArgiSer CEM
Acut e ‘Lynphobl ast oi d | eukedfd - 170 175. MOLT- 3
éCUt € :_yrrp{lobl cl'ce%@%'? GCA GCC TCT GGA TTC CCC TTC AGA AGC[ rtlc'r I@'E"‘ 60
romyel ocytic kﬁ%'}{u Ser Cys Ala Ala Ser Gly Phe Pro Phe Arg Ser Phe Ala
Acute nyel ogenous eqs& 185 190 + K- 562
Chroni ¢ nyel ogenous | eukem a - - i + GASTRI C
CARCI NOVA aTe TEEd ke cac caG GCT CTA GGC AAG GGG CTG GAG TGG GTG GCA- 624
++ HUMAN tCSIEECREMAC A8ARTOMAa Leu Gly Lys Gly Leu Glu Trp Val Ala
195 200 205
GTT ATA TCA TAT GAT GGA AGC ACT ARA TAC TAC GCA GAC TCC GTG AAG . 672
Val Ile Ser Tyr Asp Gly Ser Thr Lys Tyr Tyr Ala Asp Ser Val Lys
210 218 220
GGC CGA TTC ACC ATC TCC AGA GAC ACT TCC AAG AAC ACG GTG TAT CTA 720
Gly Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn Thr Val Tyr Leu
225 230 235 240
ARA ATG AAC AGC CTG AGA ACT GAG GAC ACG GCT GTC TAT TAC TGT GCG 768
Lys Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Val Tyr Tyr Cys Ala
245 250 285
AGA GAT CAG AGC CTG TTG GGT GAC TAT GAC CAC TAC TAC GGT TTG GAC 816
Arg Asp Gln Ser Leu Leu Gly Asp Tyr Asp His Tyr Tyr Gly Leu Asp
260 265 270
GTC TGG GGC AAA GGG ACC ACG GTC ACC GTC TCC TCA GGA TCC GAA CAA 864
Val Trp Gly Lys Gly Thr Thr Val Thr Val Ser Ser Gly Sexr Glu Gln
278 280 2885
ARA CTG ATC AGC GAA GAA GAT CTG AAC CAT CAC CAT CAC CAT 906
Lys Leu Ile Ser Glu Glu Asp Leu Asn Hig His His His His
290 295 300
TAGTGA AAG CTT 918

Lys_ Leu

(2) INFORMATION FOR SEQ ID NO:14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 304 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:
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SACS- 2 -- [err]

HUVAN OVARY ADENOCARCI NOVA SK- Ov- 3

-- [err] BLADDER CELL CARCI NOVA T-24

-- + LARYNX CARCI NOVA Hep- 2

-- WO 97/44461 + PCT/US97/08962 X ANVPL E
10 Reactivity of Reconbi nang/y Produced H11l 1gGlL 5

H11l 1gGL was produced in Chinese Hanster ary (CHO cells as foll ows.

Several vectors containing cDNAs encoding |ight and heavy chai n sequences
of H1l were WO 97/ 44461
PCT/ US97/ 08962, . phe me 80

prepared. The of i entation, YONRS Hefts AahdIadiroiadt @ b 81 Obh criteria of

t hese constructs are shown in Table 15 where s
cytomegal ovi r ee bk ivea1 dRY6imOAD] aL® 11 €HE RSOy 6ln ser pro BEy ! S heavy
chain and LC is |ight chain. 25 3o . .

Tabl e 15 vector DNA insert HC + LC pronoter orientation
anti biotic afffd Lfu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu SerpCyHTBteRla

sel ection 3ppNB1 cDNA 40 45  heavy and CWwW*

HC- cl ockw se neo Ln DHFR | i ght chai ns
LG anticl ockims&;n e War ser PRB2ST T “SRBRA TP TYr Gln cln Lys Pro

Gly Gin Ala Pro Arg Leu Leu Ile Tyr Gly Ala Ser Thr Arg Ala Thr
65 70 75 BO

Gly Met Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 20 95

Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys
100 105 110

Gln Gln Tyx Gly Sexr Ser Pro Gln Thr Pro Gln Ile Thr Phe Gly Gly
115 120 125

Gly Thxr Lys Val Glu Ile Lys Arg Thr Val Ala Ala.Pro Ser Val Ser
130 135 140

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gln
145 150 155 160

Val Gln Leu Val Glu Ser Gly Gly Gly Val val Gln Pro Gly Arg Ser
165 170 175

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Arg Ser Phe Ala
180 185 190

Met His Trxp Val Arg Gln Ala Leu Gly Lys Gly Leu Glu Trp Val Ala
198 200 205

Val Ile Ser Tyr Asp Gly Ser Thr Lys Tyr Tyr Ala Asp Ser Val Lys
210 215 220

Gly Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn Thr Val Tyr Leu
225 230 235 240

Lys Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Val Tyr Tyr Cys Ala
245 250 255

Arg Asp Gln Ser Leu Leu Gly Asp Tyr Asp His Tyr Tyr Gly Leu Asp
260 265 270

Val Trp Gly Lys Gly Thr Thr Val Thr Val Ser Ser Gly Ser Glu Gln
275 280 285
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heavy and cw HC - cl ockw se zeocin DHFR

| i ght chai ns LG cl ockw se pNB3 cDNA
heavy and cw HC - cl ockw se zeocin DHFR | i ght
chai ns LC - anticlockw se 5

These exB ession
vect ors have wW@Iad#be i nsertional sites for the sequences e st it

the light and heavy anti body chains. A hi | evel of constitutive
expression of both the heavy and~light chains is directed by the
cytonegal ovirus i medi ate - early (CW) enhancer/pronoter. A
chimeric intron conprising the 5 donor site of the first intron of the 10
human [err]-globin and the 3' acceptor site fromthe intrqon of an

i nmunogl obul i rf'yﬁe%gé; tHe§f% Glu Glu as Le&h%ﬁ“n“’&fa?’r“aﬁfe“f%&i‘ﬁﬁ)"silse"l ocat ed

downst ream from the pronoter whic *has frequent!| y been shown to

enhance gene ey’ Aaskribe ek Seo PP ¥adsnyl ation of nRNAs are provided by
t he pol adenyl ation signal fromthe siman virus 40 (Sv40).

The pl asm ds al so cionsspuendehenrgaeerestaosl ng di hydr of ol at e reduct ase (DHFR)
and 15 can t hust(AeLRNcDNN Y9inb&ie peigs hanster ovary (CHO DHFR
deficient cells. AnpliBcBffEgrmucleic acid ysjng nethotrexate, a folate
anal ogue and potent DHER PTRANVPONESS: $i@8l8ts in anplification

the DHFR gene and its fafRPHfYscdietces (nanely, the light and heavy

chai ns of the . U@ggﬁj Egg i h ruct). A stepwi se increase in
met hot r exat e (fro#ﬁ_ugtb%ﬁ .0 n?\{/f%%(’&'_ glgé:(H}Smtf"}a'i‘t;'out 800 nM concentration
can produce Vegatciiic 1A edcTeR cRIA@ITD dAcRIBrree réatraficaZPrrrrrarTe JENELHS) -
The constructs al so contain a gene which confers antibiotic resistance was

a Sefcarccushe aMardaSIGA €CATeeTCOTETNTRUICHA® ACGISORAACT CETASTAGSEd. Tim®

vectors are shown in Figs. 15 and 16. WO 97/ 44461
PCT/ US97/ 08962GTCATAGTCA CCCAACAGGC TCTGATCTCT CGCACAGTAA TAGACAGCCG TGTCCTCAGTSJ_ 180

L T R S SRR R G 0L

of

SK- BR- 3 TCGGCCCTTC ACGGAGTCTG CGTAGTATIT AGTGCTTCCA TCATATGATA TAACTGCCAC 300
CCACTCCAGC CCCTTGCCTA GAGCCTGGCG GACCCAGTGC ATAGCAAAGC TTCTGARGGG 360
GAATCCAGAG GCTGCACAGG AGAGTCTCAG GGACCTCCCA GGCTGGACCA CGCCTCCCCC 420
AGACTCCACC AGCTGCACCT GGGAGCCACC TCCACCTGAT CCACCACCTC CGGAACCGCCT 480
ACCGCCAGAG ACAGATGGTG CAGCCACAGT TCGTTTGATC TCCACCTTGG TCCCTCCGCC 540
GAAAGTGA'TC TGAGGTGTCT GAGGTGAGCT ACCATACTGC TGACAGTAAT ACACTGCAAA 600
ATCTTCAGGC TCCAGTCTAC TGATGGTGAG AGTGAAGTCT GTCCCGGACC CACTGCCACT 660
GAACCTGTCT GGCATGCCAG TGGCCCTGGT GGATGCACCA TAGATGAGGA GCCTGGGAGC 720
CTGGCCAGET TTCTGCTEGT ACCAGGCTAR GTRGCTGCTA CTAACACTCT GACTGGCCCT 780
GCAGGAGAGG GTGCCTCTTT CCCCTGGAGA CARAGACAGG GTGCCTGGAG ACTGCGTCAA 840
CACAATATCG GCCTGCGCARA CGGTAGCGAA. ACCAGCCAGT GCAACTGCGA TCGCGATAGC 200
GGTTTTTTTC ATGAATTC 218

(2) INFORMATION FOR SEQ ID NO:16:

{i} SEQUENCE CHARACTERISTICS:

(a)
()
(C)
(D)

LENGTH: 867 base pairs
TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear

SUBSTITUTE SHEET (RULE 26)



breast carcinoma cells can be produced in CHO cells. 5

Tabl e 16 Cell Lines/I.D. Conc. of 1gGL in Mean %
I ncrease of M- sanpl es (ng/L) Fl uor escence
(MF) above I1gGl control PBS

156 WOHTas4sE | gGL 5 PCTAIS97/08962

1129 / pNB1 2 172 2

1233 pNBl 2 % 184 9

KL-13 / pNB2 3.3 192 14
KL-14 / pNB2 3 3 186 10

Sb2 / pNB3 224 33

3sB3 / pNB3 (1x) F’f’;‘f"“ 200 18
EXAMPLE 11 I, n 0 n Cel | Lines

The binding affi nltles ofmﬁﬁ %f& scc:é% %?é)r vari ous human cancer

cell 10 | ne&lmmﬁq&mglm P BGhehll1l antibodies with either
radi oactive iodine or radi oactive indium [err]l-Hl1l-scFv was

prepared with caperrcfite zrat AV he@scDiATE , ccROamaY 6A56rT 6oa ore cer[c@fr ] G /[ qer] g
and [err] |- HLBlr giteitetthLy®. Byq @&hr PGk /Iermpgileenle wdll aln@eu aha cgdi tion,
[err]In-H11-scFY I‘Favi ng a speci fil® act ivity of 13sand 38
[err]Ci/[err] Prepa as_desc in le 12. The scFv
3B1, which do%é\%g 2§c§)§n§%%cf%§c%‘%ﬁ f 3?'@ HB‘E%EGG AET £RFFErol to9s

i ndi cate 15 eCr' ARG N R F%g}’éaeg\npfﬁ %0
[err]G/[err]g. [err]I- 11-scFv was purlfled using a P-2

M ni col uMm andicangryzZeedTity TPAREX cec Gra AGa cNARTBFOGF@RBY Akl Be% Net hgpol
as shown in Finyurieulser Ler sdd ot £1y ghviag M4l v £6h U6 Bfs Arg Ala a
Sephadex G50 nini-cdsum (Pharmaci ageand anal yzed bys paper chronot ogr aphy
I n 85% rret hanol as shown in Figure 18. A Sephadex G 50 col unm was
used t r H}G‘F/I R0RST AGC ASHIRT WEFCURITRAGARS ChRAAAITETyzed B2

| TLC- S t?eét a§e’% REXTSE TVttt 21 &P TY= Gln Gla Lys Pro

GGBC CAG GCT CCC AGG CTC CTC ATC TAT GGT GCA TCC ACC AGG GCC ACT 240
Gly Gln Ala Pro Arg Leu Leu Ile Tyr Gly Ala Ser Thr Arg Ala Thr
65 70 75 80

GGC ATG CCA GAC AGG TTC AGT GGC AGT GGG TCC GGG ACA GAC TTC ACT 288
* Gly Met Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 90 95

CTC ACC ATC AGT AGA CTG GAG CCT GAA GAT TIT GCA GTG TAT TAC TGT " 336
Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyxr Tyr Cys
100 105 110

CAG CAG TAT GGT AGC TCA CCT CAG ACA CCT CAG ATC ACT TTC GGC GGA 384
Gln Gln Tyr Gly Ser Ser Pro Gln Thr Pro Gln Ile Thr Phe Gly Gly
118 120 125

GGG ACC AAG GTG GAG ATC AAA CGA ACT GTG GCT GCA TCC GGA CAG GTG 432
Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Ser Gly Gln Val
130 135 140

CAG CTG GTG GAG TCT GGG GGA GGC GTG GTC CAG CCT GGG AGEG TCC CTG 480
Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg Ser Leu
145 150 155 160

AGA CTC TCC TGT GCA GCC TCT GGA TTC CCC TTC AGA AGC TTT GCT ATG 528
Arg Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Arg Ser Phe Ala Met
165 170 175

CAC TGG GTC CGC CAG GCT CTA GGC AAG GGG CTG GAG TGG GTG GCA GTT 576

His Trp Val Arg Gln Ala Leu Gly Lys Gly Leu Glu Trp Val Ala Val
180 18s 190
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PCT/ US97/ 08962 82
Results of Hl1l binding are shown in Figures 13 and 14. Figure 13 shows the
specific binding of [err]l-Hll-scFv to LS174T human col on canger cells.
Figure 14 shod%g”'”““ll the total biRrding of [err]ln-H11-§5% PE¥8R%75
cells. The results obtainggl indicate that HL1 bi nds
specifically to both LT174T and 5 human nel anoma cells. Hll al so

bi nds, but with lower affinity, to the breast cancer cell i ne.
EXAMPLE 12 ' Tunmor Imaging with [err] I ndi um DTPA- H11-scFv 10

H11-scFv was cafa 4@Rlae ol &al R RMCXAA irfic FABYEMAI dR Ric ¢16 ang age 624

di et hyl enetri amhaegentyzacdt 615 86 thd DJSAYx alyr RIHDAR! sdraid 0104 6P 1

(DTPA: H11- scFv) 195 resulting eooa substitutiosesl evel of 2 noles of
DTPA per mole of Hll-scFv. DTPA-H11- ' scFv was purified from
excess DTPA on 87 JEBAEGATCFELAGPRAL AET ITAT A6 MACCRSIGUEAE TAJ CTA AAA 672
reconcent r at ed A% PO Thy/he tRE AP ASECERY € s FonnTher YloRte ket &ver  (Ani con).
The 15 DTPA*11-scFv was raHi ol abel ed to &Xpecific activity of 25
MG /mg W th [ enid REIAR crg aca act cREBAALEG ddf! HEORROLA & [sgi FAL n was
renoved usiNg eSoRRANS . XY FNEEP hB L, WHE vay Tyr Tyr of£hld WUyl um addlate
was prepared fragn[err]lndium gdy ori de (Nor |o£§5 and 1 M acet aLg buffer

at pH 6.0. The radi ochem cal purity of the final [err]In-DTAP-Hl1l-scFv was
greater than GAT CAG AGCOON) TRS GEIASAT @BT loRc tdarracagrer @ T aag @lre 768
chr omat ogr aphy AFp G1pFemiiesobiuu e At ave Apbi HI6 Tyr Tyr @lyOLev-Ageivel 19 shows
the purification and TLC. 245 250 fenal e nude ABuse with an

exi sting subcu A3 0 pograft on t he right

Fatoral s e oy SR S R AP R E A R P e
m d- abdom nal ;dgegi on was injggfed i ntravenou i(y i'h the tail vein
with 100 [err]C of [err]|n-DTAP- H11l- scFv. The nouse was

i medi at el y pl aredTuncer cirhenagaxiere ARE AT (R efRNGac2EnT TacTenZnd700)  gea

interfaced w t fhew ICE SSra¢lud@B0AsC Dep Bbe Hia N s aidymianyis acqui Syksi on was
obtained for 120 m nw&’8s, for a totakR8®df 480 franes &5 15 seconds each. The

frames were then conbined into 12 x 10 mi nute i mages. The A375
tunor was Vi si ﬁf;é on the right | ateral side of the nouse a$é”?
early as 30 m nutes post-injection. Regi on- of -i nt er est
anal ysis of the two tunors showed that the A375 tunor 30 accumul at ed

radi oactivity tiby angtrepirzdnneorl2kh b Mdt £7.5t udy, whereas the HT-29 tunor
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 287 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Glu Phe Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly
1 5 10 15

Phe Ala Thr Val Ala Gln Ala Asp Ile Val Leu Thr Gln Ser Pro Gly
20 25 30

Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala
35 40 45

Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro
50 55 60

Gly Gln Ala Pro Arg Leu Leu Ile Tyr Gly Ala Ser Thr Arg Ala Thr
65 70 75 80
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accurul ated radioactivity for the first hour and then the radioactivity
concentration remai ned rel atively constant. Figure 20 shows 12
frames and t lwoéemasarrows on the bottom ri ght haRGTSEHAB2t aken
at 120 m nutes, show the accunul ati on of %dl oactivity in the two
tunmors. The narrow arrow points to the A3 tumor, and the broad arrow
points to 5 the HT-29 tunor. Normal tissues visible on the inmages

I nclude the heart, liver, kidneys and bl adder. The heart is

vi sible due tog C|rcul atln ampunt s of radioactivity, and the

ki dneys and bfaaletr F&e 8B b?'@ ﬁ‘?feGJf‘bSF"er‘f%\ SEF i G naEi R %}f Thr

[err]In-DTAP-Hl1-scFv. The smal | armunt of |iver  uptake nmay be
due to bl ood uuo%é 91£ I}»%rlllr\éeﬁeuoélé 9r<p%5.\§ 'A@i: lJﬂla r}ﬁla\r\glo'f‘yr Tyr C%
[err]1n-DTAP-Hl1-sckv t@ethe liver. 10305 ot hough t he

foregoi ng i nvention has been described in sone detail by way of
il lustrati on endeexagpladyfsEr g posesn ohr GrardlhyIlanthrurtceet andi ng, it will

be apparent to 115 t hose ski Reed in the art it?ﬁat certain changes and
nodi fi cati ons may be practiced. Therefore, he descrl ption and
exanpl es shouft¥ \H{'B L Vedndr ﬁ’é‘d"’é{% AFS FRE iVAY ﬁlﬁe‘u%c‘?ﬁfemdﬁ‘ Gl &at
i nvention, whi ch®?® del i neat ed b)’] 1 he appended Y2 ns. WO
97/ 44461 Gln Leu Val Glu Ser Gly Gly Gly Vval Vval Gln Pro Gly Arg E’Q&JL@Q?/ 08962

145 150 155% 160

Arg Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Arg Ser Phe Ala Met
165 170 175

His Trp Val Arg Gln Ala Leu Gly Lys Gly Leu Glu Trp Val Ala Vval
180 185 130

Ile Ser Tyr Asp Gly Ser Thr Lys Tyr Tyr Ala Asp Ser Val Lys Gly
195 200 205

Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys. Asn Thr Val Tyr Leu Lys
210 215 220

Met Asn Ser Leu Arg Thr Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
2258 230 235 240

* ASp Gln Ser Leu Leu Gly Asp Tyr Asp His Tyr Tyr Gly Leu Asp Val
245 250 255

Trp Gly Lys Gly Thr Thr Val Thr Val Ser Ser Gly Ser Glu Gln Lys
260 265 270

Leu Ile Ser Glu Glu Asp Leu Asn His His His His His Lys Leu
275 280 285

{2) INFORMATION FOR SEQ ID NO:18:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 867 base pairs
{(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:1B:

AAGCTTTCAC TAATGGTGAT GGTGATGGTT CAGATCTTCT TCGCTGATCA GTTTTTGTTC 60
GGATCCTGAG GAGACGGTGA CCGTGGTCCC TTTGCCCCAG ACGACCARAC CGTAGTAGTG 120
GTCATAGTCA CCCAACAGGC TCTGATCTCT CGCACAGTAA TAGACAGCCG TGTCCTCAGT 180
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84 SEQUENCE LI STI NG (1) CGENERAL

| NFORMATI ON: (i) APPLI CANT: Dan, M chael D. N

Maiti, Pradip K Kapl an, Howard A (i) TI -Il__t\E( OF
I NVENTI ON:  ANTI GEN Bl NDI NG FRAGVENTS H11, THAT

DETECT CANCERWEH*4#1N\UCLEOCTI DES ENCODI NG THE ﬁﬁé%g@f Z AND
USE THEREOF FOR THE PROPHYLAXI S AND 97 DETECTI ON OF CANCERS

(i) NUMBER OF SEQUENCES: 18 (1 v) CORRESPONDENCE ADDRESS:

(A) ADDRESSEE: Morrison & Foerster (B) STREET: 755 Page M|
Road (C) CITY: Palo Alto (D) STATE: CA (E)
COUNTRY: USA  rercaceere rrchirrétd bm%%@éﬁ'rl@é%‘r GAA GN&&LT@%P‘L%& RADAR
FORM (A) NEDI UM TYPE. Floppy di sk B) O ErR**Y BM
PC conpati bl e TeesccerTe acctAYretPTBABMITSNETFEEMccRGoRREME: PR reccac 300 (D)
SOFTWARE: Patentln Rel ease #1.0, Version #1.30 (vi) CURRENT

APPLI| CATI ON DAJIRCTCCAGC CCCTTGCCTH\GAGRIPEGAGATHCORAGIG/BERCARAGE TTCTEAAGGEB) Fhéd NG
DATE:

GARTCCAGAG GCTGCACAGG AGAGTCTCAG GGACCTCCCA GGCTGGACCA CGCCTCCCCC 420
AGACTCCACC AGCTGCACCT GTCCGGATGC AGCCACAGTT CGTTTGATCT CCACCTTGGT 480
CCCTCCGCCG AAAGTGATCT GAGGTGTCTG AGGTGAGCTA CCATACTGCT GACAGTAATA 540
CACTGCARAR TCTTCAGGCT CCAGTCTACT GATGGTGAGA GTGAAGTCTG TCCCGGACCC 600
ACTGCCACTG AACCTGTCTG GCATGCCAGT GGCCCTGGTG GATGCACCAT ACATCAGGAG 660
CCTGGGAGCC TGGCCAGGTT TCTGCTGGTA CCAGGCTAAG TAGCTGCTAC TAACACTCTG 720
ACTGGCCCTG CAGGAGAGGG TGGCTCTTTC CCCTGGAGAC AAAGACAGGG TGCCTGGAGA 780
CTGCGTCAAC ACAATATCGG CCTGCGCAAC GGTAGCGAAA CCAGCCAGTG CAACTGCGAT B840
CGCGATAGCG GTTTTTTTCA TGAATTC 867
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(C CLASSI FI CATI ON: WN‘F | NFORMATI ON: (A
NAVE: Lehnhardt, Susan '\Kllm G STRATI O\I NUMB ' I'EEN
(C© REFERENCE/ DOCKET NU ’ MM (ix) TEL g

| NFORMATI ON: 15) 813- 5600

1TT1

TELEFAX: (415)vo@9m4;792 TELEX: 706141 (2) PNFOSARSIN FOR
SEQ I D NO 1: (i) SEQUENCE CHARACT ERI STI CS: (A) LENGTH:
543 base pairs (B) TYPE: nucl ei B acid (O
STRANDEDNESS: doubl e (D TOPOLOGY: |inear (i x) FEATURE:
(A) NAVE/ KEY: CDS (B) LOCATION: 1..543 WO 97/ 44461
PCT/ US97/ 08962 85
' CLAIMS
We claim:
1. A composition comprising an antigen binding fragment of an antibody,

wherein the antibody specifically recognizes C-antigen, wherein C-antigen is the antigen
5 specifically recognized by an antibody comprising a H chain V region having the amino

acid sequence of SEQ. ID NO:2 and a L chain V region having the amino acid sequence of
SEQ ID NO:5.

2. The composition according to claim 1, wherein the antigen binding
fragment is selected from the group consisting of whole native antibodies, bispecific
10 antibodies, chimeric antiBodies, Fab, F(ab’)2, single chain V region fragments (scFv) and
fusion polypeptides, wherein the fusion polypeptide comprises the antigen binding

fragment fused to a chemically functional moiety.

3. The composition according to claim 2 wherein the whole native antibody is
a aC antibody.
15 4. The composition according to claim 3, wherein the aC antibody is

designated H11 and comprises H chains having the amino acid sequence of SEQ ID NO:2
and a L chain having the amino acid sequence of SEQ ID NO:S.

5. The composition according to claim 2, wherein the scFv is substantially the

same as SEQ ID NOS:14 and 17.

20 6. The composition according to claim 2, wherein the moiety is selected from

the group consisting of signal peptides, agents that enhance immunologic reactivity, agents
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(xi) SEQUENCE DESCRI PTI'ON. SEQ | D NO I7 ""CAAGCTATTT AGGTGACACT ATAGAATACT

CAAGCTATGC ATCCAACCCG TT TCCCATATGG TCG ET HAS BEEN
GGCGGCCGCA CTAGTGATTT _ AC 120 A LACED
CCATGGAGIT T%‘%{A\ TGEETTYTOC CT TTTAAGAGGT W
ATCCAGTGTC A GGTGGAGTICT GGGGGAGECG TGGTCCAGCC TGGEGA 240
CTGAGACTCT CCTGTGCAGC CTCTGGATTC CCCTTCAGA§g GCTTTGCTAT GCACTGGGTC 300
CGCCAGCCTC TAGGCAAGGG GCTGGAGIGG GIGGCAGITA TATCATATGA TGGAAGCACT 360
AAATACTACG CAGACTCCGT GAAGGGGCGA TTCACCATCT CCAGAGACAC TTCCAAGAAC 420
ACGGTGTATC TAAAAATGAA CAGGCTGAGA ACTGAGGACA CGCCTGICTT TTACTTGIGC 480
GAAAGACAGA GCCTGCCTGEG TGACTATGAC CACTACTACG GNTTGGACGC TTGGGGAAAG 540
GGA that facilitate coupling to a solid support, vaccine carriers, bioresponse modifiers, toxins, 243
(2) 1 NFORMVATI ON FOR SEQ I D NO 2: (i) SEQUENCE RACTERI STICS: -
(A) LENGTH: 179¢testablolabels,raramagnetic labels, andidjug®YPE: ani no aci d _
(C) STRANDEDNESS: single (D) TOPOLOGY: |i near (xi)
SEQUENCE DESCRI PTI ON: SEQ | D NO. 2: Adn Ala lle Val Thr Leu Asn Thr
?L;On Ala Met H's Pr 07.Th2 5 reQ:ox-It_ﬁJQsition accor%ing to claim 6, wherein d?c signal peptide is
prokaryotic or eukaryotic.
5 8. The composition according to claim 7, wherein the signal peptide is
eukaryotic.
9. The composition according to claim 6, wherein the agent that enhances

immunologic reactivity is a bacterial super antigen.

10.  The method according to claim 6, wherein the agent that facilitates coupling

10 to a solid support is selected from the group consisting of biotin and avidin.

11.  The composition according to claim 6, wherein the immunogen carrier is

selected from the group consisting of any physiologically acceptable buffer.

12.  The composition according to claim 6, wherein the bioresponse modifier is
a cytokine,
15 13.  The composition according to claim 12, wherein the cytokine is selected

from the group consisting of tumor necrosis factor, interleukin-2, interleukin-4,

interleukin-12, granulocyte macrophage colony stimulating factor and y-interferons.

14.  The composition according to claim 6, wherein the drug is an antineoplastic

agent selected from the group consisting of radioisotopes, vinca alkaloids, adriamycin,

_
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du
20
Arg
40
dn
Leu
70
Ay
90
Trp
110

PCT/ US97/ 08962

Leu Ser H's Met VaI Asp Leu dn Ala Ala Ala Leu Val

ay tew e e Go oMM o S S

* © Tkp Wal® PHe Leu Val Al a Les

Cys @ n vam@msl 50 55 PCT/USOT896Z 60 -
Val Qu Ser dy Ay Ay Vval Vval dn PB(R)GIy Arg Ser Leu Arg 65
75 8 Leu Ser Cys Ala Ala Ser
Phe Pro Phe Arg Ser Phe Ala Met Hi s 85
95 Trp Val Arg Gn Ala Leu Ay Lys Gy Leu Gu
Val Ala Val Ile 100 105

Mﬁﬁﬂﬁzﬁé Carboplatin, Cisplatin, cyclophosphamide, %y1arabme Dacargagpne,ryr Asp

dy Ser Thr mefrgumytm; Dahrordlidin Sdrodlitdride YBoxohibiot Bydrochloride, Etoposidé,1d

120

Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn Thr

Val Tyr Leu Lylgloqggfacﬂ lomustme, Mechlororethamine hydrochloride, melphalan, mercaptopurine,

methotrexate, mitomycin, mitotane, pentostatin, pipobroman, procarbaze hydrochloride,

S streptozotocin, taxol, thioguanine and Uracil mustard.

15. The composition according to claim 14, wherein the vinca alkaloid is

selected from the group consisting of vinblastine sulfate, vincristine sulfate and vindesine

sulfate,

16.  The composition according to claim 6, wherein the toxin is selected from
10 the group consisting of ricin, radionuclides, pokeweed antiviral protein, Pseudomonas

exotoxin A, diphtheria toxin, ricin A chain, restrictocin and phospholipase enzymes.

17. The composition according to claim 16, wherein the detectable label is
selected from the group consisting of radioisotopes, fluorescent compounds, colloidal
metals, chemiluminescent compounds, bioluminescent compounds, enzymes. substrates,

15 cofactors and inhibitors.

18. A polypeptide comprising at least five consecutive amino acid residues of

SEQ ID NOS:2 or 5.

19. The pdlypeptide according to claim 18, wherein the five consecutive amino

acid residues are from a CDR.

20 20.  The polypeptide according to claim 18, further comprising a heterologous

immunoglobulin C region.
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130 135 140 Asn Arg_leu Arg Thr Gu
Asp Thr Ala Val Phe Tyr LI 'F" n m 145 THIS SHEEPAAS BEEN
(1355 Lou Asp Ala T 160 mllc ﬂ{l m ! ﬂmllggu Ay Asp Tyr]Asp HREPLAGED TY'
eu a Trp * * 0
17% pGy“Lwlmﬁy (2) | NFORVATI ON FOR SEQ ID NO 3:  FCTUBN08%E~ EnCE
CHARACTERI STI CS: . (A) LENGTH: 51@1 base pairs (B) TYPE:
nucleic acid (C) STRANDEDNESS: doubl e (D) TOPOLOGY:
| i near (xi) SEQUENCE DESCRI PTION: SEQ I D NO: 3: TCCCTTTCCC CAAGCGTCCA
ANCCGTAGTA GITGGTCATAG TCACCCAGCA GGCTCTGTCT 60 TTCGCACAAG TAAAAGACAG
COGTGTCCTC AGTTCTCAGC CTGTTCATTT TTAGATACAC 120 CGTGTTCTTG GAAGTGTCTC
TGGAGATGGT GAATCCCGRC T KGaMadmided M%@mg the poﬁ)@pﬁdﬁif i th clddr A BCATATG
ATATAACTGC CACCCACTCC AGCCCCTTGC CT. G 0  GOGGA G TGCATAGCAA
AGCTTCTGAA GGGGAATCCA GAGGCTGCAC AGGAGAGICT 300 CAGGGACCTC CCAGGCTGGA
CCACGCCTCC CCCAGACTCC ACCAGCTGCA CCTGACACTG 360 GATACCTCTT AAAAGAGCAA
CGAGGAAAAC CCAGCTCAZC Caplnracpemisigromplisiar a plurality)ef theT@pERATF@AInGTGAT GAAGC
TTGAAATCAC TA! GOCTGCAGGT CGACCATATG 480 GGAGAGCTCC CAACGCGITG
GATGCATAGC TTGABPATTC TATAGTGTCA CCTAAATAGC 540

23.  The composition according to claim 1, further comprising a

5 pharmaceutically acceptable excipient.

24.  The composition according to claim 23, wherein the excipient is a liposome

preparation.

25.  An immunogenic composition comprising the antigen binding fragment
according to claim 1, further comprising a pharmaceutically acceptable excipient and an

10 amount of an adjuvant effective to enhance the immune response.

26. A substantially isolated polynucleotide sequence that encodes an antigen
binding fragment of an antibody, wherein the antibody specifically recognizes C-antigen,
wherein C-antigen is the antigen recognized by an antibody comprising a H chain V region
having the amino acid sequence of SEQ ID NO:2 and a L chain V region having the amino

15 acid sequence of SEQ ID NO:5.

27. A substantially isolated polynucleotide sequence that encodes at least five

consecutive amino acid residues of SEQ ID NOS:2 or 5.

28.  The polynucleotide according to claim 32, wherein the encoding sequence

is within SEQ ID NO:1.
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(2) | NFORWATI ON FOR SEOQ ugmmmmu I oS e, STeRARTRIS SEESHAS B z 5%5

STRANDEDNESS: doubl e TOPCLOGY: | i near RERLAGED 1451

PCT/ US97/ 08 9%Q 97144461 g7  PCT/USI7IO8RGL )
FEATURE: (A) NAME/KEY: CDS o (B) LOCATION: 1..450

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 4: '0CTCGAGATGG ACATGGAGIT CCAGGOGCAG
CTTCTCTTCC TCCTGCTACT CTGGCTCCCA 60  GATATCACCG GAGATATTGT
GTTGACGCAG TCTCCAGGCA CCCTGTCTTT GTCTCCAGGG 120  GAAAGAGCCA
CCCTCTCCTG CAGGGCCAGT CAGAGTGTTA GTAGCAGCTA CTTAGCCTGG 180

29.  The polynucleotide according to claim 28, wherein the encoding sequence

is within SEQ ID NO4.

30.  The polynucleotide according to claim 28, wherein the polynucleotide

encodes at least five consecutive amino acid residues of a CDR.

5 31.  Anisolated polynucleotide comprising a region of at least 20 consecutive
nucleotides that is capable of selectively forming a stable duplex with a polynucleotide

consisting of SEQ. ID NO:1 or 3.

32.  Anisolated polynucleotide comprising a region of at least 20 consecutive
nucleotides that is capable of selectively forming a stable duplex with a polynucleotide

10 consisting of SEQ. ID NO:4 or 6.

33.  The polynucleotide according to claim 26, wherein the polynucleotide is a

cloning vector.

34.  The polynucleotide according to claim 26, wherein the polynucleotide is an

expression vector.
15 35.  The expression vector according to claim 34, wherein the expression vector
is vaccinia.

36. A host cell comprising a polynucleotide according to claim 32.

37. A pharmaceutical composition comprising the polynucleotide of claim 26

and a pharmaceutically acceptable excipient.
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TACCAGCAGA AACCTGGOCA GGCTCOCAGG CTCCTCA ATGGTGCATC CA ‘
ACTGGCATGC CAGACAGGTC CAGTMI CAGACTTCAC TCTCAGHAT GHEET HAGOBEEN
AGTAGACTGG AGCCTGAAGA TTTT AGCAGTATGG TA CACCTREPLACEQGO

CAGACACCTC AGATCACTTT CGGOGAGEG ACCAAGGTGG AGATCAAACG AACTGTTEC

2720
GCACCATCTG TCWeRA¥##6 CCCGCCATCT PCTOSY 108952 450
(2) | NFORVATI ON FOR SEQ | D NO 5: (é 03 SEQJENCE CHARACTERI STI CS:

(A) LENGTH 150 ami no acids (B) TYPE: am no acid _

(C) STRANDEDNESS: single (D TOPOLOGY: |inear (xi)

SEQUENCE DESCRI PTI ON: SEQ | D NO 5: Leu Au Met Asp Met A u Phe A n

Ala A n Leu Leu Phe Leu Leu Leu 1

10 38. 1%n lmmunogdnﬁiboﬁfpbsnhﬁﬂcoﬁfpﬁsﬁé %e'ﬂo@nﬂ]&otﬁe)ﬁeﬁ%ﬂcel e Val

Leu Thr A n Ser Pro

30 - dy amprdinguo Slaim Eéandwhaﬁmeﬂcyllﬁwepﬁb@ eXcipiehhr Leu Ser Cys Arg

35 Ala Ser A n Ser Val Ser

Ser Ser Tyr Leu Ala Trp Tyr G n dn Lys I Tor 50 Aa s e A il5a
' er

gg Pro Gy ﬁ? 8 'ﬂ%et%&? ofpt‘{re%tulfgea{J palflggt w1thea ne%plasna Xompr?smg aggnmstennggto Thr

SSY Met Pro AS@ze'ﬁE&ng %?efﬁ%five%ﬂou%f 1fd éﬁug%[bugu}(g Mme‘%? Pccg)lja?ng to claim 1.

5 40.  The method according to claim 39, wherein the individual has a clinically

detectable tumor.

41.  The method according to claim 39, which is a method for palliating the

neoplasia.

42.  The method according to claim 39, wherein a tumor that was previously
10 detected in the individual has been treated and is clinically undetectable at the time of the

administering of the antigen binding fragment.

43.  The method according to claim 39, which is a method of reducing the risk

of recurrence of a clinically detectable tumor.

44.  The method according to claim 39, wherein administration of the antigen
15 binding fragment is by parenteral administration selected from the group consisting of

subcutaneous, intramuscular, intraperitoneal, intracavity, intrathecal, transdermal, or

intravenous injection.

45.  The method according to claim 39, wherein the administration is at a dosage
of about 0.01 mg/kg/dose to about 2000 mg/kg/dose.
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Thr Leu Thr lle Ser Arg—teu & U Pro G u Asp Phe Ala Val Tyr T TS SHERT,HAS. BEE
100 : 105 110 Cys An

Ser Pro Gn Thr Pro G n““‘“”“l“ “““ml}“ l“‘ 115 REPLACED l
120 WO 97/ 44461 :

PCT/ US97/ 089@@097/44451 88  PCT/USITNBIG2G y (J y

Thr Lys Val Qu lle Lys Arg Thr Val Al a Pro Ser Val 130

135 140 Phe Il e Phe 'Pro Pro Ser 145

150 (2) 1 NFORVATI ON FOR SEQ I D NO 6: (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 450 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: doubl e (D) TOPOLOGY: linear

46.  The method according to claim 39, wherein the antigen binding fragment is

labeled with a therapeutic moiety.

47.  The method according to claim 46, wherein the therapeutic moiety is
selected from the group consisting of radioisotopes, antineoplastic agents,

5 immunomodulators. biological response modifiers, lectins and toxins.

48. A composition comprising substantially purified C-antigen, wherein
C antigen is the antigen specifically recognized by an antibody comprising a H chain V
region having the amino acid sequence of SEQ ID NO:2 and a L chain V region having the

amino acid sequence of SEQ ID NO:5.

10 49.  The composition according to claim 48, wherein the C-antigen is present in
an immunogenic amount and further wherein the composition includes an amount of

adjuvant effective to enhance an immune response to the C antigen.

50. A method for detecting C-antigen in a sample, comprising the steps of:
a) contacting the sample with the antigen binding fragment according to claim
15 1 under conditions that permit the formation of a stable antibody-antigen complex; and

b) detecting any stable complex formed in step a)

wherein C-antigen is the antigen specifically recognized by an antibody comprising
a H chain ha\}ing the amino acid sequence of SEQ ID NO:2 and a L chain V region having
the amino acid sequence of SEQ ID NO:5.

—-'\
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 6: AGATGECGEEG AAGATGAAGA CAGATGGTGC

AGCCACAGTT CGTTTGATCT CCACCTTGGT 60 CCCTCCGCCG AAAGTGATCT
GAGGTGICTG AGGTGAGCTA CCATACTGCT GACAGTAATA 120 CACTGCAAAA TCTTCAGGECT
CCAGTCTACT GATGGTGAGA GTGAAGTCTG TCCCGGACCC 180 ACT b GICTG
GCATGCCAGT GRCCT®MIG GATGCACCAT AGATGAGGAG 240 CCT
TGGCCAGGTT TCTGCTGGTA CCAGGCTAAG TAGCTGCTAE? TAACACTCTG 300 ACTGGECCCTG
CAGGAGAGGG TGGCTCTTTC CCCTGGAGAC AAAGACAGGG TGCCTGGAGA 360 CTGCGICAAC
ACAATATCTC CGGTGATATC TGGGAGCCAG AGTAGCAGGA GGAAGAGAAG 420 CTGCGCCTGG
AACTCCATGT CCATCTCGAG 450" (2)
| NFORVMATI ON FOR SEQ I D NO 7: (i) SEQUENCE CHARACTERI STI Cs:
(A) LENGTH 34 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (xi) SEQUENCE
DESCRI'PTION: SEQ I D NG 7: TATGAAGACA CCAGGCCGAT ATTGIGITGA CGCA
34 (2) | NFORVATION FOR SEQ I D NO 8: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 26 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single . (Df TOPOLOGY: |inear

Figure
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(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 8: WO 97/ 44461

PCT/ US97/ 08962 89 TATCCGGATG
CAGCCACAGT TCGTTT 26 (2)

| NFORVATI ON FOR SEQ I D NG 9: (i) SEQUENCE CHARACTERI STI CS: -
(A) LENGTH: 26 base pairs (B) TYPE: nucleic acid

(© STRANDEDNgS9Y 40l € (D) 278POLOGY: | i near  pcTUS97/oN9s)
SEQUENCE DESCRI PTI ON: SEQ I D NO 9: TATTCGGACA GGTGCAGCTG GIGGAG

26 (2) I NFORVATI ON FOR SEQ I D NO 10: (1) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 27 base pairs (B)

TYPE: nucleic acid
Figure 2
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(C) STRANDEDNESS: single (D TOPOLOGY: |inear (xi)
SEQUENCE DESCRI PTI ON: SEQ | D NO 10: TATGGATCCT GAGGAGACGG TGACCGT

27 (2) 1 NFORVATION FOR SEQ I D NG 11: : (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 60 base pairs (B)
TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: 'lin (xi) SEQUENCE DES§fapPTI ON: SEQ | D N®CTA1S97/08962
TATATATCCG GA ATCAGGTGGA GGTGGECTCCC AGGTGCACGCT GGTGGAGTCT 60
(2) | NFORVATION FOR SEQ I D NG 12: Fi (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 46 base pairs 12959 3TYPE: nucleic acid
(C) STRANDEDNESS: single (D) TOPOLOGY: li near (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 12: ACCTCCGGAA CCGCCACCGC CAGAGACAGA
TGGTGCAGCC ACATTC 46

250
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WO 97/ 44461 PCT/ US97/ 08962
90 (2) | NFORVATI ON FOR SEQ I D NG 13: (i) SEQUENCE
CHARACTERI STI Cs: (A) LENGTH 918 base pairs (B) TYPE:
nucleic acid (C) STRANDEDNESS: single oGY:
i near WO YAHBATURE: (A) KEY: CDS Sl )
LOCATI ON: join(l..906, 913..918) (xi 2 EQUENCE DESCRI PTION: SEQ I D
NO 13: GAA TTC ATG AAA AAA ACC CCT ATC GCG ATC GCA GIT GCA CTG GCT GGT
48 Gu Phe Met Lys Lys Thr Ala lle Ala lle Ala Val Ala Leu Ala Gy 1
5 10 FiguresA TTC GCT ACC GIT GCG CAG GCC
GAT ATT GIG TTG ACG CAG TCT CCA GGC 96 Phe Ala Thr Val Ala dn
Ala Asp Ile Val Leu Thr A n Ser Pro Gy 20

25 30 ACC CTG TCT TTG TCT CCA GGG GAA AGA GCC ACC CTC
TCC TGC AGG GCC 144

350

300 ~

250

% Mean Fluorescence Increase
(above confrol IgM)




Thr Leu Ser Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys Arg Al a
35 40 45  AGT CAG AGT GIT AGT AGC AGC
TAC TTA GCC TGG TAC CAG CAG AAA CCT 192 Ser A n Ser Val Ser Ser

Ser Tyr Leu Al Tyr G n An Lys Pro 50
60 GGC CAG éﬁ’i‘-’r@t“A@G CTC CTC ATC TAT5/@6T GCA TCC ACC ACIEC&E’%@QM
240 dy G@n Ala Pro Arg Leu Leu Ile ‘P'sigu%35Ala Ser Thr Arg Ala Thr 65

70 75 : GCC ATG CCA GAC AGG TTC AGT
GCC AGI GGG TCC GGG ACA GAC TTC ACT 288 Gy Met Pro Asp Arg Phe
Ser Ay Ser Ay Ser Gy Thr Asp Phe Thr 85

90 95 CTC ACC ATC AGT AGA CTG GAG CCT GAA GAT TTT GCA
GIG TAT TAC TGT 336 Leu Thr Ile Ser Arg Leu Gu Pro Qu Asp Phe Al a
Val Tyr Tyr Cys 100 105 110
CAG CAG TAT GGI' AGC TCA CCT CAG ACA CCT CAG ATC ACT TTC GGC GEA . 384
AGn dn Tyr Ay Ser Ser Pro An Thr Pro An Ile Thr Phe Ay Gy

115 . 120 125 GGG ACC AAG GIG GAG ATC AAA
CGA ACT GIG GCT GCA CCA TCT GIC TCT 432 dy Thr Lys Val GQu Ile Lys
Arg Thr Val Ala Ala Pro Ser Val Ser 130 135

140 WO 97/ 44461

PCT/ US97/ 08962
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91 GCC GGI' GGC GGTIT TCC GGA GGTT GGTT GGA TCA GGT GGA GGT GGC TCC CAG
480 Ay dy dy dy Ser dy dy Ay @y Ser dy Ay dy Ay Ser Adn 145

150 155 160 GIG CAG CTG GIG GAG TCT GGG
GGA GGC GIG G|ﬁ GGG AGG TCC 528 Val dn Le Ser
Gy Ay dy Vi %S;“ n Pro Gy Arg Ser ¢/20 16§C¥RJISM(B’M52

170 175 . CIG AGA ZC TCC_ TGI GCA GCC TCT GGA TTC CCC TTC
AGA AGC TTT GCT 576 Leu Ar m%r Cys Ala Ala Ser Ay Phe Pro
Phe Arg Ser Phe Al a 180 185

190 ATG CAC TGG GIC CGC CAG CGCT CTA GCC AAG GGG CTG GAG TGG GIG GCA
624 Met His Trp Val Arg An Ala Leu Ay Lys Gy Leu Qu Trp Val Al a

195 : 200 205 GIT ATA TCA TAT GAT GGA AGC
ACT AAA TAC TAC GCA GAC TCC GIG AAG 672 Val Ile Ser Tyr Asp Gy
Ser Thr Lys Tyr Tyr Ala Asp Ser Val Lys 210 215

220 GGC CGA TTC ACC ATC TCC AGA GAC ACT TCC AAG AAC ACG GIG TAT CTA
720 Gy Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn Thr Val Tyr Leu 225

230 235 240 AAA ATG AAC AGC CTG AGA ACT
GAG GAC ACG GCT GTIC TAT TAC TGI GCG 768 Lys Met Asn Ser Leu Arg
Thr G u Asp Thr Ala Val Tyr Tyr Cys Al a 245

250 255 AGA GAT CAG AGC CTG TTG GGTI GAC TAT GAC CAC TAC
TAC GGT TTG GAC 816 Arg Asp G n Ser Leu Leu Gy Asp Tyr Asp His
Tyr Tyr Ay Leu Asp 260 265

270 GIC TGG GEC AAA GGG ACC ACG GIC ACC GIC TCC TCA GGA TCC GAA CAA
964

Adsorbarice @ 405 nm




Val Trp Ay Lys Gy Thr Thr Val Thr Val Ser Ser Ay Ser Qu Gn

275 280 285  AAA CTG ATC AGC GAA GAA GAT
CTG AAC CAT CAC CAT CAC CAT 906 Lys Leu Ile Ser Au Qu
Asp Leu Asn Hs His His H's His 290 2

300  TAGTGA WOWT/4d46t 2/20 %%Tmswms%z

918 Lys Leu (2) 1 NFCRMA?L&}{ SEQ I D NO 14: (1)
SEQUENCE CHARACTERI STI CS: 1 ) LENGTH. 304 am no aci ds

(B) TYPE: am no acid (D TOPOLOGY: |inear (i)
MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTION: SEQ I D NG 14:
WO 97/ 44461 PCT/ US97/ 08962

92
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Asp
30
35
Tyr
60
70
Ay

Val

Adn
115
Arg
140
150

170
Arg
Met

195

Phe Met Lys Lys Thr Ala lle Ala lle Ala Val Ala Leu Ala Ay 1
10 15 Phe Ala Thr Val Ala A n Ala

Ile Val Leu Thr G n Ser Pro Ay 20 25
Thr Leu Ser Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys

WO 97/4446} gAB Ser @n Ser BT ’g‘%’"@é? Ser
Leu Ala Trp Tyr A n A@n Lys Pro 50

Gy Adn Ala Pro Arg Leu Leu Ile Tyr Gy Ala Ser Thr Arg Ala Thr 65
75 Figure 80 Gy Met Pro Asp Arg Phe Ser
Ser Ay Ser Ay Thr Asp Phe Thr 85
95 Leu Thr Ile Ser Arg Leu Qu Pro GQu Asp Phe Al a

Tyr Tyr Cys 100 105 110
GInTyr Gy Ser Ser Pro An Thr Pro @n Ile Thr Phe Ay Gy
120 125 Gy Thr Lys Val Qu lle Lys
Thr Val Ala Ala Pro Ser Val Ser 130 135
GyGyGyGySerGyGyGyGySerGyGyGIyGIySerGIn 145
155 160 Val dn Leu Val Gu Ser dy
Gy Val vVal dn Pro Gy Arg Ser 165
175 Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Pro Phe
Ser Phe Al a 180 185 190

Hs Trp Val Arg A n Ala Leu Gy Lys Ay Leu Qu Trp Val Al a
200 205




Val Ile Ser Tyr Asp Ay Ser Thr Lys Tyr Tyr Ala Asp Ser Val Lys 210

215 220 Gy Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn
Thr Vval Tyr Leu 225 230 235

240 Lys Met Asn Ser Leu Arg Thr Gu Asp Thr Ala Val Tyr Tyr Cys Al a

245 250 255 Arg Asp A n Ser Leu Leu Ay
Asp Tyr Asp K eyl Gy Leu Asp 260 PCT/US97/08962 265
270 Val Tr pl*‘éfi‘y“ﬂ?}s Gy Thr Thr Val Tigr V{POSer Ser Ay Ser Qu A n

275 280 g 9 WO 97/ 44461

PCT/ US97/ 08962 93 Lys Leu lle
Ser Qu Qu Asp Leu Asn Hs Hs Hs Hi's Hs Lys Leu 290

295 300 (2) I NFORVATI ON FOR SEQ I D NO 15: (1)

SEQUENCE CHARACTERI STI CS:

0.5
) [ H11 igM
] Control IgM
04 H11 scFv (M+A)
B EEER BGA -SL-6
0.3

OD @ 450nm
Q
N

I 1 1 i I Ll 1 1 l L ]

0.1

'L

10 5 2.5 1.25

PROTEIN CONCENTRATION {ug/mi)



(A) LENGTH 918 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: i near (xi) SEQUENCE
DESCRI PTI ON:  SEQ | D NO 15: AACCTTTCAC TAATGGTGAT GGIGATGGIT CAGATCTTCT
TCGCTGATCA GITTTTGITC 60 GGATCCTGAG GAGACGGTCGA % 962
TTTGCCCCAG AROCPTEMANC CGTAGTAGIG 133020 GICATAGICA
TCTGATCTCT CGCACAGTAA TAGACAGCCG TGICCTCAGT 180 TCTCAGCCTG
TTCATTTTTA GATACACCGT GITCTTGGAA GIGLCTCTGG, AGATGGTGAA 240
TCGGCCCTTC ACGGAGICTG CGTAGTATTT AGH 0TCATATGATA TAACTGCCAC 300
CCACTCCAGC CCCTTGCCTA GAGCCTGGECG GACCCAGIGC ATAGCAAAGC TTCTGAAGSG 360
GAATCCAGAG GCTGCACAGG AGAGTCTCAG GGACCTCCCA GGCTGGACCA CcaecTecceec 420
AGACTCCACC AGCTGCACCT GGGAGCCACC TCCACCTGAT CCACCACCTC CGGAACCECC 480
ACCGCCCAGAG ACAGATGGTG CAGCCACAGT TCGITTGATC TCCACCTTGG TCCCTCCGCC 540
GAAAGTGATC TGAGGTGICT GAGGTGAGCT ACCATACTGC TGACAGTAAT ACACTGCAAA 600
ATCTTCAGEC TCCAGTCTAC TGATGGTGAG AGTGAAGTCT GICCCGGACC CACTGCCACT 660
GAACCTGICT GGCATGCCAG TGGCCCTGGT GGATGCACCA TAGATGAGGA GCCTGGGAGC 720
CTGGCCAGGT TTCTGCTGGT ACCAGGCTAA GTAGCTGCTA CTAACACTCT GACTGECCCT 780
GCAGGAGAGG GTGCCTCTTT CCCCTGGAGA CAAAGACAGG GIGCCTGGAG ACTGCGTCAA 840
CACAATATCG GCCTGCGCAA CGGTAGCGAA ACCAGCCAGT GCAACTGCGA TCGCGATAGC 900
GGITTTTTTC ATGAATTC 918
A) CA-46 B) H9
g 8
o ! o L
(] 200 400 600 800 1000 0 200 400 600 8OO 1000
C) RAMOS D) CCRF-CEM
8 8
3 3
0 200 400 600 800 1000 o 200 400 600 800 100'0
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ACC
Thr
40
CAG
An

Al a
70

Ay
90
GIG
Val
CAG

115

Arg
140
480
150

170
TGG

CTG TCT TTG TCT CCA GGG GAA AGA GCC ACC CTC TCC TGC AGG GCC 144
Leu Ser Leu Ser Pro Ay Qu Arg Ala Thr Leu Ser Cys Arg Al a 35

45 AGI CAG AGI GIT AGI AGC AGC TAC TTA GCC TGG TAC
CAG AAA CCT 192 Ser @ n Ser Val Ser Ser Ser Tyr Leu Ala Trp Tyr
G@n Lys Pro 50 55 60 GG&C CAG
CCC AGG Gfg od5AasATC TAT GGT GCA TCC ACC AGG GCC ACT PCT/USSAdSodl Y A n
Pro Arg LeuLeu Ile Tyr Ay Ala Sd2/a@hr Arg Ala Thr 65

75 F.80 ATG CCA GAC AGG TTC AGT
AGT GGG TCC GGG ACA GAC TTC ACT 1gu y Met Pro Asp Arg Phe Ser

Ser Ay Ser Ay Thr Asp Phe Thr 85

95 CTC ACC ATC AGT AGA CTG GAG CCT GAA GAT TTT GCA
TAT TAC TGT 336 Leu Thr Ile Ser Arg Leu u Pro Qu Asp Phe Al a
Tyr Tyr Cys 100 ' 105 110
CAG TAT GGT AGC TCA CCT CAG ACA CCT CAG ATC ACT TTC GGC GGA 384
G@n Tyr Ay Ser Ser Pro @dn Thr Pro An lle Thr Phe Ay Ay
- 120 125 GGG ACC AAG GIG GAG ATC AAA
ACT GIG GCT GCA TCC GGA CAG GIG 432 Gy Thr Lys Val Au Ile Lys
Thr Val Ala Ala Ser Ay dn Val 130 135

CAG CTG GIG GAG TCT GGG GGA GGEC GIG GIC CAG CCT GGG AGG TCC CTG
Gn Leu Val Au Ser Ay Gy Gy Val val An Pro Gy Arg Ser Leu 145

155 160 AGA CTC TCC TGI GCA GCC TCT
TTC cocc TTC A0 ITT GCT ATG 528 Arg Leu Ser ¢oys AlrajAl a Ser
Phe Pro Phe Arg Sgr Phe Al a Met 165 _
140_1 apr TGG GTC CGC CAG CClgath GGC AAG GGG CIIG GAG
GIG GCA GIT f
2
S = 120
53
=0
Co
[
2T 80
gE 7
S5
w -
) 60
© O '
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x
20 —
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Hs Trp Val Arg A n Ala Leu Gy Lys Ay Leu Qu Trp Val Al a Val

180 185 _ 190 WO 97/ 44461
PCT/ US97/ 08962 95 ATA TCA TAT
GAT GGA AGC é&;%sTAC TAC GCA GAC TCC GIG AAG G&C 624 |le Ser
Tyr Asp Ay lI_ys Tyr Tyr Ala Asp b Val Lys Ay PCTAUSY7AR962
200 205 = CGA TTC ACC AT2%CC AGA GAC ACT TCC AAG AAC ACG
GIG TAT CTA AAA 672 Arg Phe Thr Ile Ser Arg Asp Thr Ser Lys Asn
Thr Val Tyr Leu Lys 210 215 220 ATG
AAC AGC CTG AGA ACT GAG GAC ACG CCT GIC TAT TAC TGTI GCG AGA 720
Met Asn Ser Leu Arg Thr Qu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 225
230 235 240 GAT CAG AGC CTG TTG GGTI' GAC
TAT GAC CAC TAC TAC GGI TTG GAC GIC 768 Asp A n Ser Leu Leu Ay
Asp Tyr Asp His Tyr Tyr Ay Leu Asp Val . 245
250 255 TGG GGC AAA Cfig'ﬂ@CIACG GIC ACC GIC TCC TCA GGA
TCC GAA CAA AAA 816 Trp Gy Lys Ay Thr Thr Val Thr Val Ser Ser
Ay Sér u dn Lys 260 265 '
270
84
2~
-
EE 6-
> e 7 o
.
x
3 o
: ::%
= o
g &

] $ 3 T T

2000 '3000

0 1000
“%1-H11 scFv Added (mols/L X 10e-11)



CTG ATC AGC GAA GAA GAT CTG AAC CAT CAC CAT CAC CAT TAGIGA AAG 864

Leu Ile Ser Qu Gu Asp Leu Asn H's Hs Hs H's Hs Lys
275 280 295 CTT
867 Leu (2) 1 NFORVATI ON FOR SEQ I D NO 17: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 287 ami no acids
(B) TYPE: am Qe fsshs (D) TOPOLOGY: i near PCT/US97/48962)
MOLECULE TYPE: proteln (xi) SEQUENCH4DESCRI PTION: SEQ ID NO 17:
Gu Phe Met Lys Lys Thr Ala Ile Ala Ile Figurell4 a Leu Ala Ay 1
5 10 15 Phe Ala Thr Val Ala A n Ala
Asp Ile Val Leu Thr An Ser Pro Ay 20 25
30 Thr Leu Ser Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys Arg Al a
35 40 45 Ser A n Ser Val Ser Ser Ser
Tyr Léu Ala Trp Tyr An A n Lys Pro 50 55
60 Gy An Ala Pro Arg Leu Leu Ile Tyr Gy Ala Ser Thr Arg Ala Thr 65
70 75 80

120

100

80

60 o Total Binding

40

tin-H{1 Fv Bound
(mols/L X 10e-13)

20

T L S S | LN N Sat M |

5000 10000 15000 20000
"n-H11 Fv Added (mols/L X 10e-13)



WO 97/ 44461 PCT/ US97/ 08962

96 Gy Mt Pro Asp Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr
85 90 95 Leu Thr Ile Ser Arg Leu Qu Pro
A u Asp Phe Ala Val Tyr Tyr Cys 100 105
110 dn dn Tyr Gy Ser Ser Pro @n Thr Pro An Ile Thr Phe Ay Ay
115 WO 97/444520 Gy Thr Lys Valrcﬂtlsﬁ/ds%zLyS
Arg Thr Val Ala Ala Ser Ay G n Val \Fﬁ l 13
140 G@n Leu Val Qu Ser Gy Gly Gy ]I %ln Pro Ay Arg Ser Leu 145
150 155 160 Arg Leu Ser Cys Ala Ala Ser
Gy Phe Pro Phe Arg Ser Phe Ala Met 165
170 175 Hs Trp Val Arg A n Ala Leu Gy Lys Ay Leu Qu
Trp Val Al a Val 180 185 190
Ile Ser Tyr Asp Ay Ser Thr Lys Tyr Tyr Ala Asp Ser Val Lys Gy
195 200 205 Arg Phe Thr Ile Ser Arg Asp
Thr Ser Lys Asn Thr Val Tyr Leu Lys 210 215
220
Hind If | 411 voCH Fc Apal
Aget
CMV Pro/Enh POiYA

pNB2-H11

13y A l DHER jﬁVﬂ) Pro

aciy&

BN C\1v ProfEnh

- Not | H11 Kappa Xba |




Met Asn Ser Leu Arg Thr Qu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 225

230 235 240 Asp An Ser Leu Leu Ay Asp
Tyr Asp H's Tyr Tyr Gy Leu Asp Val _ 245
250 255 Trp Gy Lys Ggyeghr Thr Val Thr V. [ Ay
Ser Gu G n LYQ974e461 i /1 265 Rerihodskl 270
Leu Ile Ser Qu GQu Asp Leu Asn H's ﬁgk‘r?-liéHis H s Lys Leu 275
280 285 (2) I NFORVATI ON FOR SEQ I D NO 18: (1)
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 867 base pairs
(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: | i near (xi) SEQUENCE DESCRI PTION: SEQ I D NO 18:
AAGCTTTCAC TAATGGTGAT GGTGATGGIT CAGATCTTCT TCGCTGATCA GITTTTGITC 60
GGATCCTGAG GAGACGGTGA CCGTGGTCCC TTTGCCCCAG ACGACCAAAC CGTAGTAGTG 120
GTCATAGTCA CCCAACAGGC TCTGATCTCT CGCACAGTAA TAGACAGCCG TGICCTCAGT 180
Pme il H11 WCH1 Fc [Pmel
Agel
CMV Pro/Enh ‘ polyA

2

<

3

o

- pNB3-H11

polyA IDHFR lS\MO Pro L'

vfiod NIDO3

CMV Pro/Enh polyA

intron

Xbal H11 Kappa Not |




WO 97/ 44461 PCT/ US97/ 08962
97 TCTCAGECTG TTCATTTTTA GATACACCGT GITCTTGGAA GIGICTCTGG AGATGGTGAA

240 TCGGECCCTTC ACGCGAGICTG CGTAGTATTT AGIGCTTCCA TCATATGATA TAACTGCCAC
300 CCACTCCAGC CCCTTGCCTA GAGCCTGECG GACCCAGTGC ATAGCAAAGC TTCTGAAGEG
360 GAATCCAGAG GCTGCACAGG AGAGTCTCAG GGACCTCCCA GGCTGGACCA CECCTCCCCC
420  AGACTCCALE ofialssh CCACCT GTCCCGATGG CAGIT CGITTGATCTrCXpOTWHSIST
480 CCCTCCGECCG AAAGTGATCT GAGGTGICTG AGGTGAGCTA CCATACTGCT GACAGTAATA
540 CACTGCAAAA TCTTCAGGECT CCAGTCTA@Iig@kECK?I'GAGA GIGAAGICTG TCCCGGACCC
600 ACTGCCACTG AACCTGICTG GCATGCCAGI GGCCCTGGTG GATGCACCAT AGATGAGGAG
660 CCTGGGAGCC TGGCCAGGTIT TCTGCTGGTA CCAGGCTAAG TAGCTGCTAC TAACACTCTG
720  ACTGGECCCTG CAGGAGAGGEG TGECTCTTTC CCCTGGAGAC AAAGACAGGG TGCCTGGAGA
780 CTGCGTCAAC ACAATATCGG CCTGCGCAAC GGTAGCGAAA CCAGCCAGTG CAACTGCGAT
840 "CGCGATAGCG GITTTTTTCA TGAATTC

867
A 6
251.H11 scFv

st

124 (MBq)

Free 25|

ettt At et at i tntat b

S T T 1 20 24 28 22 35
Eluate Volume (X 0.1 mL)

B 1400000 7
1200000'_ % 251.H11 scFv (99%)
T 1000000- % /
& 800000 é
¥ 500000 % Free 5| (19
‘] / % ree (1%)
) 400000 - % /
J % /
200000. % /
0 o.//fo'éoaod,ososo?ososm
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98 CLAIMS W claim 1.

A conposition conprising an antigen binding fragnment of an anti body;
wherein the anti body specifically recognizes Cantigen, wherein C antigen
is the antigen specifically reconized by an anti body conprising a H chain V
regi on having the amno acid sequence of SEQ IDNO 2 and a L chain V

regi on havi ng wbemnaqasno aci d sequence of SEQ I D NO 5. PCPUSY7/089%D €
conposition according to claim1, wher 88424 he ant i gen binding fragnent is
sel ected fromthe group consisting of e [@tive antibodies, bispecific

anti bodi es, chineric antibodies, Fab, F(ab")2, single chain V region
fragnments (scFv) and fusion pol ypeptides, wherein the fusion pol ypeptide
conprises the antigen binding fragnent fused to a chem cally functional

noi ety. 3. The conposition according to claim2 wherein the

whol e native antibody is an H1l anti body. 4. The conposition
according to claim3, wherein the Hll anti body conprises H chai ns having
the am no acid sequence of SEQ ID NO 2 and a L chain having the amno acid
sequence oA SEQ I D NO b. 5. The'z conposition according to claim
2, wherein the scF gl conprises # fanct i onakty1daMi val ent fragment of SEQ

I D NOS: 14 and 17. 6. I'he conposition according to claim 2,
wherei n the noi etyrégl el ected fromthe group consisting of signal
pepti des, i munggerf-aggnts that ance i mmunol ogic reactivity, agents
that facili tategou,{)g g to a solfid support, vaccine carriers, bioresponse
nodi fiers, toxmms,' 'dejectable |gbe}s, paramagnetic |abels, and drugs.
7. The conpogiti : laim 6, wherein Fnee &pnal peptide is
prokaryotic or karyfoti c.

o 1

0.4

0 4 8 12 16 20 24 28 32 36 40
Eluate Volume (X 0.1 mL)
B 500000-,
4000004 251.H11 IgM (98%)

g_ 300000.

8 200000. Free 251 (2%)

100000 -

AN

0

o
o
o
-

0.203 04 050607080910
Rf



8. The conposition according to claim7, wherein the signal peptide is
eukaryotic. 99
9. The conposition according to claim6, wherein the agent that enhances
i mrunol ogic reactivity is a bacterial super antigen, 10. The
conposi tion according to claim®6, wherein the agent that facilitates
coupling to avﬁpﬁa‘éupport is selected fromthe group consipgriri@reHes0i Otin
and avi din. ) The conposi&/%n according to claim®6, wherein

t he i munogen carrier |s selected f ogurdﬂdggr oup consi sting of any

physi ol ogi cal |y acceptabl e buffer. 12. The conposition accordi ng
to claim6, wherein the bioresponse nodifier is a cytokine. 13.

The conposition according to claim 12, wherein the cytokine is sel ected
fromthe group consisting of tunor necrosis factor, interleukin-2,

i nterl’eukj n4, interleukin-12, granul ocyte nacrophage col ony stinulating

factor ad¥ [err]-interferons. 14. The conposition according to
claim6, whereint %rug is an antineoplastic agent select ed from t he
group ctonsi sting of radioi sotopes, nca al kamgi ¢prp bl eonmyci n
sul fate, Carboplaripng_[C splatin, cy| op'ﬁospﬁam de, @?yr“a AS Dacar bazi ne,

Dacti nonycin, Duanor ufji ci n hydrochl i de, Doxor ubi cin hydrochl oride,
Et oposi de, f1 uor our acil , lonustine, chl or or et ham ne hydrochl ori de,
mel phal an, mer cept Jpﬁfi ne, nethotrgxajle, mtonycin, mtotanc, pentostatin,
pi pobroman, pr cgar bazd hydrochl ori de, :

T 12
3 J
0.8
0.4.] ' Free ™n.DTPA
0.0

LI

0 4 8 12 16 20 24 28 = 36
Eluate Volume (X0.1 mL)

B 400007

30000 <——_"in-H11 scFv (90%)

E ]

y

E 20000.

F y Free Min
10000.. l
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streptozotocin, taxol, thioguanine and Uracil nustard. 15. The
conposition according to claim 14, wherein the vinca alkaloid is selected
fromthe group consisting of vinblastine sul fate, vincristine sulfate and
vi ndesi ne sul fate, The conp05|t|on according to claim6,
wherein the tB’?’ﬁ“‘f“?sel ected fro up consisting of ? §7, /08962
radi onucl i des, pokeweed antiviral nﬁ‘g@@ﬁ@ 0 Pseudononas exot oxi n A

di phtheria toxin, ricin A chain, restrictocin and phosphol i pase enzynes.
17. The conposition according to claim 16, wherein the detectable |abel
is selected fromthe group consisting of radi oi sotopes, flourescent
conpounds, colloidal netals, chem |um nescent conpounds, biolum nescent

conpounds, enzymes, substrates, cofactors and inhibitors. 18. A

pol ypeptide conprising at |east five consecutive amno acid residues of SEQ
I D NOS: 2 or 5. 100

19. The pol ypeptide according to claim 18, wherein the five consecutive

am no acid residues are froma CDR 20. The pol ypeptide according

to claim18, further conprising a heterol ogous i munoglobulin C region.
21. A humani anti body conprigj ng the polypept"de according to,gl aim
18. . 22, A polyneric pe de conprising &gy [
according to cliaes 18. ’

MIN

DYNAMIC 18 MIN/ FRAME



9805401 -2
REPLACENRNT 9ppr | WS <4 -

erein the excipient ijs[a TTposore—p qration.

23., ording to claim1, fu
har maceut ical Iﬁ"acceiit!abl e exci pient.

52 TSR
25. Anl | ition conmprising the arti g

accordi ng o cI al m 1 further conpri si ngpa ph riraceuﬁ%gq% ]:: ég?gﬁlnte

exci pient and an am)unt of an adj uvant fectijv t heli nmune
response. 26. A substanti al | y i sol ajed pol ynucl eoti def sequence
that encodes an antigen binding fragneqgt an an the
anti body specifically recognizes C ant =wherein C ant igen is the

antigen recogni zed. by an anti body corrpri'S| ng a Hchain V region having the
am no acid quence of SEQID NO 2 and a L chain V region having the am no
acid sequew}ec B® SEQ I D NO 5. 27. A substantially isolated

pol ynucl eoti de sequence that encodes at |east-five consecutive amno acid

{e5| FUGS <23f7 SEQ' D Nﬂlté Qﬁu&compnsmgan?ﬁugen&' v%flhgmmlofaﬁ antibodige or di ng -
o claim . w e| n e’ en ue

26, “rhe. BbryIES ooty sBEGRY Topta im i, Vil el e adneen
sequence | speclﬁchﬂylreﬁE@lm tiy@nzkmtibody comprising 2 Halin Noegian badng ﬂmu@wdu ng
to claim 2 rog 1SE§,%§%¥R&QL%DWWEE%€ &Iﬁﬁgtac{dlsgqu&,gggggml ve

am no acid eqe5| ues
101 9. An isol ated pol ynucl eot i de corrprl sing a region of at
| east 20 consecutlve

2. Thecomposition accordx_ng toclaim 1, wherem the antigen binding
fragment is selected from the group consisting of whole nafive antibodies, bispecific
antibodiés,-ghimeric:anﬁbodids; Fab, F(ab")2, single chain V. region fragments (scFv) and
fusion pol'ypcpti_des-, wherein the fusion polypeptide comprises the antigen binding fragment
" fused to a chemically functional moiety.

3. The composition according t claim 2 wherein the whole native antibody is
an H11 antibody.

4, The composition accordi_h_g to c]aim 3, wherein the H11 antibody comprises H
chains having the amino acid sequence of SEQ ID NO:2 and a L chain having the amino acid
sequence of SEQ ID NO:5.

5. The composition according to claim 2, wherein the scFv is comprises a
functionally equivalent fragment of SEQ ID NOS:14 and 17.

6. The composition according to claim 2, wherein the moiety is selected from the
group consisting of signal peptides, unmunogcn agents that enhance jmmunologic reacti v1ty,
agents that facilitate coupling to a solid support, vaccine carriers, bioresponse modifiers,
toxins, detectable labels, paramagnetic labels, and drugs.

7. The composition according to claim 6, wherein the signal peptide is
prokaryotic or eukaryotic.
8. The composition according to claim 7, wherein the signal peptide is

eukaryotic.



nugl eoti des that TS Tapabl e of selectively forming a st abI o RER, MENT SHEET
pol ynuc” g of SEQ ID NGO 1 or 3. An 1’solratea™
pol ynuc m ’ WZHMg a region of at |east 20 consecutlve nggl@gﬁiﬁ%;

that is tap’abl'-e ® tively formng a stable duplex with g

pol ynucl eoti de consisting of SEQ ID N0994 or 6. 33. Fhe
pol ynucl eotide according to claim26, whérein t he pol ynucl gotide is a
cl oning vector. 34. The .pol ynucl eoti de according to clarm 2o,

wherein the pol 9nuc| mcdapos&maracmrmn ssclaim Gadtersin the agentﬁlatsahancesrhe

expre55| on, r}{ﬁ.&hao E&%‘Wﬁos‘{%‘%ﬁﬁké )Iﬁ%l rein the expression vector is

vacci ni a. ng a polynucleotlde accordi ng

pol ynucl eot | de a9 cl anmcmpaaﬁﬁ‘riﬁ&%ﬁtakéélw ghesgin i SR thal Pl

38. An i mu U SR léfbﬁ%lagg SREnence
accor di ng CB"R rciﬁng% %%l%gﬁ"g’%ghgénar ngceuél#lz%{%?hgccept abl e exci pi gnt
39. Use of an effective amount of the.antigen binding fragnment according

to claim1l for fie’ muéaﬁﬁd&mn%c&dﬁig%aaﬂieefwﬁe@émtﬂeﬁmmgm eatibget with
a neopl asia rein the patient

t | 3
has a cli nlsﬁlﬁ?[F@ﬁG@ttbﬁg%Pémisﬂﬁ%g of myﬁ:y@i%log?c&ﬁy a&%@ Q\Q@esll"dl ng to claim

39 for palliati ng the neopl asi a Use according to claim 39,

wherei n the pat iy | n| cagf:y {g&, &p@gqngqgcmfxmax d%i@_ﬁ&ﬁ‘di’lseﬂﬁﬁiffé?%"a

treated and is c etectab
cytokine. - .

13. - The composition according to claim 12, wﬁcrei'n tHc cytokine is selected from
the group consisting of tumor: necrosis factor, interleukin-2, interleukin-4, 1ntcrlcukm-
gtanulocytc macrophage colony stimulating factor and y-interferons. -

14.  The composition according to claim 6, wherein the drug is ‘an antineoplastic
agent selected from the group consisting of radioisotopes, vinca a]_kéloids, adriamycin,
bleomycin sulfate, Carboplarin, Cisplatin, cyclophosphamide, Cytarabine, Dacarbazine,
Dactinomycin,-Duanorubici_n hydrochloride, Doxonibicin hydrochloride, Etoposide,
fluorouracil, lomustine, Mechlororethamine hydrochloride, melphalan, mercaptopurine,
methotrexate, mitomycin, mitotanc, pentostatin, pipobroman, procarbaze hydrochloride,
streptozotocin, taxol, thioguanine and Uracil mustard.

15. The composition according to claim 14, wherein the vinca alkaloid is selected
from the. group consisting of vinblastine sulfate, vincristine sulfate and vindesine sulfate.

16.  The composition according to claim 6, wherein the toxin is selected from the
group consisting of ricin, radionuclides, pokeweed antiviral protein, Pseudomonas exotoxin
A, diphtheria toxin, ricin A chain, restrictocin and phospholipasc enzymes.

17.  The composition according to claim 16, wherein the detectable label is
selecteq from the group consisting of radioisotopes, flourescent compounds, colloidal metals,
chemiluminescent compounds, biolumincscent compounds, enzymes, substrates, cofactors
and inhibitors.

18. A polypeptide comprising at least five consecutive amino acid residues of
SEQ ID NOS:2 or 5.



102, mdi ng to claim39 for reducing the REB]BA@EMENT SHEET

recurregﬂum"m y detectable tunor. 44. s g—acCor-ttRegr—
to clai medi canent is a parenteral dosage f or
{ | f 9 r |1 b DEY Sovg

for adm nifst¥aty om su aneously, intranuscularly, intraper|t

Intracavitally, intrathecally, transder IIy, or intravenous|y

45, Use according to claim44, wherei OPhe medi canent is aj dosage of
about 0.01 ny/ kg/ dose to about, 2000 ny/kg/ dose. Yse

accordi ng to cl 39-m_ 3Ttic paippephide adsording Wg&am&Snwhﬁ@nﬁh%@mnswuwab@!w- with

a therapeugélgrggmlﬁxmfmmacpg 47. Use of claim 46, wherein the
therapeutic noiety is .selected fromthe group consisting of radioisotopes,

anti neopl asti ¢ agents,. i munonodul ators, bi ol ogi cal response nodifiers,

| ectins and toxlms The olypephd@accordéng:mrqlmml 18} tathemsopprsings hetdrelogous aI |y
purified C- di. C antigen is the antigen specifically
recogni zed' y a antl boclif'?i conprising a Hchain V region having the am no
aci d sequence of SEQID NO2 and a L chain V region having the anino acid

sequence of SEQLD NA¥umanized anubody comprising the polypeptide according to claim 18,

22 A 'pblymcrl_c pepride compri_si_ng'a" plurality of the pepride ;iccorditlg to
claim 18. | . |

23, The composmon accordmg :o cla.tm 1 further comprising a pharmaceuucally
acceptable excipient.

24.  The composition according to claim 23, wherein the excipient is-a liposome
preparation. -

25.  Animmunogenic compqsition comprising the antigen binding fragment
according to claim 1, further comprising a pharmaceutically acceptable excipient and an
amount of an adjuvant effective to enhance the immune response.

26, A substantially isolated polynucleotide sequence that encodes an antigen
binding fragment of an antibody wherein the antibody specifically recognizes ‘C-antigen,
wherein C-antigen is the autlge.nlrccqgmzed by.an antibody comprising a H chain V region
having the amino acid sequence of SEQ ID NO:2 and a L chain V region having the amino
acid sequence of SEQ ID NO:S. .

27. A substantiall y isolated polynucleoudc sequence that encodes at least five
consecutive amino acid residues of SEQ ID NOS:2 or 5.

28.  The polynucleotide according to claim 27, wherein the encoding sequence is
within SEQ ID NO:1.

29.  The polynucleotide according to claim 28, wherein the encoding scquencé is
within SEQ ID NO:4.

30.  The polynucleotide according 1o claim 28, wherein the polynucleotide encodes
at least five consecutive amino acid residues of a CDR.




49.. The conposition according to claim48, wherein the C PIGAGEMENT SHEET
present in an | ' t and further wherein the co sition :

i ncludes an a HWW’JQM“WeHecHVe to enhance an i mupe|r &POERE 1999
the Cantigen. * ¢ L &0.s nmet hod for detecting Cantigenfin a sanple,

conprising the steps of: _ F% contacting the ganpre wtirthe
antigen binding fragnent according to c +m_1 under conditipns that permt

the formation a ' ]P,Q&gl% ' \Q%g@ 'ofa0Rast 20 consecutive D)
detecting anly g{-lébl z&ggﬁgﬁ"g?& or e iﬁblgﬁlg%'] ) gﬁiﬁof?&- st 20 eé:r,mi,en

C ant i gen nusleetides shnt isfapablp aticlocEys YF%%gﬂ‘ & dunlgx With 2 pobmyg QE@?T‘pri si ng
a H chai n daasiéting of SEQUDMNOA® d. sequence of SEQ ID NO:2 and a L chain V
regi on having the am no acid sequence of SEQ I D NG 5. 103

51. A conpositijion conprising an_antigen binding fragnent of an antibody,
wherei n said f-.rﬁgnétﬁn'lisela@é@elwwe.‘?@ﬁCﬁﬁpﬁﬁ@ggéﬁﬂ@kﬁﬁ%ﬁlﬁ%‘é’«%@ﬁ%ﬁ?%nge of
cancer t UrfRledfiddsqRalSs capable of seldeBvely fdrbfing 9 Sl duplex wi aolyrugleoade | ai m 51,
wher ei n the .vii der ghg. ?ga ancer. tunor anti gens conpri ses.'anti gens for

gli obastor@@%@% ' Iq'-gnant mel anoma, breast adenocarci noma, |ung -
adenocar ci noma;, small cell |[ung adenocari noma, col on adenocarci nona and

prostate adenocgy ci THolynucicoride aBcording 16\@1aied D) Wtickeid thePofhfudicBidd 13 aC! @i M
51, wherein the wide r ngyél of ‘cancer. tﬁm)r ant 1 gens congjr'aigggs antigens for
ast r ocyt orflOMRE Yesi¥endr ogl i ona, ependynona, nedul | obl ast ona, primnitive

neural ectodermal tunor, pancreatic ductal adenocarcinoma, small cell [|ung

adenocar ci noma, ., ar gg .G SUQEL CaLCl BB : i .Noma,
br onchoal veol ar?(‘:‘ér c?ﬁlgﬁi“)“g%% Ee?ﬂgal‘ eggéri{:)lcar cﬂr‘@%&, | | j’@?ﬁ#%{egg{k?ggg

t her eof , FEPESHARMYSDPol angi ocar ci noma, breast tunors, ductal

adenocar ci nonma, | obul ar adenocarci noma, uterine cervix squanous cell

car ci noma, - ut erjsne Gyt AGSNGEA: SLORHR, Gk S WHRINEL oBhrossion vectars

vaccinia,

36.  Ahostcell comprising a polynucleotide according 1o claim 32.

37. A pharmaceutical composition comprising the polynucleotide of claim 26 and
a pharmaceutically acceptable excipient. '

38,  Animmunogénic composition comprising the polynucleotide sequence
according to claim 26 and a pharmaceutically acceptable excipient.

39.  Use of an effective amount of the antigen binding fragment according to

claim 1 for the manufacture of a medicament for treating a patient with a neoplasia.

40.  Use according to claim 39, wherein the patient has a clinically detectable

tumor. -
41.  Use according to claim 39 for palliating the neoplasia.

42.  Use according to claim 39, wherein the patient had a tumor that was

previously detected, has been treated and is clinically undetectable.




carci nomas, ovarian epithelial carcinomas, prostatic adenoc£ iLAgEMENT SHEET
transitional squanous cell carcinoma of the bladder, B cell] llynphomas, T
cel | |ynphomas, plasmacytonmm, acute |eukema, chronic | eukgmnla, 26aDEGM989

mel anona m ' comas and | ei onyosar conas. 4. The
conposi t” umnnmmmcl aim 51, whergjpn the wide range df cancer turmor
antigens tonprised amtigens for glioblastom, malignant nellanana,. col on
adenocar ci noma, breast adenocarci nona, ki dney adenocarci noma, osteogenic

sarconma, ovary Q@?HO%E?%&% to claim 395or rediifng WP PRk dOfecBAEAdbPG O
claim51, wherein the w de rangge of cancer tunor antigens conprises

ant i gens f alinghlipddtestabdetymoreur obl ast oma, nml i gnant el anonma, breast
adenocar ci nona, |ung adenocarci noma, snmall cell lung carcinoma, colon
adenocar ci nona, prostate adenocarci noma, ki dney adenocarci nona, o0steogenic

sarcoma, bl addeigqcel lysgarédrdingio cRUABD ARhATRNRE HeBichRABR 188 PatchtcralPdosage
car ci nona. 56 The "conposition according to claimb51, wherein

the wide r4ome witablenfur administrationi geheutaneonsty, siniramusewarhs insraperitenealy,
carci noma, .col on. carci ngoma | O stri rcignoma, lung adenocarci nona,
| ung squanﬂ'lﬁtgacé‘gfag Yn it Wﬂh’%@?@"ﬂ% ’Prglgrlaﬁl KO, | ynphoma, nel anons,
ovarian carci noma and prostate carcinona.

104 57. The conposition according to claim51, wherein the w de
range of cancer 4unoilUsarcearding te slaimi 4de herain fhermedieamaent in s dasags af about
neur obl ast , | } t br.east adenocarci noma, |ung

adenocar ci %@a‘?‘%ﬁ%ﬁ%&é’@c@r@ﬁ%ﬁ(ﬁwst eogeni ¢ sarconmm, bl adder cell

carci noma, ovarian adenocarci noma, |arynx carcinoma, prostate carcinona,
small cell lung carcinoma, chronic nyelggenous | eukem a, A

ute .
| yrphobl asti ¢ | d8kenmiUseatfgomding i cclapngRokhierein the antigen bmﬁ*%ffe&ﬂﬁ'&sﬁ i on
accordi ng tl&e?éd%ﬁﬂﬂheréﬂ%ﬁﬁ@fn@i&yhe w de range of cancer

47.  Use of claim 46, wherein the therapeutic moiety is selected from the
group consisting of radioisotopes, antineoplastic agents, immunomodulators, biological

response modifiers, lectins and toxins.

48. A composition comprising substantially purified C-antigen, wherein
C ér_uigcn is the antigen specifically recognized by-an antibody compﬁsing a Hchain V
region having the amino acid sequence of SEQ ID NO:2 and a L chain V region having the
amino acid sé_tlueu_c_e of SEQ ID NO:5.

49.  The composition according 10 ¢laim 48, wherein the C-antigen is present in an
immunogenic -_a'mpﬁnt and further wherein the composition includes an amount of adjuvant
effective to enhance an inimune response to the C anti gen.

50. A method for detecting C-antigen in a sample, comprising the steps of:
a) cdntacting the sample with the antigen binding fragment according to
claim | ynder conditions that petmit the formation of a stable antibody-antigen comﬁlex; and
b) detecting any stable complex formed in'step a).
wherein C—antigen is the ahtigen specifically recognizéd by an antibody
comprising a K chain having the amino acid sequence of SEQ ID NO:2 and a L. chain V
region having the amino acid sequence-of SEQ ID NO:5. |




tunor antigens conprises antigens for breast carcinons, coI.REPE DW
mel anom, MCHW X squanous cell carcinong, “&CE SHEET '
adenocar ci n 05| sarcona _ 59. The conpogdi ti o aqgrdl ng
to claim51 M e range of cancer tunor antigegs ofrg

*mat |

antigens for t adenocarqﬁﬂpna mel anoma, | umgg
adenocar ci nonm, colon a enocarC|nona and gl i oma. 60.

conmposi tion according to claimb51, wherein the w de range -ty

antigens conprises antigens, for Bur s, | and
acut e | ynphobl agim dgl"é’g‘ﬂ@ﬁ‘i ncompnﬁnég%flwgﬁgﬁ\g f%;ﬁﬁl é[°|floa\rlllrm:jttc]gdc@’rfi| ng to
cl ai m 51, Mermsmdﬁngme:desmm@sfmamngmcmtwdgm¢@6m§@§'m

anti gens fgﬁ obl ast oma, mal’i gnant nel anoma, col on ‘adenocar ci nonmg, br east
adenocar ci no 1ynphorma, gastric carcinoma, osteogenic sarcomm, ovarian
adenocarC|nona bl adder cell carcinora, -and .I'arynx carcinoma. . 62.

The conposition saccomcwnpmm:drmmﬂhgmlnlﬂmﬁh mmemﬂwrmdnmgofofpmer

5™ e il g’@@%ﬁﬁ‘*&%‘?ﬁ%‘é@%&“ﬁ% St mehome, |
fragment haseashadenocsecineme) lungpde mﬁﬂ%?@ el céiw

64. A commmrmammhm bi ndi ng fragrrent of an anti body
wherein the ant’i body specificall y recogni zes G antigen, and wherein
C-antigen is the antigen specifically recognized by an antibody conprising
a H chain V r egisdn hél‘\hlcngmaaslwn moalmgiocbaqéénwbemnm@mrm%@m%gous

wth SEQ | ence at.
| east 70% ho us w th Eﬁﬁi% ﬁ%ﬁg&fﬂ%ﬁ?‘on dyllgle%}t _
ﬁ&ﬁ@a D PR o @ﬁ%ﬂ@ﬁ%@ﬁmw&mm s

fragnment,
at |east Smualineh turig adenauaraheonia latge cell lurig adenocarcm_oma. squamous ce}l carcinoma,

bronchoaliicola:tarcinoma, epithelial edenocarcinoma, liver metastases thereof, hepatoma,
cholanglocarcmoma breast tumors, ductal adcnocarcmoma, lobular adenocarcinoma, utenne
cervix squamous cell carcinoma, uterine cervix adenocarcinoma, uterine eplthehal
carcinomas, ovarian epithelial carcinomas, prostatic adenocarcmomas, transitional squamous
cell carcinoma of the bladder, B cell lymphomas, T cell lymphomas, plasmacytoma, acute
leukemia, chronic leukemia, mali gnant melanoma, soft t_1ssu¢ sarcomas and
leiomyosarcomas. |

54,  The composition according to cléim 51, wherein.the wide range of cancer
Lamor antigens comprises antigens for glibblastoma, malignant melanoma, colon
adenocarcinoma, breast.adenocarcinoma, kidney adenocarcinoma, osteogenic sarcoma, ovary
adenocarcinoma.

55.  -The composition according to claim 51, wherein the wide range of cancer
wmor antigens compri.ses antigens for glioblastoma, neuroblastoma, malignant melanoma,
breast adenocarcinoma, jung adenocarcinoma, small cell lung carcinoma, colon
adenocarcinoma, prostate adenocarcinoma, kidney adenocarcinoma, osteogenic sarcoma,
bladder cell carcinoma, ovarian adenocarcinoma and larynx carcinoma.

56.  The composition according to claim 51, wherein the wide range of cancer
tamor antigens comprises antigens for breast carcinoma, colon carcinoma, glioma, gastric -
car¢inoma, lung'adenocaminom lung squamous carcinoma, Jung small cell carcinoma,
lymphoma, melanoma, ovarian carcinoma and prostate carcinoma.



105 . 65. A conposition conprising an antigen bindifn
an ‘anti body, wherein the antibody specifically recognizes G

et o I 5o s o son v e a®temcaney

honol ogous w #th SEQ "D RO 2 and a L chai,n V region having pn am no actd
sequence at | east 80% honol ogous wi t h ID NO5, or a furl‘eﬂ-@ua.Lu\j
equi val ent fragnment, wherein sai d fra rrent sai d functi onal | ¥ equi val ent
fragnent is at ﬂeasfrhscemnmil Séls‘“’hmnth e widg gan %‘gi‘?f)o& tion

conpri si NGuABy Aftigk ﬁggs mgéﬁsafgﬁgmblafom neuroblasains, mﬂfgnemnmdhmmt i body

speci ficall ecogni 'z ant | 250! £ maen
speci fi calqrgas %F@Bg%f%‘&%;! %adgﬂ&aﬁc%gbqn%\@& “geing}é ﬁ,rr]baslte%g%flr gﬁle%n avi ng
an ani no ddadiiesex)ixntinotnd, olvsmadg@%ammae W@W@EQ‘OW ‘F@é‘?‘?‘&ﬁ(ﬁ’%ﬁﬂl
chain Vr J”@‘.y#. Rhiid Ry d6ihobLuIRRS, it IRapiobRets eakahiagmds with
SEQ I D NO ll%'n ﬁ%&?l onal Iy eq%l val ent fragnent, wherein said fragment

or said f UK 9m'é'qU| valent fragment is at |east 5 consecutive anino.
aci ds. - 67 * The conposition according to claimé64, said anti body

conprising a r 2t 'ﬂﬁal ﬁ"ﬁgﬁ‘h&?%‘d‘“ygc‘a‘m@ wh&ehﬁﬁé@_ide'}wgéwdaﬁ&ram I gen

bi ndi ng fragmen t he 'vect or

of cl ai m Gfgmorantigens mpnscsm@ze%%bmt&ﬁr%&ﬁm %C%nem% \Ofer ein t he
| Munogen gigstade chitjrduibdriikl squatidusgen carejabindfcervix adenocardihoma aiﬂl &aposi

conposi tion according to claimb51, wherein said fragment is conj ugated to a
r adi ol abel?aécdmlf‘owpound o 72. .- A conposition as clainmed in claim
71, wherein said conmpound conprises radl ol abel | ed DTPA. : 73. A

conposition as sd ai MBb dofpekidbfadodrdiN ey i S1qivtlere RO Wik :ﬁﬂgandsﬁaﬁeer

Lerr]indi utm I%I anugens comprises antigens for malxgnant ‘breast adenocarcinoma, melanoma, lang

adenocarcinoma, colon adenocarcinoma and glioma.

60.  The composition acé;ﬁrding 1o claim 51, wherein the wide range of cancer
tumor antigens comprises. antigens for Burkitts lymphoma, T cell lymphoma and acute
lymphoblastoid leukemia. |

61. The composition according to claim 51, wherein the wide range of cancer
tumor anugchs comprises antigens for glioblastoma, malignant melanoma, colon
adenocarcinoma, breast adenocarcinoma, lymphoma, gastric carcinoma, osteogenic sarcoma,
ovarian adenocarcinoma, bladder cell carcinoma, and larynx carcinoma.

62. The composmon accordmg to claim 51, wherein an N-terminus of the
fragment has an amino acid sequence comprising Phe-Hi s—Arg-Tyr-Ser

63.  The composition accqrding'to claim 51, wherein an N-terminus of the
fragment has an amino acid sequence comprising Phe-His-Arg-Tyr-Thr.

64. A composition comprising an antigen binding fragment of an antibody,
wherein the antibody specifically recognizes C-antigen, and wherein C-antigen is the antigen
specifically recognized by an antibody comprising a H chain V region having an amino acid
sequence at least 70% homologous with SEQ. ID NO:2 and a L. chain V region having an
amino acid sequence at least 70% homologous with SEQ ID NO:5, or a functionally
equivalent fragment, wherein said fragment or said functionally equivalent fragment is at
least 5 consecutive amino acids.
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65. A composition compnsmg an anucren bmdmg fragment of an antlbody, ,
wherem the antibody specifically recognizes C-antigen, and whcrem C-antigen is the antigen
specu ﬁcally recognized by an annbody comprising a H chainV region. ‘having an amino acid
sequence at least. 80% homologous with. SEQ ID NO:2'and a L chain V region having an
amino acid séquence at least 80% homialogous with SEQ ID'NO:S, or a functiorially -
cqm valcnt fragment, wherem sa.ld fragment or said funchona.lly eqmvalent fragmcnt isar

. Icast 5 consecutive axrnno dcids. :

6. A composluon comprising gn antigen binding fragment of an anubody,

" wherein the antibody specifically reco,mzes C-antxgen, and wherein C-antigen is thc antigen
spcqﬁcally recogmzed by an annbody compnsmg aH chain V' region. havmg an amino acid
sequence at least 90% homologous with SEQ. ID NO:2 and a L chain V region having an
amino acid sequence at least 90% homologous with SEQ ID NO:5, or a functionally -
equivalent fi’agmc'nt, wherein said fragment or said functionally equivalent fragment is at
least’5 'cons_cc'uti've amino acids.

67.  The composition according to claim 64, said antibody cormprising a
recombinant antibody.

58_.- A vector having the antigen binding frzigmcnt of claim 51.
69.  Ahost cell having the vector of claim 68.

70.  The composition according 1o claim 6, wherein the immunogen agentis a
multiple antigen peptide. '

71.  The cornposmon ‘according to clmm s1, wherem said fragment is con;ugatcd
to 3 radiolabelied compound. '

72. A composition as claimed in claim 71, wherein said compound comprises
radiolabelled DTPA.

73. A composition as claimed in claim 72, wherein said compound comprises
""Indium-DTPA.
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