ANTI - PANCREATI C CANCER ANTI BODI ES RELATED APPLI CATI ONS [001] This
application clains priority to U. S. Patent Application 12/343,655, filed
Decenber W0,20000800and 12/ 418,877, filed April 6, 2009; pamdSBwoowsaPDNal

U S. Patent Application Serial Nos. 61/087,463, filed August 8, 2008, and
61/ 144,227, filed January 13, 2009. The text of each priority application
cited above is incor pANTEPANCREATIC CANCERGENTIBODIESNt i rety. STATEMENT
REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT [002] This work was
supported in part by NIH grant ROL- CA54425. The U. S. Governnent may have
certain rights in this invention. BACKGROUND OF THE | NVENTION Field of the

| nvention [003] This inventiQpinaahaPiQcdRiricngs chinmeric, humani zed and
human anti bodi es and fragnents thereof that bind with high selectivity and

frequencifOib ‘bhinepeléation claimsepriordlite Ushdatent Appkension 18534816551 Bledt her cancer

cells and n recbabl pancr ic cells.ar reatitis. In
preferr e@e(ée%‘%bgg?%eir?t%g : ar{dﬁleé/gﬁgﬂfgﬁ:le&ﬁ%rﬁ @?%%@H?? r%vﬁﬁo’ﬁfﬁwgafﬁ%?%odi es or

f ragment gpplidacios 8bjiglalosabt HBDAER Filed Ru@ist SSEO0SNakPHI0 844, BEL, €¢dd ARuarfli agnosi s
and therapy, particularly for pancreatic cancers. In particular

enbodi rrehgg, 0%-h&hes i} @%qacamlpagonpebcaéwe ced pevefipincgeosated bereiary/ or

di agnosh%fé?@nc%hﬁit?@ﬁﬂhjeﬁﬁt stages of pancreatic cancer. Related Art [004]
Pancreati c cancer is a malignant growh of the pancreas that mainly occurs
in the cells of the pancreatic ducts. This disease is the ninth nost conmon
form of carfSBATEMEENTIREGARRING HHRDERALLTY SPONSGREDIRESEARCH @GRNcer

deaths in nen and wonen, respect] . of the pancreas is al nost
al ways fatal, with a five-year sﬁﬁ%%that is less than 3% [005]
The NSt [0HRPMPRIs SR HATBuRorBAREF LAY NIEaRFRRA1PCAYES § appdijge, abdoni nal
pai n, and wei ght |oss, which, together wwth other presenting factors, are

nonspeci §prerpmpritgiehaveisggaindighimodhingnveaher.eati ¢ cancer at an early stage
of tunor growth is often difficult and requires extensive diagnostic

work-up, often times inchughAIRSIANB'GF FHE INVENTION

Field of the Invention
[003] This invention relates to murine, chimeric, humanized and human antibodies and
fragments thereof that bind with high selectivity and frequency to pancreatic cancer cells
and to a lesser extent to other cancer cells and not appreciably to normal pancreatic cells
or pancreatitis. In preferred embodiments, the antibodies or fragments are PAM4
antibodies or fragments. The subject antibodies are of use in cancer detection, diagnosis
and therapy, particularly for pancreatic cancers. In particular embodiments, the subject
antibodies are of use for detection and/or diagnosis of the earliest stages of pancreatic

cancer.

Related Art
[004] Pancreatic cancer is a malignant growth of the pancreas that mainly occurs in the
cells of the pancreatic ducts. This disease is the ninth most common form of cancer, yet it
is the fourth and fifth leading cause of cancer deaths in men and women, respectively.
Cancer of the pancreas is almost always fatal, with a five-year survival rate that is less
than 3%.
[005] The most common symptoms of pancreatic cancer include jaundice, abdominal

pain, and weight loss, which, together with other presenting factors, are nonspecific in
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surgery. Endoscopic ul trasonography and conputed tonography are the best
noni nvasi ve neans avail abl e today for diagnosis of pancreatic cancer.
However, wel2oamliesodet ecti on of small tunors, as wel | asPdirfusesoesiiari on of
pancreatic cancer fromfocal pancreatitis, is difficult. The vast mgjority
of patients with pancreatic cancer are presently diagnosed at a | ate stage
when t hendtiRDIThgdigdnosiad yarbaRdRdcd bt & e81yodtadels tepSEoRth B dfeyade
surroundi ng organs and/ or has netastasized extensively. Gold et al., Crit.
Rev. Oncoifbely Mmdrageresgytensive diggnadic vepglap, 0@%@%@@%@%@9@%@ di sease
IS commo d ; ' ' 1. Spal re. 1 t.ni cal
et ting. FBO8) s ip HELS R on EhAAGRb Brab By AR b R o cer
have not meett dvailable trday foratiagnosia of phsirenticicahdey. Hoproarectliablevieteation ofre.

Surgi cal resection has been the only nodality that offers a chance at

survi val ?mﬁEVMF’,an{?i‘ Pl efF‘étﬂaé’é’ntO%H%‘?"fW&é?ﬁer g‘ﬁp“y OFRloRAEredBYS &F pati ent s
are candydbie fiRlvasGHERHE S JBRRE WilihancEetic LRSS Bl Gk SIiHARSERING 8
surgical treatnent, the fi've-year survival rate I1s still poor, averaging
onl y abolste stams whadOiig tuaer has deastytaxtamdedhdutsida ghthsicspofle fpaneadeat i ¢ cancer,

as well as _appropriate agi ng of the diseasg, | d provigde an increased
curvi val S0 RRPEGeE o ob B e TR AT LR BN ¢ ne

devel opneRtolefy/HefaRUSES 8O 4Pr5aq 20N € LBR%REcHHPH thb diseedas&mMongand

t unor - associ ated marker into the bl oodstream as well as detection of the

mar ker seasktRanewats caicar Gpgpesis is poe imbpasliniTalsetiagt tunor associ at ed mar ker
f i I . . | |
or pancgﬁ%i ;/1?2%%@‘%%%@&? ipFo%%Qur%%‘?vdﬂEﬁl‘féE&ﬁa?@%}gﬂ? E@%t?ayg%ogteﬁ‘ég‘ra%gre evel s

of this Sia ea epitope struc oun ancreatic
cancer padrtentsabdardtialigimproed bowindl timeaSyrgidal tdsectiondak bpanteealy ti s
speci nens exam ne ver, CAl (9.9 levels were found to be elevated in a

d... Howe
number ofoBtHEMMATRITFEathAne R SBBRYAInHEvRYTT s, 2 lawedwaer Burernly The
assay capngly, BE HRAE: &OLarflli RANGSE %ﬁg@cﬂgj@%&m'hﬁoﬁﬁéﬁ%épauémy%ga&gomg5
nonitoring, the continued iIncrease In 9.9 serum | evels after surgery
bei ng i nslirgiatli treatroéntathp doe-ypaogmasilgateMastill padieaveragngedrdnabowidVbhodi es

(MAbs) h been repaorted w.th i. noassays for diagnosis in varying stages
of devel Bifbntaniigbdionind dgngtit OLPRCHAN Freet ¢t “Eh “DePRRPTESRH"E 572 3,
a3, andoi@k dResseaRbikdPreViae ah flcRASHNuYAPAIGd@MhEE M nb&ESFTRItories _
anti bodi es. [008] Antibodies, in particular MAbs and engi neered anti bodi es

or anti bagpréceadineanshe drvelopprahot adipgnbsiv gwicgduanbassHapan the wlsagsfofigal ue in

ot et Rl STy B AR L0 G P HLRG: SROERLS
within biopsy spécimens‘ The best tumor associ1ated marker for pancreatic cancer has
been the immunoassay for CA19.9. Elevated levels of this sialylated Le® epitope structure
were found in 70% of pancreatic cancer patients but were not found in any of the focal
pancreatitis specimens examined. However, CA19.9 levels were found to be elevated in a
number of other malignant and benign conditions, so that currently the assay cannot be
used for diagnosis. However, the assay is useful for monitoring, the continued increase in
CA19.9 serum levels after surgery being indicative of a poor prognosis. Many other
monoclonal antibodies (MADbs) have been reported with immunoassays for diagnosis in
varying stages of development. These include but are not limited to DUPAN2, SPAN1,
B72.3, a3, and various anti-CEA (carcinoembryonic antigen, or CEACAMS) antibodies.
[008] Antibodies, in particular MAbs and engineered antibodies or antibody fragments,
have been tested widely and shown to be of value in detection and treatment of various

human disorders, including cancers, autoimmune diseases, infectious diseases,

inflammatory diseases, and cardiovascular diseases [Filpula and McGuire, Exp. Opin.
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i nfl ammat ory di seases, and cardi ovascul ar di seases [Filpula and MQuire,
Exp. Opin.Ther. Patents (1999) 9: 231-245]. The clinical utility of an
ant i body wo 2arm/@mionbodyderi ved agent is primarily depen@emtuseeniosaonbility
to bind to a specific targeted antigen associated with a particul ar

di sorder. Selectivity is valuable for delivering a diagnostic or

t her apeutThé. Pgems (199959 259 - g The bl utiligyd el anEBod Per A0ARIBodyI0r NoNe

ant agoni sts, enzynmes, enzyne inhibitors, oligonucleotides, growh factors,

r adi onucflsrtied ageii i RigeMalidependsnbon by abibiy tabing te a specific tasgejed antigent i on
during t : g r n . ' rticularly
it the diaaanef bRl SR AR s RORR T Rl AP AR f Blogn B )
body. Raftheripaliel adniastdhmdiress, traus, baekiness Bormwdrel, IBomBns ale@mdsts, N NUMEr ous

mal i gnanci es, incl udi .ovarian cancer, col cancer, nedullary thyroid
cancer, %‘?ﬂnﬁe?ﬁﬁﬁmg?}‘%mr% oligamf 06‘5955 Wg{}%orﬁrfé‘g@“ﬂ%lé%&l angiechEticr eat i ¢
cancer. HAWRNME or ndt&IN] BUSthapel l%@&f&n%rﬁ@tﬂﬁéj&%c%%n 0@ RS RPPLIsEQL £ cancer

antigens have not been successfully enployed to date for the effective
t her apy umaadisgrdete paticulorly afntti¢ dragudstig oo thesapshitip agant sdbkic te anoeal tisf@09] One

suggest ed roach f£or. delivering,agents to a.tarqget site, referred to as
i roct + mBERIE Wil e AR 4 R b MHE Sesfiteh RS gens w th
ant i bodi @gligmnts,18clddiag B0sddCcadter! AR6ROMEEL, theadGRAH Shyrbidl dah€ercatat ext of
tunors, the direct tarcggtl ng approach utilizes a | abeled anti-tunor

nonospeclyfirbomas.i baldyechpalogy swygiiozseve yeful derquncregimeancer: dlpjheviet.s

. ' . p | LA NG | e
ant1 bodyPENCEY FPeple B ATt B ek P O B HBEBRRCE' 21 e
target tsuroessfudly ebipdoyeddo daedstt the effectiveelameudr carlpeleritids andibredingosignd

anti body clears the body. [010] Another suggested solution, referred to as
the "Af f PiRangreptihciiceinent Systemt (AES), is a techni que designed to

over come i 6l J i : i i i i ng
ai agnost '8 by OPperzESePbidtior [Tk BEGRS (DMaRt B LIBREBAWH Doy ot
al , CancergeBngtihetapyiqie Radgmpphatargatepedifiahstigedas withaniibedi¢l@98)jg The AES

tilizes a |abeled divalent hapt d ti- /anti-hapten bispecifi
ant 1 bocly SERRIETT BEBGHPSEL BT LG AP oL oF IO IR C o Se GO Hah on.

Hapt ens WhliAs RiMRRU analtemey nRnsspRbitic RAdh&S MattrBcdpndRe theSRQe! ubhforty may al so
be utilized for this procedure. The technique involves injecting the
ant i bodythrengh itshatigensi die tephaicar il vey injecting tholehpled saaospasdic antiedy t unror .

ALl 3 L S ARl Rl SRR R s el Lrom

t he anti diaghosaabt Gerapeutic benefits. The unbound antibody clears the body.
[010] Another suggested solution, referred to as the "Affinity Enhancement System"
(AES), is a technique designed to overcome deficiencies of direct tumor targeting by
antibodies carrying diagnostic or therapeutic agents [U.S. Pat. No. 5,256,395 (1993),
Barbet et al., Cancer Biotherapy & Radiopharmaceuticals 14: 153-166 (1999)]. The AES
utilizes a labeled divalent hapten and an anti-tumor/anti-hapten bispecific antibody that
recognizes both the target tumor and the labeled hapten. Haptens with higher valency and
antibodies with higher specificity may also be utilized for this procedure. The technique
involves injecting the antibody into the patient and allowing it to localize at the target
tumor. After a sufficient amount of time for the unbound antibody to clear from the blood
stream, the labeled hapten is administered. The hapten binds to the antibody-antigen
complex located at the site of the target cell to obtain diagnostic or therapeutic benefits,
while the unbound hapten rapidly clears from the body. Barbet mentions the possibility

that a bivalent hapten may crosslink with bispecific antibodies, when the latter are bound
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conplex located at the site of the target cell to obtain diagnostic or
t herapeutic benefits, while the unbound hapten rapidly clears fromthe
body. Barwetoomertrioons the possibility that a bival ent haprars2epsaenssl i nk
wi th bispecific antibodies, when the latter are boundto the tunor surface.
As a result, the | abeled conplex is nore stable and stays at the tunor for

a | onger tophe hmtbrairfhédreds § (stilt, thébibeled eomples iamdeedable ahdigtayy dt theor
ant i bodi es tgat exhi bi t, hi ?h selectivity for pancreatic cancer and ot her
types of UMK longgRsEPE @ iBenor mal pancreatic tissues and ot her nor mal

tissues. (g3RECTHE Krh¥ins § REIEIn IR R A6 OSES thlexBMid lﬁggkﬁéctfv toperform as

a useful diagnostic and/or therapeutic too or pancreéatic cancer,
pr ef er abpanceeatic hancenand eber typagdsanders, hemgarsé &swormah gartchetic eshicb iahd

enhanced t ake at targete ntigens, decreased binding to canstituents in
The” br oottBrigal sy e ARebiisa- R Beresieh LB adPs B BpE et BrGOELES b of
nor mal  t @6 QiSagABst Rl o thérButi@Xdot féHRhaReM L cAIpRIGINaNILREIRs@Are
conjugated to such anti bodies. Use of such anti bodies to detect pancreatic

cancer asagasaf & disrapyand thah exgbiys ¢nhanetd upprke 1t tugesed antigkwodecreasnd enabl e
i nproved,.. | L S| IS dj .1S0 | as it differentiates
wor 1 °f o GEofliRAAR3h iabdbind] F MafigRk lRedBy ko PPlinE! eoponse t o

t her apy proctcpor efidradal iissaksand lle fildvanericthagpasic agbts wheh abé ag di sease
burden. SUVWMARY [012] In various enbodi nents, the present invention

concer nsCUWgddP such apibpgienbPatiphich Antibnsiss te delgratinereaiticaedr on pr ot ei ns
that bin i i | L1t r: ynding to normal
or non- ngegg% zggia?lgﬁ g%l%:ﬁr:%a ic ?:Se%?ékﬁ%flgfb ie(;rbgb{;%/l,ént%hg I?ﬁ?ﬁ‘%ggggggbi nd to the
ear | i est disgragesofdfis danzseest loog eaitddifererstiatds vasl fPam IbdnibA divedses Biralndn Panl N- 2.
Mor e preflergb{é%, t he anti bodi es bi {r}g to 80, to 90% or nore of human .invasive
pancr eat 120 SuBHE S BPREHDE TFTROPSCPErPY A Pateptiplinatseria Gahanss progapsis

Panl N- 1A,y Ranhithd BseRd bBaRRhN-2 | esions. Most preferably, the antibodies can
di stinguish between early stage pancreatic cancer and non-nal i gnant
conditions such as pancreatitis. Such antibodies are of particular use for
early detection of cancer and diffR¥YMMARY di agnosi s between early stage

oDt ot S5F a0 RS OB PALSESEN 5 SOPA LM SR o B OARE o i < o
sanpl es hindiny iantibodydisns nssdeasion paficihathatiging & pancedadg eapanedlBatvite or
certain other cancers. [013] The anti bodies, antibody fragnents or_ fusion
pr ot ei nshtﬁlﬁyr Be H’élf'qg\/t@dmﬂ?al or non-neoplastic pancreatic cells. Preferably, the antibodies

bind to the earliest stages of pancreatic cancer, such as PanIN-1A and 1B and PanIN-2.

More preferably, the antibodies bind to 80 to 90% or more of human invasive pancreatic

adenocarcinoma, intraductal papillary mucinous neoplasia, PanIN-1A, PanIN-1B and

PanIN-2 lesions. Most preferably, the antibodies can distinguish between early stage

pancreatic cancer and non-malignant conditions such as pancreatitis. Such antibodies are

of particular use for early detection of cancer and differential diagnosis between early

stage pancreatic cancer and benign pancreatic conditions. In preferred embodiments, such

antibodies are of use for in vivo or ex vivo analysis of samples from individuals suspected

of having early stage pancreatic or certain other cancers.

[013] The antibodies, antibody fragments or fusion proteins may be derived by

immunization and/or selection with mucin, and are preferably reactive against mucin of

pancreatic cancer. Accordingly, the antibodies, antibody fragments and fusion proteins

preferably bind to an antigen associated with pancreatic cancer cells. More preferably, the

antibodies, antibody fragments or fusion proteins may bind to a mucin expressed in

4



i mruni zati on and/or selection with nmucin, and are preferably reactive

agai nst nucin of pancreatic cancer. Accordingly, the antibodies, antibody

f ragnent swandioiaazioon proteins preferably bind to an ant iPgensa@ensitiazted with
pancreatic cancer cells. Mre preferably, the antibodies, antibody
fragnents or fusion proteins may bind to a nucin expressed inpancreatic

cancer, pganefeads caiider, kudh asNMGCS1 of MRSt dh Rer@dih eaiboEBMehts, tH@nABsdiBOdI es,
anti body fragnments or fusion proteins ma%/ bind to cells transfected with

and expr@sbpayragments pr stangunteinsanay) bing topgells frantipeied with 9 sepressing he

anti bodi]gﬁjc_q%{ig&dy fragments or fusion proteins may bind to synthetic
pepti de sequences, for exanple to phage display peptides. Exenplary

pept i des[0dHpt Inntgriatine embodihenanthe-aptbetiea tnttbodg Miagmeatstar fasikbreprotenesl ude,
but are not Jimted to, WIVWN TKAYPLP. (SEQ | D NO 29).. and ACP TC (SEQ I D
NO: 30) . BA¥Rindyo sHERTIC ReaHHs sradenney: ioeetampiaio Riage gisplay PsRdstay or may not
conpet e i dihh1331HeBREY RANHY Wnd & e %nﬁ@ﬂﬁ&@zﬁ&%n@é} REtEHiELinCRAE Hut ARt 1 9EN.

Amino acids in“certain positions of the synthetic peptide sequences may be
| ess crindtdimbitedide, WAtWNOAKPAE (RHQt AN Oc2ih end AW S8KQ@RPCESEQADSEQ | D

NG 29 t residues K., A and.lL at positions 7.. 8 and 11 of the peptide
SequencorGa D nthpi AR st o e B i Bou)T BN AP RGP | ar 1y,

in SEQ I Withehiddd hﬁndiﬁ'%@ptﬂi: BedJREb YRS CcrRbtiPaSLEr Miged AREhPaddds hhe sequence
may be varied, although substitution of the threonine at position 9 may

si gni fi ceasteinpagftions of gmsm@égw penide seaucacesteaypdessgeiticplofps pntihpdigt her
preferregd e i , Rl ndi 0 | es. t reatic
ancor anPiBESERGS: b Al 8 SEDIDAROLARE ERid 8 B, AR ufRNERE
reagent s7,.8uald ldsofdhd peppidbsejuente bl bg vaivdl whilgoeill rediadifg adithesly bixidiel. ng  of

the antibodjes to a g‘%ncr eatic_cancer antigen may be degoendent upon the

presenc eSigtlaghysip 5@ D Pyfridl ﬂ%Fn@FgS’P“’FH%Si@Fe? @F)E%“éﬁr}s&r?néit a‘i’fé_h%Fequﬁ’écet ar get
ant | 98N, mh{ I04SA Eﬁﬁ(ﬁfgh%%s‘%ﬂ%ﬁﬂﬂ SRR frednilfe £BbLiRBP9 ﬁgdggggue%@ﬂ#ggxff%&e

subj ect a es I's not cross-reactive wt inspecific
ant i bodi asibodybindag to tilee pddBidant i body, the CLH2-2 anti body and/or the 45M

ant i body . d., jor et .al. . H stachem .Cyt.ochem 35:139-48, 1987;

B on et WISF insBhdtabetirideBedients. Goding of s gy R4E: CUbPezt PKRTSU0d: o5 o

f r agment sne@anbgeBKERIbASE bpReit@entdf the AR BitszcRwill RhgimPduthase conj ugated
to at | east one therapeutic and/or diagnostic agent for delivery of the

agent t odithaetyeeitol (IdEDeand/qrperipdase.nbhusy bindimgoditheeantibodieh o PpwKTestiei bodi es or

fragment Sancer antigen may be dependent upon the presence of disulfide bonds and/or the
glycosylation state of the target antigen. In more preferred embodiments, the epitope
recognized by the subject antibodies is not cross-reactive with other reported mucin-
specific antibodies, such as the MAS antibody, the CLH2-2 antibody and/or the 45M1
antibody (see, e.g., Major gal., J Histochem Cytochem. 35:139-48, 1987; Dion et al.,
Hybridoma 10:595-610, 1991).
[016] The subject antibodies or fragments may be naked antibodies or fragments or
preferably are conjugated to at least one therapeutic and/or diagnostic agent for delivery of
the agent to target tissues. In alternative embodiments, the PAM4 antibodies or fragments
may be part of a bispecific fusion protein or antibody with a first binding site for a target
cell antigen and a second binding site for a hapten conjugated to a targetable construct.
The targetable construct may in turn be attached to at least one therapeutic and/or
diagnostic agent, of use in pretargeting techniques.
[017] In preferred embodiments, the subject antibody, antibody fragment or fusion

protein comprises a murine, chimeric, humanized or human PAM4 antibody or fragment.
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may be part of a bispecific fusion protein or antibody with a first binding
site for a target cell antigen and a second binding site for a hapten

conj ugat eaot201001r@nget abl e construct. The targetabl e comsTmseaoomssrot n turn

be attached to at | east one therapeutic and/ or diagnostic agent, of use in

pretargeting techniques. [017] In preferred enbodi nents, the subject

ant i body Sudri AbddntibodigsrentragaierfiLisre fefabily cbr@priseGBEPDRS@YuéncatIbf Nmwriahi Meri c,
hunani zeg r hupan PAMA anti body or fr agmen_t.Such PAM4 anti bodi es or

f r agment A&“e@%‘rb%%fu@bﬁsp‘ih%‘éh‘t incyaraBledegine EDRoseqyenses CRRPAMA ant i body,

SEQ 1 N TR P R T S R O R 520 1 D
:\18 ﬁl)o 4?@WHB§{F¥)SEQ&DN@&&)'; aal the heaga'y?:rhaiﬁDRriaﬂq m@me@ﬂ%quéx’\f{éw'l&H, gEg
1D N0 ) COFI 8 W) HOr AN Cod R AT ERE RO B AR Ap i TSRO S et hods
of use ofDRINGFGEFMEFAY, isPedireNo: @y ef erably conprising nurine PAMA

vari abl e re]gl on sequences as disclosed in FIG IA and IB (SEQ 1D NO 9 and
SEQ | D N#18] 1Fartigahemboedimente ANy cenedrb eolinpesiigonsfand gmatids ofmye plemufinause in
invitro yiya di agnestic technigues ch_as, i nmunohi st ochemi cal
anal ysi sP§V f%lél‘éﬂélgsé’ rrrp rea?yocr0 o ag oA P%Wb‘f)a&?glte R §%%P%e§ % rom

subj ect sdis¢isgpddh UG Of A hay | BgSBANDY E8t9 £ndCSEQ €D NO: 10§, hSichiip@se PAMdancer .
[019] Ot her particul ar enbodi ments. may concern conpositions and net hods of
use of cHitiberice opEREMEnTt MeYdeds Ui Virka ergxrino Hegnestis isshriquesgsush as

SequenCeﬁnxﬁ&ﬁcﬁl%'@)z&eh‘?ca@%ﬂg@%ié&ﬁ@is?ﬁé’é’aﬁg;%ks&ﬁﬂﬁndn%%sﬁf ﬁﬁﬁ%ﬁ%&ﬁl fgf erably

the chinmeric PAMA anti bodies or fragnments conprise vari abl e
regi on sirqmenbjests shspanted of Ravdng Bducaratic 2edeSEQthE tieesist cangkrSEQ | D NO 13) .

Such chi | c.antibodies are,less i munogenic in_hunmans tha rin
ant 1 bodi B89 AMeEPFEEYaReM Oqlwsnfamﬁygf@ﬁ9%rﬁamﬁaSIQ%anﬁire?tF?f&ﬁ”élﬁe9 e parent
murine aéﬁifn@ﬁéjY’Ah@hrﬁﬁ{ohfes?d&ﬁﬂmﬁ{gerﬁuﬁﬁeev%bie rggi@%e%dgg%ég%ﬁ%ﬁedft@r use 1 n

di agnostic and/or therapeutic treatnent of cancer. [C Still other
parti cul bumamindidode penstanayegionegnences nyeiratilp the chirdenel AbHisantibodiseonf

h i PA t | bodi f ts th f ising,th
conpl eneiPaPi Sbathe Tl ERTR R el FRGP%ss fERTRE BRA D 2L FQ cussed
above anm NOTENaI$EQADNO!13NEesaitkehiferiOmt{toRes arde&aRshadlesie @i on

sequences. In a preferred enbodinent, the FRs of the |ight and heavy chain
vari abl ehtpg@sé@ ypripgantibeaigs whide retaining the antigen-binding specificities of the

parent murine antibody. Chimeric antibodies are well known in the art for use in
diagnostic and/or therapeutic treatment of cancer.

[020] Still other particular embodiments may concern compositions and methods of use
of humanized PAM4 antibodies or fragments thereof, comprising the complementarity-
determining regions (CDRs) of a murine PAM4 MAD as discussed above and human
antibody framework region (FR) and constant region sequences. In a preferred
embodiment, the FRs of the light and heavy chain variable regions of the humanized
PAM4 antibody or fragment thereof comprise at least one amino acid substituted from the
corresponding FRs of a murine PAM4 MAb. Still more preferred, the humanized PAM4
antibody or fragment thereof may comprise at least amino acid residue selected from
amino acid residues 5, 27, 30, 38, 48, 66, 67 and 69 of the murine PAM4 heavy chain
variable region (FIG. 1B) and/or at least one amino acid selected from amino acid residues
21,47, 59, 60, 85, 87 and 100 of the murine PAM4 light chain variable region (FIG. 1A).
Most preferably, the humanized PAM4 antibody or fragment thereof comprises the



PAMA anti body or fragment thereof conprise at |east one am no acid
substituted fromthe corresponding FRs of a nurine PAMA MAb. Still nore
pr ef er r edyvotzhw/hesoani zed PAMA anti body or fragment ther @offi/usagoonssipzi se at
| east am no acid residue selected fromam no acid residues 5, 27, 30, 38,
48, 66, 67 and 69 of the murine PAMA heavy chain variable region (FIG |IB)

and/ or ahPAPRISVH@REn@Mi0Geq@ehet SEHIEC UBASEQAM MOt 199 aa¢ th HresVIdnasandiho 47,
59, 60, 85, 87 and 100 o e nmurine PAMA |ight chain variable region (FIG

: f ih
| A). MbstcippepeneeiyFIGr hd (RERIR MOdloPAMA ant i body or fragment ther eof

conpri se e i i d € 19) and
he npAvp 2ol Lol BiRDRRGIS R 3 EIGE e (s PERRER ey Oiyst | 3

al t er nat chimegotindianeret o1 htunen amitiodjeanicat datd to tiosaaeransigbnibddieasinanty be
T L A v
di scusseghiglPy orfehﬁat“cﬁ’ﬂ}@is@s%%%%q%hhﬁ VAR&bIE R&iost O !;e?l%ncre?@ﬂ}{lght chain
vari abl e regi on CDR sequences (SASSSVSSSYLY, SEQ ID NG 1); CDR2

( STSNLAS(S/SHEFGVISNG: V) SEQ N NEDIRB (IPRFJPVIAS SHER IID WA 23) anderldR8 he heavy

chai n vayi -0 ence SYVLH, . SEQ.I D 4) . CDR2

(Yl NPYN%%%&E%E §%§88| e %)%atﬁ‘c‘j %ﬁl?‘&f&%%ﬁ%wn %@3 Tei)ﬂhﬁtie%) .

Ant i bodi epRINBY VIIHIGHE@ID hed SRMTEDRD T Y BErY INDEEIEY NRERFRIG, 'R0 e Nalsphif i ed by
a variety of techniques known in the art, such as by conpetitive binding

st udi es UBKIGRISLPARAYanEIIBY058) (isodipdid hgdanticsony aisemioman
(02141 pureRiatS el it ATy SRbRotmiies Fufyn e Se o B

pancr eat campaticive bividirgy SkAdAustay thb OB M antibelleay #d compatnLamidbddphat ki ng

anti bodi es. Preferably, such crossblocking antibodi es are prepared by
i muni zaRYTBH RANCEREG PugEY as the et §m+&jnh&%%e-§ar1féa@§fq b pc%e@? [R2tlns” [022]

Anot her 615991 AEfModi& tﬁat%&%oxﬁﬁécté fér%&ﬁhdgggh ;amt ?gxgcgi:éiici AHUAGELN ugat e

conprising an anti-pancreatic cahcer anti y fragnment or fusion
prot ei n ¢av4iagtibalyrae rdemed logmstossibocllirmpmobodies. (Rrefedatl pctutiooiosagent .

[ 023] Pref er.abl t.he di agnostic.agent i.s selected fromthe group
Const st 1 PBEURE B iogtRG At EREes b LBMERal oy R s ot .
chenm | unpHRRGENtarREEMucing bi Ol um nescent agent, a paramagnetic ion, an
enzyne and a photoactive diagnostic agent. Still nore preferred, the
di agnost [022hganethprsenabadamipifrisia canter oglt taregting disgngstisdmmpmac@ougatel

comprising an anti-pancreatic cancer antibody, antibody fragment or fusion protein that is
bound to at least one diagnostic (or detection) agent.

[023] Preferably, the diagnostic agent is selected from the group consisting of a
radionuclide, a contrast agent, a fluorescent agent, a chemiluminescent agent, a
bioluminescent agent, a paramagnetic ion, an enzyme and a photoactive diagnostic agent.
Still more preferred, the diagnostic agent is a radionuclide with an energy between 20 and
4,000 keV or is a radionuclide selected from the group consisting of 11OIn, 111In, 177Lu, 18F,
S2pe, 20w, “Cu, 9'Cu, 'Ga, %Ga, Y, Y, 7, % Tc, ¥Tc, 99mTe, 1207, 123, 1247 125 131
Is#158G4 32p L 13N, 150, 186Re, 18R, S'Mn, %™Mn, 55Co, "2As, "*Br, "*Br, 2"Rb, Sr,
or other gamma-, beta-, or positron-emitters. In a particularly preferred embodiment, the
diagnostic radionuclide "®F is used for labeling and PET imaging, as described in the
Examples below. The '*F may be attached to an antibody, antibody fragment or peptide
by complexation to a metal, such as aluminum, and binding of the '*F-metal complex to a

chelating moiety that is conjugated to a targeting protein, peptide or other molecule.



4,000 keV or is a radionuclide selected fromthe group consisting of 110l n,
111 In, 177Lu, 18F, 52tFe, 62Cu, 64Cu, 67 C ,u , 67Ga, 68G, 86VY, 90vY,
89Zr, 94rwoOr010/0178®4 | c, 99nmr |pc, 12% 1, 123Tl, 124TI, PRFMS20008531921,
154-158"Gd, , 32DP, lipC, 13-NT, | rO 186t R >e, 188t R> e, 5 1LM1, 52m
LMf n, 5rCo, 72AL s, 75 Br, 76Br, 82m DRb , 83 CSr, or other ganma-,

beta-, ofp2ppsAlsb refeied, R Siaghditia agait id dillhdr@’ﬁbgheﬂ& edie ki@ chsenRagiuremy), the
di agnosti c radionuclide 18F 1s used for |abeling and PET i nagi ng{mas
descri bewanginesed IdzapilHs irns) (B, cobple (g pickah/(Ihecopper{dharpodpmamm Bii body,

ant i body [ > t : c m num
and bi o nae e, Sgffih (1P, BcERTEN 15 Ja0Ruba, Ay el (TP ot

conj ugat @H),tholmiutrafl Je tnderbpmo {1&i) nor qragicpatpicanatatdiesuchab baide, JiftFiddatél so
preferred,. the diagnostic agent is a.paranmagnetic ion, such as, chrom um
(111, nelhigdired a1l galljumicyigsie. deqapmic 3Cr<§wce1aml9 agignafiamide; lpschpﬁme% (1),
copper  (ilidxaneaeiMModMabridd, JoheR B Paliadl! ibbdnoiyidi @ ibprdRarhiklakid, idaeRlid ni um
(111), vanadium (1), terbrum (IT1), dysprosium (I'lT), holmum (Il1) and
er bi um (4did,)ipsedr agidy mdulopadpupegiumare, misgmsticiridsotosri wtpiricaad,ripthelameg
ethiodized,oi |,  .galliumcitrate, iocarm.c.acid, iogcet.amc acid, iodam de,
o pam Se S SO o<t G b Reteid ofEef meRb R oSS mor ¢ act 4.
| opr oceninetrzehtd, proparident Gnaehdllous egefds aci d, iosul ani de megl unine,

i osenetic acid, iotasul, iotetric acid, iothalam c acid, iotroxic acid,

i oxagl i cl038] dln stidxaesleriephiodinagitsyl th Gagnesiec agangisunilynsescapitipheliagicampound

nmetrizoa r | O ' till other
enbodi ma§ne < ,te%tfg&e}xglf ea%ﬁ@é% ?xgs%giaéﬁf hlhgs)l%gceﬁ%gt?ﬁesg%ﬁtglggidgkp Irlfg] conmpound

sel ect edpHyicosnytheeingsiodpceyaaiis aBdphygodfninl ophembiehpdd anlt fhicsesyamaieea

r hodam ne, phycoerytherin, phycocyanin, allagphycocyanjn, o-phthal dehyde and
f I uor escHIFRBMIBEseE faheling fempevid selastedifrm s 5o UmePnsisHBg ﬁmfm@m the group

Cor ) B Gkt OLYGRLr 0 SRR AL ANyt

conpoundeste] @ct wdlufmoescerteogpound sshevsadsy dm ghaogrolipi corfsgating of luciferin,
luciferase and aequorin. In another embodiment, the diagnostic immunoconjugates are
used in intraoperative, endoscopic, or intravascular tumor diagnosis.
[026] Another embodiment is a cancer cell-targeting therapeutic immunoconjugate
comprising an antibody or fragment thereof or fusion protein bound to at least one
therapeutic agent. Preferably, the therapeutic agent is selected from the group consisting
of a radionuclide, an immunomodulator, a hormone, a hormone antagonist, an enzyme, an
oligonucleotide such as an anti-sense oligonucleotide or a siRNA, an enzyme inhibitor, a
photoactive therapeutic agent, a cytotoxic agent such as a drug or toxin, an angiogenesis
inhibitor and a pro-apoptotic agent. In embodiments where more than one therapeutic
agent is used, the therapeutic agents may comprise multiple copies of the same therapeutic
agent or else combinations of different therapeutic agents.
[027] In one embodiment, an oligonucleotide, such as an antisense molecule or siRNA
inhibiting bcl-2 expression as described in U.S. Pat. No. 5,734,033 (the Examples section
of which is incorporated herein by reference), may be conjugated to, or form the
therapeutic agent portion of an immunoconjugate or antibody fusion protein.
Alternatively, the oligonucleotide may be administered concurrently or sequentially with a
naked or conjugated anti-pancreatic cancer antibody or antibody fragment, such as a

PAM4 antibody. In a preferred embodiment, the oligonucleotide is an antisense
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| uci ferase and aequorin. |In another enbodi nent, the diagnostic

i munoconj ugates are used in intraoperative, endoscopic, or intravascul ar
tunor di ayNasi17§0026] Anot her enbodi ment is a cancer ceCrASasgasi1ng

t herapeuti c i mmunoconjugate conprising an anti body or fragnment thereof or
fusion protein bound to at | east one therapeutic agent. Preferably, the

t her apeupligonagestidd thatsie HRedtedladaimdind bcoge U dHRBSdnetprodicfsuéh dsbl-onucl i de,
an i mmunonodul ator, a hornone, a hornone antagoni st, an enzynme, an

oI|gonucP%bF%HéOﬁﬁéwﬁaéq@ﬁméﬁwpg@@ﬁse ol i gonucl eoti de or a si RNA, an enzyme
| nhi bi to 028]3nﬁ@{ﬂé}r@f’eﬁeh‘é&b%ﬁﬁﬁe@i?%H%{I%ra?%‘tfbta B S3L gio%()hga A H&? as a

drug or angl ogenesis in a pro-apopt |c agen
enbodi mediug onhesdn.nBise fréfarred ke ﬂﬂmgnsammecbfr@gehrﬁ gro8p us:mlstmgrméntti‘mgempeut ic
agents nm e .myltiple.copi the sane therapeufic agent or el se

conbi nat ﬁgrdafgtﬁﬁﬁmg%%@g{%wp%@ﬂ PUPRY QUrqsgYreps. ERMGHRPIBHIECASNL | an

ol i gonucfgRlabdenaRys, *&n%aé’y@hﬁé%t ta§§x{é§ eC@R'—?ﬁﬂhlltﬁto? §hﬁNﬁn& Qﬁ'ﬁl@% st buﬁlﬁhebC'
expression as descri bed U. S. es section of

whi ch i sanatagsy pibattes, dme}’mﬂ mmlyltqrefepmdcré)yllomwsmlaUUmmtspgaltdamtlbm or form
the therapeuti c agent,. portio n_i nmu nju ate or nt|b

brot ei - CHgra T oLl s eseB P i, afgtpeotal"
concur r eQippiesQitsS BeeIHel aatdgnidds! éhd@sta@ﬂm@kc% cERpiougRIRASKIg - pancreatic
cancer anti body or antibody fragnent, such as a PAV4 antibody. In a

pr ef er r edo@RgvenHEHt their pealogs. g@meqab@ttw alkylating agefts, @éﬁ@é@tl?&g arfirc| eot i de
that is %&%@ﬁgﬁg@g@ tpfc{(sm%%?e{%%%&%l?oré’rmf’ggg.?ﬁp%rgrk%% fock ggﬁgnas bel -

p53, ras nown oncogenes enbodlnent

t he t her @isRA0) inhdtgeind, pratedsometiohiditos, DA inhibitohs, pso-apataty apents, t oxi n. Al SO
preferred, the dru sel ected . fromthe group consi sting of nitrogen
nust ar dsme@PH%aé‘?nc%ﬁiz Lawdiaeqmbinagion heksaf " sul f onat es, ni trosour eas,

genci t abjg3§) fnrdn%ﬂﬁpﬁl%’feriéal dnPbRGhhtamak euﬁ@&ékrn@ %okﬁ%lec{eﬁ¥%§%e COX- 2

inhibitors, pyrim anal ogs, purine an | ogs, antibiotics, enzyne
i nhi bi t ogroup emsmdgplﬁylbinoablm ra‘.phapnb)an,l samnmmﬂvoqui@ase (RlNaSEDr}:ﬂ)Iémsl vinca
adr.enocorti cal

| kal oi d bsti tut ed et h d t .
cuppr essSPEOREPHERE it BBy L ERER . eEloni®s b sedt e ne.
SN- 38, dpxadstRbsdsRodRh, bﬁtﬁP§eu§81ﬁbﬁlﬁ%nd@t6kin%ﬁ%Bﬁﬂbiﬂaﬁ@ns fkkytadt B9 agents,
antimtotics, antiangiogenic aq(ent s, tyrosine kinase inhibitors, nlOR

i nhi bi t oiemunpeaduisiercielestedtiin thersmpgogonisisting pf Q)?X#Oklpﬁm fé@g@ﬁ!é gtawihbi t or s,
HDAC i nhibit o 1§mg8{>t%x%p%&%io§of%8§ Bcor, SEHOY LiEXAhSng fED: Lodr), ADd @

conbi nat I °61 *t'h
interferon (IFN), a stem cell growth factor, erythropoietin, thrombopoietin and a

combinations thereof.

[030] In other preferred embodiments, the therapeutic agent is a radionuclide selected
from the group consisting of i 1In, 177Lu, 212Bi, 213 Bi, 2 11At, 62Cu, 67Cu, 90Y, ]251,

Iy 32p Bp 41ge Uipg 671G, 42py 1S5gy, 1617y, 166pg 166y, 18R, 18R 189Re
22py, Ry Pac PFe. TS, TAs, ¥Sr, ®Mo, 'Rh, 'pd, "Opr, “pm, 'OFr,
94, %8Au, Au, and 2!'Pb, and combinations thereof. Also preferred are
radionuclides that substantially decay with Auger-emitting particles. For example, Co-58,
Ga-67, Br-80m, Tc-99m, Rh-103m, Pt-109, In-111, Sb-119, 1-125, Ho-161, Os-189m and
Ir-192. Decay energies of useful beta-particle-emitting nuclides are preferably <1,000
keV, more preferably <100 keV, and most preferably <70 keV. Also preferred are
radionuclides that substantially decay with generation of alpha-particles. Such
radionuclides include, but are not limited to: Dy-152, At-211, Bi-212, Ra-223, Rn-219,
Po-215, Bi-211, Ac-225, Fr-221, At-217, Bi-213 and Fm-255. Decay energies of useful
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[029] In another preferred enbodi nent, the therapeutic agent is a toxin
sel ected fromthe group consisting of ricin, abrin, alpha toxin, saporin,
ri bonucl esieeo(0R2®e), DNase |, Staphyl ococcal ent er ot oxiPeTAS2@oksserd
antiviral protein, gelonin, diphtheria toxin, Pseudonobnas exotoxin, and
Pseudononas endot oxi n and conbi nati ons thereof. O an i munonodul at or

sel ect edalphpartible-cgtiaing radivsidides grePrefarabiyt REO0IL,000 BEE M6 |prefiifaBMt h
factor, 1% {)@:g@%%o in, a hematgggoi etic factor, a colony stinulating factor
(CSF), an‘P £ ¥nad mRgt preferablyid.B¥I-7.089 kol h Additosel Paserfiahr opoi et i n,

t hr ombopgetd hOBH ORs 5hersgaf 198 030 4 L n2et hsr pref asred

enbodi m%???éogbﬁggtg%gsreg%gg??ctéggf’u (P’s S??’r adi g’nuc‘?‘lé’deqéel g’ct [gc?i’ f rgﬁ’\ t he

group conBistRug 'ORul1%Ra, '“IHgL 6 Hel 28I Te, 2158e, '2MTe, AL T2 BT mp 7eim, 90V,
1251, 133 33P, @7SCin111AG. 6#Ga, 1h42Pk,  1535m 4, 161%h, 166Dy, 166Ho,
186Re, 18?&‘3?)3’%39@&211 ﬁb,mérzng?’» 22%3(:,l Are Cops &0, 78RS P%gég?’ 99D,
105Rh, 109RdA43PBr, 149PmndhORke. hUe: em%%%&bntslj{ﬁg'ﬁiérapﬁﬁgc gdehPR.a and

conbi nati ons thereof. Al so preferred are radionuclides that substantially
decay wi RIvtoRgtee therApewtihegepheldoéddelzom e grewp apisistingof 88 omage7andBye80m
Tc-99m ( - In-1 } Sh-1 19, 15125, . Ho-161, Os-189m and
(v o) (TR Pemib b e ey deguy B By SR R s ar o

pr ef er abdonsslin®OOmkla, dehpd@ geriast, etaphllocock@Dnictdse, A8Ha-Vogtropd Rbmeakd,y <70

keV. Also preferred are radionucljdes that substantially decay with
gener at i BiStorcokphtelygEreenase ed phasgly perpplinsphiie fehydsogenaseutiose phesphite not

limted {0 : - i . - - =21 1,
nc- 295, iemge iR oglodasPancife pifRpiaie, Kbatbihas b ofiast

usef ul al paggactbsidises eporutieasy, nedse natalase ghicaseet-phedphnehlely o @ésd, 0, 000
keV, nor referably 3,000-8, 000 key, .and nost eferahly 4,000-7, 000 keV.
PRIl L e T e B R e s e 3 el
198Au, MMatfb%%it}ﬁ_ﬂr%afufs HaBhre aBidAikRreddR B ative{FHon- 3R rmLHaRy, 107Hg,
203Hg, 121mre, 122niTe, 1Z5mre, 165Tm 167Tm 168Tm 197Pt, 109Pd, 105Rh,
142Pr, 1oppertedia tptarge6 Gikdoby the eneym&inGoa cB8Os|c &eniCrin oB8FelteriaBes, al , 5AC,
76Br, ' C}/nbl anq)etchgvlljf ?e.t In (%t her, enbodidments t he t herapeutic lg[ent is a
phot oact 1'Ve "R &F SR IS %&J(F&s QUF LBy Fdogenans eBABRES 1B st %Chg oy

chr onogemsreaditely® o b OPtbloxl formMatthey Bleyapetiticerdzp@eapeut i ¢ agent is an

enzyne selected fromthe dgqrzroup consi sting of mal ate dehydrogenase,
st aphy| ol®32k oA lsp gentemplatedyse rultinalensaplyspestirsanibadiey aniagrngninhereo!

| Soner as RS iEct KR A ARROp MR ALS LR RRERER DN RS RIS

gl ucose axialasee hapten binding sites having affinity towards hapten molecules. Preferably,

the antibody or fragment thereof is a chimeric, humanized or fully human antibody or
fragment thereof. The hapten molecule may be conjugated to a targetable construct for
delivery of one or more therapeutic and/or diagnostic agents. In certain preferred
embodiments, the multivalent antibodies or fragments thereof may be prepared by the
dock-and-lock (DNL) technique, as described in the Examples below. An exemplary
DNL construct incorporating hPAM4 antibody fragments is designated TF10, as described
below.
[033] Also contemplated is a bispecific antibody or fragment thereof comprising at least
one binding site with an affinity toward a PAM4 target antigen and at least one binding
site with an affinity toward a targetable construct/conjugates selected from the group
consisting of:

DOTA-D-Asp-D-Lys(HSG)-D-Asp-D-Lys(HSG)-NH, (IMP 271);

DOTA-D-Glu-D-Lys(HSG)-D-Glu-D-Lys(HSG)-NH, (IMP 277);
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bet a- gal act osi dase, ribonucl ease, urease, catal ase, gl ucose-6-phosphate
dehydr ogenase, gl ucoanyl ase and acetyl chol i nesterase. Such enzynes nay be
used, forwexampligs00i n conbi nation with prodrugs that ar@ecadrseewwssaped in
relatively non-toxic formand converted at the target site by the enzyne
into a cytotoxic agent. In other alternatives, a drug may be converted into

| ess toxic foDmTwDemytheLm@aHsemZ);GESDLm_ys(HSGwmzqq:Mwax? ;nay be reconverted
into a cytot o§pcr forg}asé t he therapeutic enz so contenpl at ed

are nultivale doist He Gkt Bb@rle)@(]#é? M&r@ﬂfsozﬂﬁbr eof conprising

t | t 3 g r anti gen
:nd gg: o?nre}oggﬂlﬁiag?%ﬁjb%?rllzﬁ )égygl%ﬁﬁé?/?jng%a?%@@é owafr S h%%ﬁen

mol ecul es. PrEO&  alblayD-AlaeD-diys(HX@yD o yriD-Agn@I8G )t KEs dddP #60)a chi neri c,

e o PPl DGR MR, 2oson, et ©
t her apeuti c aNd/To|- DdAglgDolgg,g(p[S@gqpt@r D'-Dys‘%ﬁSG?JNHzp('iﬁIfPeéf ped embodi ments, the

mul tival ent anti bodi es or gmants hereof nay be prepared by the

dock- and- | ockN@@MLP Ab’clﬁrh}qﬁé Gab BESth}E@@SGhNﬁ”héIMRdﬁﬁ] es bel ow. An

dosi bnat wd TH O 8 ek SRR TS B AT B NP HREE s
bi speci fi c an$INIOHY-DBLy$§(HESGVEDMT i MRLeqHSTHIWH] EMIY46Y); ABSt one bi ndi ng

site wwth an affinity toward a PAMA target antigen and at Ieast one bi ndi ng

site with an affihihejcciniedy &Yﬁ(}{sé})g@tTa/m Ly Rtz 0H dddit es sel ect ed

(e oyt RAE R Sl 1coslakigosl @*‘%ﬁé@?%gﬁfﬁwﬁt%%s( 9t 2
DOTA- D- TiargeRbleysnisi8@)ts Bri@bie- for Ligesdréi8iE:loddd, for(elxMﬁpEgBl)U S. II\’Igc_Ie_zt Nos.

bonzyl - Soare By RO AR 7572 o DA TRl o RA0544) and LS. Patent

NODA- Ga- Dpﬁlll@tla’l SMﬁz(l"I‘ﬁQ)l?ﬁ'@g@ theﬁﬁllﬂﬁél NHog of EM o‘}@@)wh is incorporated

NOTA- D- Al a- D- Lys( HSG) - D- Tyr - D- Lys( HSG) - NH 2 (I'VP 461
NOTA- D- Akgseinblyyre er@@y D-Tyr-D-Lys(HSG -NH 2 (I MP 462)

R AT A B R R —
S- NETA- Dehst $¥bisfd)-pehchydticlRahys GhPsadidAnd faRnt6@dreof@R@escribed herein.
Alternatively, the fusion protein or fragment thereof may comprise at least one first anti-
pancreatic cancer antibody or fragment thereof and at least one second MAb or fragment
thereof. Preferably, the second MAb binds to a tumor-associated antigen, for example
selected from the group consisting of CA19.9, DUPAN2, SPAN1, Nd2, B72.3, CC49,
CEA (CEACAMS), CEACAMBS, Le®, the Lewis antigen Le(y), CSAp, insulin-like growth
factor (ILGF), epithelial glycoprotein-1 (EGP-1), epithelial glycoprotein-2 (EGP-2), CD-
80, placental growth factor (PIGF), carbonic anhydrase IX, tenascin, IL-6, HLA-DR,
CD40, CD74 (e.g., milatuzumab), CD138 (syndecan-1), MUC-1, MUC-2, MUC-3, MUC-
4, MUC-5ac, MUC-16, MUC-17, TAG-72, EGFR, platelet-derived growth factor (PDGF),
angiogenesis factors (e.g., VEGF and PIGF), products of oncogenes (e.g., bcl-2, Kras,
p33), cMET, HER2/neu, and antigens associated with gastric cancer and colorectal cancer.
The antibody fusion protein or fragments thereof may further comprise at least one
diagnostic and/or therapeutic agent.
[035] Also described herein are DNA sequences comprising a nucleic acid encoding an
anti-pancreatic cancer antibody, fusion protein, multispecific antibody, bispecific antibody

or fragment thereof as described herein. Other embodiments concern expression vectors
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Z- NETA- succi nyl - D-Lys(HSG) - D- Tyr-D-Lys(HSG -NH 2 (I MP 470) that is capable
of carrying at |east one diagnostic and/or therapeutic agent. O her

t ar get ablwocongtirwet s suitable for use are discl osed, f@ecTrasamlosilozn U S.
Patent Nos. 6,576, 746; 6,962, 702; 7,052,872; 7,138,103; 7,172,751 and
7,405,320 and U. S. Patent Application Serial No. 12/1 12,289, the Exanples

secti on afid/edledst ofllswohphising thoanibpay ah@difeDRiANseqiedc8s. emaReagin dréd3dbd O her
enbodi nenl'gxéﬂé:ioncern fusion proteins or fragnents thereof conprising at

| east twh Mepinbedgrt ellaanchs anaony/berl] ke wglormad mattsmutaet Bek2 as
descri bedelef&icRam etv@i?ﬂlﬂﬁﬁ{@ hutank BE1- géﬁeoﬂ“ 6BE 08 AU S%eléggl;%aqgrgp %ee’ﬁher eof may

conprise at |east one first antipancre&tic canter anti ragnment
t her eof adaptaltolcelhsrngnenamncmnd ghddlthdn sérumgfrenhediver €8ée, elgr,af Srdbnt, t he

second MAb binds.to -associ at tigep, for exanple selected from
the gr ouép8§%ﬁogﬁ%gﬁ&ﬁ%3 oy’ lsméiﬁé%]%@%ﬁq- 7&32’,32@723.1331}”@0&53,20%

( CEACAND) 1/48EACNYRw 1sQfed (1 REPAEWING. 3TH317980), B¢ July FPA06! LRI 1/877 g8 growt h
factor (ILGF), epi twhel i al géycoprot ei n-g}% )(EGP- Iu)},, e’é%@'f)ﬁ’e |;]II/§‘77|’”§’

gl ycopr ofiadfdatolieresd, 2007, thie-Exgoplesisactemt efleagy ofmhich acinosrpoiate@jerein &y boni ¢
anhydr asgefélx%gicet)enasci n, I1L-6, HLA-DR, CD40, CD74 (e.g., mlatuzumab), CD138
(syndecan-1), MJC- 1, MJC2, MJC3, MJCG 4, MJC5ac, MJC 16, MIC 17,

TAG 72, HGER Apbttetabodisehv@bcehowethoact @liveRRSh HiaghB8icQR NG Shesitif act or s
(e.g., VEGF and PI GF),. products of oncogenes (e.g., bcl-2, Kras, p53),

CNET, HEREEMhER 2 camigtion gencol gl agangst eamprising @eryoyidingenensenositiva thas! or ect al

: ' ' e f h furth
compr se-SrPTRL P AREpuATL AT B0 Shilfty or FREFERL SR AT GhRY A

descri beftagreergi conargatcldNid as leqstence dingacstirangion thetapeutit egcnit asd di)encodi ng an
anti-pancreatic. cancer, ant.i %ggf{fhpf usion protein, multispecific antibody,

bi speci f f{¥RRNSTIEA) 2SHbiErHY ¥raf thsrdidghogficQtherapruis ceniygatorh any

enbodi MepisofARNSRINDIRY PARBSH P RaMBEHO LSRR ~ mprising the
anti body encodi ng DNA ’gien?]uen%egg In certail %ﬁ%t?@?glra%g%i& ger %di ments, the host

cel | mayl03€] afAlsgsenempddted isiamaethpdnbdadivaenl awltagnestinagents a Berap2ugene, for

exanpl e w triple.mutant .Bcl -2 gene (T69E,  S70E,. S87E), that has been
adapt ed %{%ﬁlgé)?fl C_?rrnglr{’gl rrltdrﬁf elo(gﬁo %W&gf’g’r%)\ﬂpﬁ'sf%' _Eaéﬁdmlﬁl?tsan%@o‘} et de, e g.,
U S. Pat efd ofAphiutitalet) nﬁiﬂﬁspeﬂ;ﬁ'fckﬁﬁs%@é’iﬁé RRNHJdSsUR Gradments PREr8s thi¥dave
7,531, 327), filed Jul 53 25, 2005; 11/487,215 (now i ssued U.S. Patent No.

7, 537, 93%) affipjty gyvayd py\P AM4 apagrs; and sempiseeE, raBorethiaped bstindsites2h) 2007,

the Exanple 98652t AhoBRAGT (e MPLGHbOGT thdd GELR BLloNE! BAM AL ntigen to
clear the subject's blood stream; and (c) administering to said subject a carrier molecule
comprising a diagnostic agent, a therapeutic agent, or a combination thereof, that binds to
a binding site of the antibody. Preferably, the carrier molecule binds to more than one
binding site of the antibody.
[038] Described herein is a method for diagnosing or treating cancer, comprising: (a)
administering to a subject any one of the multivalent, multispecific antibodies or
fragments thereof claimed herein that have an affinity toward a PAM4 antigen and
comprise one or more hapten binding sites; (b) waiting a sufficient amount of time for an
amount of the non-bound antibody to clear the subject's blood stream; and (c)
administering to said subject a carrier molecule comprising a diagnostic agent, a
therapeutic agent, or a combination thereof, that binds to a binding site of the antibody. In
a preferred embodiment the cancer is pancreatic cancer. Also preferred, the method can
be used for intraoperative identification of diseased tissues, endoscopic identification of

diseased tissues, or intravascular identification of diseased tissues.
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reference.) [036] Another enbodi nent concerns nmethods of delivering a

di agnostic or therapeutic agent, or a conbination thereof, to a target
conpri si Myo(20jo/qarei di ng a conposition that conprises amCaniSeeopaspratic
cancer antibody or fragnent, such as a PAMA anti body or fragnent,
conjugated to at |east one diagnostic and/or therapeutic agent and (ii)
adm ni st ﬁ]3i9¥19 Ardtier B eigdent ¥ Iv@eHod bEfr&MingtahRal tinadointal sibRet ddngrRRRUL I C
conjugate of ~any one of the antibodjes, antibody fragnents or fusion

pr ot ei nsadmizistsietie seif subjpgzmtherapaiicalbneldenbiva amguitofan patibesty afiragaienter i ng
a di agnost.| : i . I I . to a
Farger, orar AaFBbas 4 PRRRRENLE, SRty QhyRaRarhiR 30 HsphER.

mul ti val sgeint. T lahiisq@iyoirffeagatenbihepe€ iay altambbivdgbes nakedfansigodnsss t her eof
that have an affinity toward a PAMA anti gen and_ conprjse one or nore hapten
bi ndi ng Gpgrment ﬂeqsﬁofmé? Pong PreftRdreneho He ATt BPOY PrEagTemtant i body t hat

does not o bhinckidr& Lifer B, AL ISERoUsR GltR & afBea MR sBGliors o Ry St ream and

(c) administering to said subject a“carrier nolecule conprising a
di agnost therapgeint agent ashiesapedtabeveagent, or a conbi nation thereof, that binds

t bi ngj ite of th t.i bod erably, t i | ecul e bi nd
to more (4R Siabfphiaknfegmis Ao OGiRaay » nSafsub e BRE  her oi n 1 a
met hod f parti1&dN9 phmit@eic chh@t doRthrBHPAE) adnGiR¥RIIng itd Siid b@0je@AdidUnSERy | Ng tO

a subject any one of the nultivalent, nultispecifc antibodies or fragnments
t her eof edmaRgHCHmeNTISING arhatibpdy er Geeradif ithereof thas kendd taa PAMWA4 arftdegen and
conpri se . Of . t Lndi Si . Lting. fficient, anount
of 11 mo. PEREizai Bt 3RA Lo SRR SlhEateciss by s b a7

bl ood st (rgdstectinothé yesanl@ ofilsetsd angbddy saind t6 pijceeitic @and@k ceéleyorothegcul e
conprising _ a diagnhostic, agent, a therapeutic agent r a conbination

t her eof , m@h%z%anb?fﬁkﬁsw grein Wpdige qftheiantibedy 1 dizeantticdBriie proseacefef er r ed

nbodi i : i . t hod
enbodi mept, tgc EAMELEr A tRa ilﬁ?%r%c?.c g?%%neg%?@dﬁﬁﬁgg hEthtibbB§ ot hod can

be used for intraoperative i n o eased tissues,” endoscopic
i denti f i fragmem bofdsdo paasedictchssuesd natrto notma pasaedtartissae pandréagdtsioon of

di seased tissues.]039] Anot her enpbodi pent, i . methqd of. treating a

i | gnan et TN PELE g 4 e AR SERP i (EAnibabbcetih

t her apeubingahd aysigfifieakly e RAPMRL toQfan@R calld thRPYn AL mbl &dlist ARfvaRE t hat
binds to a PAMA antigen, optionally conjugated to at Teast one therapeutic

agent . Tdiéfeeantiplybegnosis of caper romt tnarmalignaatcanditimnpall yeiogt efearedaked

gpt :c ng?’gﬁ@ocfi@%&?&%tdiég'h%éﬁecoégenl BafBE &n BIRN S0 &P SRR AR N Setedllfp,Nt | DOdY
PET imaging.
[041] In more preferred embodiments, the use of anti-pancreatic cancer antibodies, such
as the hPAM4 antibody, allows the detection and/or diagnosis of pancreatic cancer with
high specificity and sensitivity at the earliest stages of malignant disease. Preferably, the
diagnostic antibody or fragment is capable of labeling at least 70%, more preferably at
least 80%, more preferably at least 90%, more preferably at least 95%, most preferably
about 100% of well differentiated, moderately differentiated and poorly differentiated
pancreatic cancer and 90% or more of invasive pancreatic adenocarcinomas. The anti-
pancreatic cancer antibody of use is preferably capable of detecting 85% or more of
PanIN-1A, PanIN-1B, PanIN-2, IPMN and MCN precursor lesions. Most preferably,
immunoassays using the anti-pancreatic cancer antibody are capable of detecting 89% or
more of total PanIN, 86% or more of IPMN, and 92% or more of MCN.
[042] An alternative embodiment is a method of detecting PAM4 antigen and/or

diagnosing pancreatic cancer in an individual by in vitro analysis of blood, plasma or
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adm ni stered either before, sinmultaneously with, or after adm nistration of
anot her therapeutic agent as described above. [040] Contenplated herein is
a et hod wb 2diceigm®si ng a nal i gnancy in a subject, parti eararskgooasancreati c
cancer, conprising (a) admnistering to said subject a diagnostic conjugate
conprising an anti body or fragnent thereof that binds to a PAMA anti gen,

wher ei n saind sMABleor Piofaghignthe sAapRas subfectdnp UE dt@6id $hadé edtBREbn, ARG
di agnosti c agent, and (b) det ectlpng tﬁze presence@éf IIshabel ed anti bogy bound

t 0 pancr &henganie splvent sueh psbyanals bedore ials Preassed darimmunpeeleetion wsingitng of t he
anti body, iL.s_dj i e r e not her

ol gnan i pfHAAREEkice: blbclulh 88 EPARIE b RRRET BERd fin B0ER. BHas 0 b o
pancr eat éxtracang equannd phade it enahyreddbr thapesseakiof PAINS ustigepan tiecsatnipld, s or

ot her non-nal i %gant condi.tions. In lﬁ%?; referred enbodi nents, the antibody
or fragniiie Yl Bl o igrmynoassay fehnaysrdimora i the Ft.oustay EElS s than to

non- mal i gaaRtchGRtnhhoadhal AMiBPhaHIAL GRd biRlilaficRRRQSs of cancer from
non-mal i gnant conditions. In a nost preferred enbodi nent, the diagnostic

agent nmaf4BE admorher ¢@bbdibeinets amétbedibbtrediag aicencecelt irealsubjedPEImMpmwgg ng.
[041] In re preferred enhodi nents, the use of anti-pancreatic cancer

ant i bodi SEnGHRREE S SuRRAR T Bangomal TEas neRe eBRRY pof-areior

di agnosi thefbf posdkRatahEbSBMusibn Prdtéin bk GAgsBRCHELSS thit BRGk S&BARMVI ty at the
earliest stages of malignant disease. Preferably, the diagnostic antibody

or fragn@nigen Prefspbhy. shomethad dithey comprises sdmpmsigripgp seqend hakeguinibedy | east

80% 909 t % t
or ot or bl CARTE CEGgsear Garpront PR e bl U SRS P co and
poor |y dNt2e67nd, G40 apinaB g ahti CEAO8 86, ant FEI4 amntiRBGE-20fantiFivedsi ve .

pancreati c_agenqcarci no . The antjpancreatic cancer anti body of use is
pref er abwlbeg‘ﬁ%g?fg“eéfbydg?agEYViSr?@US?}%HW)ar?Biién'élTOdeérﬂgR}-nPtAgslﬁ&rh’lnq'B, Panl N- 2,

| PMN andm@zpmr@@,smé.asm-Sa&%Ucpf@we@gl}ﬁ g&drw,@@?ﬁa@ﬁzte'ﬁilﬂﬂ- the

anti-pancreatic cancer aniibody are capab etecting 89% or’ nore of
t ot al PaRRNCD389%6°Di 3 $vmngiogéndsiBN;tomie g9 2@k ambplecenta- NGNgrof@l 2ictohn

al ternatj enbodi nent _is t f det.ecting PAMA antigen and/o

Gt agnoot (U CEERERUATIRE epafibdethHIEEF S Buntr ey drnv b RaRpdr . of

bl ood, phagndEs 6f SROYNS AIMEESandERSHSR! Y, the sanple is subjected to an
organic B‘gase extraction, using an organic solvent such as butanol, before

it is pri@ddksétllfogheriembodiverateconcen aussthed efrdiagnasingaroalégnaney wemuaibrect

antib Odyeoﬁﬁf%nqga(‘?) ;?erg%g%t iin Q?z%’ diag%s;soamé}%nog %%angenp@(%% Said subject with
a composition comprising an antibody or fragment thereof that binds to a PAM4 antigen;
and (ii) detecting the presence of antibody or fragment bound to malignant cells in the
specimen. Preferably, the malignancy is a cancer. Still preferred, the cancer is pancreatic

cancer.

BRIEF DESCRIPTION OF THE DRAWINGS
[045] FIG. 1. Variable region cDNA sequences and the deduced amino acid sequences
of the murine PAM4 antibody. FIG. 1A shows the DNA (SEQ ID NO:8) and amino acid
(SEQ ID NO:9) sequences of the murine PAM4 Vk. FIG. 1B shows the DNA (SEQ ID
NO:10) and amino acid (SEQ ID NO:11) sequences of the murine PAM4 VH. Amino
acid sequences encoded by the corresponding DNA sequences are given as one-letter
codes below the nucleotide sequence. Numbering of the nucleotide sequence is on the
right side. The amino acid residues in the CDR regions are shown in bold and underlined.

Kabat's Ig molecule numbering is used for amino acid residues as shown by the numbering
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extraction, aqueous phase is analyzed for the presence of PAMA antigen in
the sanple, using any of a variety of immunoassay techni ques known in the
art, suchwe0BlHNY sandwi ch i mmunoassay, solid phase RPAT/US2a)IsIOL ar
techni ques. [043] Another enmbodinent is a nethod of treating a cancer cell
in a subject conprising administering to said subject a conposition

conpri si fgva thvadegito atidireaayesOTht haGHEaYid tRRIuEDhuberéd PRk dtepiieithody fusi on
protein or fragment thereof that binds to a PAMA antigen. Preferably, the

met hod f ifeetHen fesklss defedhydahas papbergeschene nbheiarstonrsidyeslevsithe r agnent

575, 5. S D A G SRR e b e QRORE i, 02

anti bodi asl §0¢T indd . b a!reh'mdka‘mid&s@ﬁlAanaridE(C,)t):speaﬂiwblﬁnti bodi es agai nst CSAp,

72, EG-R, CD40,
HLADR %ﬁlz &3 &, AIHEP a&éﬁs%#ewsaftt%%ﬂa%t@ e i eliti ke
growt h f%‘irp{farfaae%%loné @@il:és@d d é‘;@/@&éﬂé’t IFI@a?A Showd tlhg:a)mn6 &1@3&uBnce

pl atel et -derived grow h factor, I'L-6, products of oncogenes, cNET, an
HER2/ neu(SE[QJMNCSH)I of thyt HRAMerPlo dF e 2Bsshow ther amiao meidsoghente (SEQAdsi ng a

mal i gna isin perform vitro di agnpsi s
nesay on i LB mRui s NiZaFhe St AeEenc o keEr eo s IbR A R an

ant i bodyregiduéy iagREODR! lReioao biretshatvn i BelE ah@ uAddPANH. aHel iR beriaRdf dninb
detecting . the presence of anti body or fragnent bound to malignant cells in
t he spec@%@ﬂ“ﬁﬁrséméraém’ﬁ tlhe malignancy is a cancer. Still preferred, the
cancer | n agi FI G
1. Vari a Ie]ar Z?"[Iéo% o ggtroufedr?%gﬁla)%ﬁtcﬁégg g\% ayﬂl&ﬂ?éelcgc%ge‘%%glﬁ%es of
the nuri mgloﬁé\bﬂa huithmband;bodﬁ FAM4/4nd hivsvi4. hEICDNA (lﬁﬁ@th@\/kl@n&)o adid am no
acid (SEQ I D NO.9) ences of the nurine ows

( SEQ I(D enfé)allafﬁaef&ﬂ’:flm? Iyman qngpesly W atlor isﬁ(? IQé&Qéﬁ&%th&AMﬁéSmrIPne PAM4
VH. Am i [43:20) g s are

gi ven aglq(o)?g aﬁgtﬁfgﬁﬁodesﬁggﬁga@t ﬁgd ﬁgg %%qogggggguenclg%&%% ri %g of the
nucl eot i densequ@rtbehumamantnbwyrwgh(F&] -Ap(SEhED &i0:h0) and NEVEN @843 i n t he

s usea o BhReE S PaBPL G NERE A0 PN R PINg T Bt am mo

aci d resingdiees thelkeidasd GXp Avi4dhit@sd Megscaltyhe E&Qes?}éncﬁné Bdstdles 8f @et he
insertion residues defined by Kabat nunberin ene. The insertion
r esi dueshusaapeorthgaanized antibodiés. Boxed regions represent the CDR regions. Both N- and

C-terminal residues (underlined) of hPAM4 are fixed by the staging vectors used. Kabat's
Ig molecule number scheme is used to number the residues as in FIG. 1.

[048] FIG. 4. DNA and amino acid sequences of the humanized PAM4 (hPAM4)
heavy and light chain variable regions expressed in Sp2/0 cells. FIG. 4A shows the DNA
(SEQ ID NO:15) and amino acid (SEQ ID NO:16) sequences of the hPAM4 Vk and FIG.
4B shows the DNA (SEQ ID NO:18) and amino acid (SEQ ID NO:19) sequences of the
hPAM4VH. Numbering of the nucleotide sequence is on the right side. Amino acid
sequences encoded by the corresponding DNA sequences are given as one-letter codes.
The amino acid residues in the CDR regions are shown in bold and underlined. Kabat's Ig
molecule numbering scheme is used for amino acid residues as in FIG. 1A and FIG. 1B.
[049] FIG. S. Binding activity of humanized PAM4 antibody, hPAM4, as compared to
the chimeric PAM4, cPAM4. hPAM4 is shown by diamonds and cPAM4 is shown by
closed circles. Results indicate comparable binding activity of the hPAM4 antibody and
cPAM4 when competing with '**I-cPAM4 binding to CaPan] antigens.
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sane preceding digits as that of the previous residue. For exanple,

resi dues 82, 82A, 82B, and 82C in FIG IB are indicated as 82, A B, and C
respecti WweDR01yl@2®p FI G 2. Ami no acid sequences of thePchiusesmosRINY
(cPAMA) heavy and |ight chain variable regions expressed in Sp2/0 cells.
FIG 2A shows the am no acid sequence (SEQ ID NO 12) of the cPAMA VK. FIG

2B shows[¢S0F BIG® PETATSRSIEE i8eds I paticOwith Sopefabldi8ea R pMdreatibe

sequences are given as one |letter codes. The amino acid residues in the CDR

regi ons eaneeistisiad With Battipnaisd UNdBAMhplys gqlh@ltabumbbfrﬂorﬁgth@fapﬁﬁkﬁélda?m ds is
the Sanearﬁﬁnpdi Pthe#a?&éﬁ%l t[sg’cf%}, ITE%)? cl’é3 1nd°?lalte%q on (gfqﬁe a{f]m%%dleu d sequences

of heavy a nv e regions o unan a °bAM4 and
hPAMA. Ftvﬁchsnmsmwgnﬁhem\décammﬁ Pmi/deiﬂqn@uycfeu@lvingnmaﬁy of the human

i bod k S ID NO 14 h PAMA (SEQ.I D NO 9 d hPAMA (SEQ | D
ﬁg' 18) yl(’m f—f‘ia( 7. 3’%?@8@3& Ovmpéﬁ*ﬁ%ﬂ%p%p%%m@étaép i?”gr‘]?ﬁﬁ%ﬁﬁltc cavée@ hg
human anfréé?&ij\\(fltmagtlc(ﬂ: RBq 90§)h%§gfﬁ/n@ %thébﬁe@@l% %E@@sl E&tNO 28)

with PAMA (SEQ | SEQID tS|n cat
resi duesthgfame,ghttShw Arrewsqbemt itk leatioieofahe pmpqrielmmg(omsg}d)mﬁi of the

human or mani ti bodie xed re epr ese he CDR regions.
Borh N ARk R earBel §hish SReRuarieriGay: dseRAARE T EE MahEY ¢ he
stagi ng yf&@&%@ﬁﬁ%ﬂ%ﬂb&%@hﬁ%@l hfmabmber schene is used to nunber
the residues as in FIG 1. [048] FI G 4. DNA and amino acid sequences of

t he hunal¥S2kdFiaN I(lhm\m‘)ag Yumen usingtan chalahel@éldlfé%@epte@ @M& expressed

in Sp2/0 I E E D._NO 15 and am no.,acid (SEQ
ID NO 1%@5%2% vhfouf PR e 1 o et i Bal ekl f?%é“‘tﬁ%a?tgﬁéyl D NO
18) and BiG.8a -agicd sh&kHQglIEraNoh oiﬁbmcﬁe(wﬂiﬂ@eSFI@f 81 bieo PN tellitirhersi ng of
t he nucl eof i de sec] nce is on the right side. Am no acid sequences encoded
by the c\’f%?eslé’olﬁﬁ‘? ?Fglwggé‘é]ﬂ’@d%‘é?n%r(éb‘&e\)@ha%n%ﬁr@ﬁloé‘t)toérTFé@(‘?l%eClﬁ%e ani no

acid resjfieg,in the COR regions are shown in bold and underlined. Kabat's
| g nol ecul e nunbering schene is used for anmino acid residues as in FIG |A
and FI G [058 FIIA% Be@plary biididd oigvescibt YF1§, FfMidp@&nP AdHH-PAM), axdta body,

hPAM4, as co t he ch Meric M4 di anonds
and CPAWOP%V gﬂj 4(9?‘8‘?@6‘ %qr’ﬂ?ﬁaées@%%fﬁa@§‘ %@%@&%ﬁﬁgﬁ bi ndi ng
acti Vit ytaffet ﬁl'ﬁ@mhﬁﬁ%h B nPadyeAIECIRAMEs1en conpeting with 1251 - cPAVA
binding to CaPanl antigens.[050] FIG 6. ET/ CT fusion i mages for a patient

wi t h i nol9é#hbFiG.rid: dswmaunosciptagreplaaef aPanl human pancreatic cancer xenografts (~
0.25 g). (A) An image of mice that were injected with bispecific TF10 (80 pg, 5.07 x 107"

mol) followed 16 h later by administration of '''In-IMP-288 (30 uCi, 5.07 x 107" mol).
The image was taken 3 h later. The intensity of the image background was increased to
match the intensity of the image obtained when '''In-IMP-288 was administered alone (30
nCi, 5.07 x 107" mol). (B) No targeting was observed in mice given '''In-IMP-288 alone.
(C) An image of mice that were given ''In-DOTA-PAM4-IgG (20 pCi, 50 pg) with
imaging done 24 h later. Although tumors are visible, considerable background activity is
still present at this time point.

[055] FIG. 11. Extended biodistribution of "'In-DOTA-PAM4-IgG (20 pCi, 50 pg) and
TF10-pretargeted '''In-IMP-288 (80 pg, 5.07 x 10"'° mol TF10 followed 16 h later with 30
uCi, 5.07 x 10" mol '"'In-IMP-288) in nude mice bearing CaPanl human pancreatic
cancer xenografts (mean tumor weight +/- SD, 0.28 +/- 0.21 and 0.10 +/- 0.06 g for the

pretargeting and IgG groups of animals, respectively)
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cancer treated with fractionated 90Y- hPAMA pl us gentitabine, before therapy
(left side) and post-therapy (right side). The circle indicates the

| ocat i on wb 20tve1psopmary | esi on, whi ch shows a signifi camrCTAdSee0ASHIZ N
PET/CT intensity following therapy. [051] FIG 7. 3D PET inmages for a
patient with i noperable nmetastatic pancreatic cancer treated with

fracti onpisef PAY-1PAMErdleUsc 8&NEyIARIsRRle ReRRER JrREEBIRAed gﬁzﬂc&ﬁ)de) and
postther%&y (lrlght side). Arrows point to the |ocations of the prinmary
ot

| esion ( ghmprsanich Al f atiafesy HBAM4LTaG. or 828ter 150 bt BRdhs a
signific B ET image intensity after therapy w th radi ol abel ed
hPAMA p ﬁgar %thmﬂéagfow] FIG 8. In vivo imaging of tunors using an '

"in-l abe[(lsd] dFI'dSG}Dﬁﬁéodef gdrhRtabid)povdntibitiar oVPT-RAUT tﬂd‘r@pﬁr geting TFI O
bi specific¢ anti- pancr Iﬁf cancer mucin antibody. FIG - mce shovm ng

| ocat i onl038] ¢ EHer g (Faf conpipipptiqeEp sCﬁBlasgn%hféﬂtae@@ewwnq "H’rﬁ’[ﬁTsR\ﬁt Th

| I n-1 abe I 2 FANI of TFI O

bi speci f!(fgdanpﬁ% 1?8 Dl?fg éﬁ%a%ﬁ%@rﬁ@&%&%@rrcgi\!zg?rcy Séﬁl cur%g)lsagéa%r TFI O,

PAMA- | gamlﬁmasﬁ(yaﬂ‘h): r& Bumadsha wisinoaed i ﬂﬁvebgmm fohepogtle roul, bgstdeon

( PAMA- Faﬁ §< tl -DTPA-Fab'). Binding to target mucin antigen was neasured
by ELISAY aé&?ys’[5054] FIG 10. |rmmunoscinti graphy of CaPanl hunan

pancr eat j0%0 amermxem@@r T%:&s{r*bugoR%fEAMé(aﬁQu il ﬁa&ﬁt Qka ﬁb&qlem@ ver e
injected w i specific ng, 5.07 XI0~10 nol) followed 16 h later
by adni ans‘tlliita‘triS @w? mdnndqalswwntlwms'n(gammofpm@eﬁnxmnwr mol ). The image was
taken 3 t t ensi i mage hackground was increased to
mat ch thE)G:‘lﬁt Efn%'i y o(lf)etcﬁléveftﬂgggj\%{) Qe e m I n- 1 MP- 288 was

adm ni stered alone (30 nCi, 5.07 x 10 n rml). (B) No targeting was observed
in mce given H 1ln- INP— 288 BEAILEICDESCRIPAJONf nmice that were given m

| n- DOTA- PAMA- %&2 50 ng) with inmaging done 24 h later. Although
tunors are VI °Bonsi der abl e background activity is still present at
this ti Uhlesi &[ﬁéJWlEé c&iéd "ExbengedhahoghsSdhbit i on of

1111 n- AVA- | 0 ng) and TFI OE)r etargeted H 1In-1MP-288 (80

my, 5. 07[0}63110A19sqqlﬁlerem| ‘@ew’ maeﬁplysor]mnrmséﬁ/w kdy e3@mpig; absupi 00 10 11 nol

m | n- IIVP ): nude m.ce, beari human pancreatic cancer
xenogr af‘fvsl%?ﬁ%%lﬁdetan%numberbﬁtwe?}Bg%%l?gp% +/- 0.21 and 0.10 +/- 0.06 g for

t he pret wedpt TigteaN dsitgtangappRss hebahBhS 906 SREE BteY@hM)y [9@5@]de& G 12.

Ther apeu}'grletgerﬁ)(i}tf |92\3/°I/of r){m(r)t;c pr%fe?ellbqg |98 A)t ;n%?g }grrgpetrab?; 99e S9'[A>alelssI shed -4 cng)
[065] As described herein, the term "PAM4 antibody" includes murine, chimeric,
humanized and human PAM4 antibodies. In preferred embodiments, the PAM4 antibody
or antigen-binding fragment thereof comprises the CDR sequences of SEQ ID NO:1 to
SEQ ID NO:6.
[066] As used herein, a “PAM4 antigen” is an antigen bound by a PAM4 antibody. In
preferred embodiments, treatment of PAM4 antigen with DTT or periodate inhibits or
prevents binding of the PAM4 antibody. In more preferred embodiments, the PAM4
antigen is an epitope of a mucin expressed by a pancreatic cancer cell, such as MUC-1 or
MUC-5.
[067] As used herein, an “anti-pancreatic cancer antibody” is an antibody that exhibits
the same diagnostic, therapeutic and binding characteristics as the PAM4 antibody. In

preferred embodiments, the “anti-pancreatic cancer antibody” binds to the same epitope as

the PAM4 antibody.
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CaPanl tunors with 0.15 nC of 90Y-1i PAMA 1gG or 0.25 or 0.50 nC of

TFl Opretargeted 90Y-1 MP-288. [057] FIG 13. Effect of gentitabine

pot ent i atworrowfo1BDORAI T t herapy. [058] FIG 14. Effect eCTasawonaiivon of
cetuximab with gentitabine and PT-RAIT. [059] FIG 15. Differential

di agnosi s of pancreatic cancer using PAMA-based i nmunoassay. The red |ine

shows t hmegpt Afhoh-e@cringlpatdredicf@hced” paferdliyiefeie®WaheerPas s BBMREE
anal ysis. [060] FIG 16. Frequency distribution of PAMA antigen in patient

sera frofHOSEAS PHIEreASE glnder Shatsamicnelndesdiaarisatg mpulinomyasagd sncleles of

t - 1 : P i :
PETal b or ekl Bhpiarfiiparklhic henofibiniiay SuehBla bl SEENILITNARBES Y
" gr} Eeamﬂl am&rlmﬁa mm{) g'a?t[dfgg:]archﬁonrbgﬁd Ij’lledftﬁidﬁ,les'ic&h@g%ﬁ'amb ?&aﬁxt ingrgor (rjnglljg
10% or xal e, " U " u | NC e an nu r etween an .
[ 064] Th@?khé %negﬂsgﬁzl?ﬁml%{hamuq\f&@@ym agps MQ&) a@%%traﬁﬁr%e%lﬁef erably
95% mr&uahsﬁﬂ&giaxm%mrvﬁna{ gt %g@has\ﬁc%%%?%{ faRE ST #hé ¥l 9% | ess.
herein, the y" 1 Rc

[ 065] As descri be term " PAMA anti udes nuri ne,

chi meri c'pancnesini zaderindd HooraendeAvde pantcrdatdicawer’] are pseff isterdrngedbbdi nent s,
t he PAM4, anti body or antigen-binding fragnent thereof conprises the CDR
sequence®™Sf- SEQ ID NO'1 to SEQ ID NO. 6. [066] As used herein, a "PAWVA

anti gen” goisg% afn aRtibASNaP@UBEbdVherei CAMEr At fARD¥ngth 1. PRk eaITEe.RrpQdiTeNt s,
treatment of PAMA antigen with DIT or periodate 1nhibits or prevents
bi ndi ng rmedhby pairl ammupeglybulimgaens feagpieat iseprabinatopebipaessses) t he PAMA

antigen | it CJ : . ncr eat | r cell,
such as M%@DW%QJT%@%‘ %Igﬁgﬁlé%ﬁ%ﬁ%r%l%ﬁ%gfétg}c-%%g%%t?\%a ’?’C cancer
ant i bodyspetigically Bintingpgyrtiohat ae xhinbhdéBobtia ReleeulélilRgrashiibodyt figgnageut i ¢ and
bi nding characteri sti C? as the PAMA antibody. In preferred enbodinents, the
"ant i - palfdPbadincantibadefraginentpbhaportion of an ayitiody sudhes Bap'oped dsbs Ko pawvs

ant i bodyg, 068l ‘ﬁé?%ég%ékﬁ@s%@f QRuRARCLEAILGAF RAGHEN: HRISKAH In¢ shpkers to

cancers arising rromt
antigen that is recognized by the full-length antibody. The term "antibody fragment" also

includes isolated fragments consisting of the variable regions of antibodies, such as the
"Fv" fragments consisting of the variable regions of the heavy and light chains and
recombinant single chain polypeptide molecules in which light and heavy variable regions
are connected by a peptide linker ("scFv proteins").

[071] A naked antibody is an antibody or fragment thereof that is not conjugated to a
therapeutic or diagnostic agent. Generally, the Fc portion of the antibody molecule
provides effector functions, such as complement-mediated cytotoxicity (CDC) and ADCC
(antibody-dependent cellular cytotoxicity), which set mechanisms into action that may
result in cell lysis. However, the Fc portion may not be required for therapeutic function,
with other mechanisms, such as signaling-induced apoptosis, coming into play. Naked
antibodies include both polyclonal and monoclonal antibodies, as well as fusion proteins
and certain recombinant antibodies, such as chimeric, humanized or human antibodies.
[072] A chimeric antibody is a recombinant protein that contains the variable domains
including the complementarity determining regions (CDRs) of an antibody derived from
one species, preferably a rodent antibody, while the constant domains of the antibody
molecule are derived from those of a human antibody. For veterinary applications, the
constant domains of the chimeric antibody may be derived from that of other species, such

as a cat or dog.
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exocrine pancreatic glands. The term excludes pancreatic insulinoms and
i ncl udes pancreatic carcinoma, pancreatic adenocarci homa, adenosquanbus
car ci nomawoquarraws cel |l carci noma and gi ant cell carci RORAISa00/0p318Z Ur SO
| esions such as pancreatic intra epithelial neoplasia (PanlN), mnucinous
cyst neoplasns (MCN) and intrapancreatic nmuci nous neopl asns (I PMN), which

are neopf0ast i & huharigdd an€ibodipisiageesthbindhi§rdteini® whivhntié €Rscremmager " and
"non-endocri ne pancreatic cancer” are used interchangeably herein. [069] An
ant i bodyantRedy 8By qseReties: €ign, 2 fodend antibesdygame apsferpd frgmy the beavyrand dighi | y
occurrin f | |4 . g : | hatori al
processes r&iiblne’rrcu%%%gﬁ(f) ulrimri])é no %ﬂ():u:S e%g{“gg%{ hlgﬁvil g@q%ﬂti ?%% dc%{r?&gﬂwél

i munol ofyarnelvbrk ragibn vequehcas)., Thpasisfantddrainbofitte ag)bodg mbaleculodre darived

i rmunogl gbul j n | ecule, ik n ant.i body fragment. [070] An.antibody

Fr agnent TP hoYsar agiag ot sgu SOEHCET R A0yl ket Of FRENES sry
and the jeblod-anfie@adid h&Sdueo frost the Ghitherodhr Btibo®Nal bagnmatud meshw th the
sanme antigen that is recognized by the full-lendgth antibody. The term

"ant i bodyuriareaptibndy framgworkwekionessquenodsat ed fragments consisting of the

vari abl e i of antibodi es, such e "Fv" fragnents. cansisting of
the vari Q@?ﬂ %2%%%115&%#0?}'1%5 ’ ﬁ'§3\7§} 4 ﬁ@@i%ﬂaﬂne&%@ﬂgag mrcerglc?ﬁ@?aﬁg?ﬁe singl e
chai n pobacpepidigerem|teprdase éﬁbciﬁﬂ}ﬁiﬂldni&tlbo@&jinh?ﬁsé/t@rdnﬁgérﬁcregi ons are

connected by a peptide |inker ("scFv proteins”). [071] A naked antibody is
an ant i bdwierge. flp ypisshnigne csrenthefithe Bumen heayijand ligkicche lack#ier apeut i ¢ or
di agnost . or : I ecul e
providesth%%%?%POEE%@%?£%§?(%%Sﬁfgggg%ﬁgygﬁg%?ﬁﬂgﬁﬁg%ggﬁg¥?%€%xicity (CDC)
and ADCQafgered diodytahspd tiebemmido gaolus hautine Yitatyachami dnd)lighwbhaiinlset Timechani sms
into actjion that .may result in cell ]ysis. However, the Fc. porti may not
be requi FUHEFHT MiFRARSNPRYZS bitew) %{,boaﬁef st R ifigens H{%ﬁmﬁs

si gnal i ngidendH $€dsRNBRFQRIcE hum@hitghddylseclify hy iRisaths aRiduReMitgs i ncl ude
bot h polyclonal and nonoclonal antibodies, as well as fusion proteins and
certai n ezomgihuaen aatibodbedires tragsgehicanice hidastthedrhyntrsen etialo Natwreran

cont ai nsCES 015006 Tl BB el 3o CRTRUNERoaPl & Tt ng

regi ons &:EPRe)O99S. ATuldhihhadntien) YRE chi B EHRIBuEBEBY @énctidlor tRiocalsymal r odent
anti body, while the constant domai ns of the antibody nol ecule are derived
f r om t hol@nsErtian meHvds.astvdlogphagpdisplay tachrelpgy. afoif ivdigh sagnowpén the

art. See for example, McCafferty et al., Nature 348:552-553 (1990) for the production of
human antibodies and fragments thereof in vitro, from immunoglobulin variable domain
gene repertoires from unimmunized donors. In this technique, antibody variable domain
genes are cloned in-frame into either a major or minor coat protein gene of a filamentous
bacteriophage, and displayed as functional antibody fragments on the surface of the phage
particle. Because the filamentous particle contains a single-stranded DNA copy of the
phage genome, selections based on the functional properties of the antibody also result in
selection of the gene encoding the antibody exhibiting those properties. In this way, the
phage mimics some of the properties of the B cell. Phage display can be performed in a
variety of formats, for review, see e.g. Johnson and Chiswell, Current Opiniion in
Structural Biology 3:5564-571 (1993). Human antibodies may also be generated by in
vitro activated B cells. See U.S. Pat. Nos. 5,567,610 and 5,229,275, the Examples section
of which are incorporated herein by reference.

[075] A therapeutic agent is a compound, molecule or atom which is administered

separately, concurrently or sequentially with an antibody moiety or conjugated to an
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constant domains of the chineric antibody may be derived fromthat of other
speci es, such as a cat or dog.[073] A hunmani zed anti body is a reconbi nant
prot ei n iwowhioah7iohe CDRs from an anti body from one speeCediS2@9453192a r odent
anti body, are transferred fromthe heavy and |ight variable chains of the
rodent antibody into human heavy and |ight variable domains (e.qg.,

f r amewor kntttedy aiaequeneabidy dimtibedistraiherd Tal sabfrofmédiCaralnt ubddyin AR ecul e
are derived fromthose of a human antibody. In certain enbodinents, a
limited ReAment e dearevibrannieyridherapguie agantainebide gnidkodigsomtiedy par ent

(rodent) i i i.nt: i | rk

regi on sgﬁ%@g?h%%gﬁAﬁﬂ%%&% gﬁ‘?‘?‘ﬁ%gﬁn{sﬁg‘éﬁgm{%ﬁﬁ%? ?%%%@J t%g?ned

f r om t r amggangicgemccagehtyaborbmvempeass, mogianger adhtston dgesodhdoadisppetipts.c human

ant i bodi in response.to antigenic challenge. In this technique, elenents

of the hﬁﬁﬂﬁpq’l‘é‘ﬁ\‘? erﬁ%ﬂflllsie@ﬁ‘iéeég%}?eﬁl_lpé‘&qreg?tégi%ﬁll"?"’owced into strains of mce
derived fo7gm BibYRItE a8 £RblechleN@8mi?@thes A&l A8 Wit inay wpt | ons of
t he endogenous nurine heavy chain and |ight chain loci. The transgenic mce
can synt #sinstered iermiugatad tb adiangbadyanditiyoortogetpbletconsitust ahisiugefnbin and t he

i .od h ti hoely- .eti,ng_hyprid . Met hod
For oot alAd Bl alenBRE L3R Y TP Vool ST aRRENfs bE P HLed T Raerh) "o een
et al., MNaguoseic &eddd inclidd,Duf 42} linlied Behgliskodbes, AN (Hidh 3681BHE (1994),

and Taylor et al., Int. Inmun. 6:579 (1994). A fully human anti body al so
can be cbirgprstiertaddmcogaheri congastagepdliortsrent camppandsios malequlrs@sd” as wel |

exanp! o, REBERF e SR Riinadhielc Rno)¥ak EBSRGE QMG Ml RIRn 080 1 Pon o
hurman anpasitodhi @sissonl tdnmepyaphyt (BETheraaningi Rrefetably, therdiapnostinapegisabl i n

vari abl e donmji ne repertoires _fromuni nuni zed donors. In this .
t echni qu¥, ecg%tf?cﬁg%? GQPP SHISHAE P FATIQIHRRES A HARGIRH AFFIHIOF PSR Mag6liGi t her a

MRj O OF reBbRAEe RRAIND AL BlLBeSRABcRhpAinid.| RBRALQY SodBhlAibORN @R ontAd
di spl ayerc(ll3 as feunctl%ggal ant iebodycfr%ggents on rt he surfacle of theonphage

parti cl ewitBesshopstive hstaly drpasamagnstip s, itmey bonteissesy & ©actgt witbareagdetd DNA

copy of the phage one,. sel ect.i ans sed o he..functional .pr.operties of
the anti 5o fp %{%g% tgg@u‘ﬂlblﬁ’ ﬂresagtla%%eﬁia &glpﬁ?lﬁle&g%‘ﬁgugﬁ%od’ipﬁ Tt Igd’lﬁg “body
exhi bi tiigs.t base @il eREebt h @slynlen stidh 5 aRYylydile pphagehhiidd, s omere of the

properties of the B cell. Phage display can be perforned in a variety of
f or mat s, deriyatized\qrélgrivafizable chain JeMingPEnEany SOmPs igevhich car e heurdgihslafing ™ i n

e regio%g QR A, o e bankihdRthace L HRR @FThROC! €5 may al so be
diethylenetriaminepentaacetic acid (DTPA), DOTA, NOTA, NETA, porphyrins,
polyamines, crown ethers, bis-thiosemicarbazones, polyoximes, and like groups known to
be useful for this purpose. Chelates are coupled to the antibodies using standard
chemistries. The chelate is normally linked to the antibody by a group which enables
formation of a bond to the molecule with minimal loss of immunoreactivity and minimal
aggregation and/or internal cross-linking. Other, more unusual, methods and reagents for
conjugating chelates to antibodies are disclosed in U.S. Pat. No. 4,824,659, the Examples
section of which is incorporated herein by reference. Particularly useful metal-chelate
combinations include 2-benzyl-DTPA and its monomethyl and cyclohexyl analogs, used
with diagnostic isotopes in the general energy range of 60 to 4,000 keV, such as ‘2L, '],

123; 1247 620y G4oy BR Uiy 671G, 684G, #mTe 9T 1, BN, 10, °Br, for

radioimaging. The same chelates, when complexed with non-radioactive metals, such as

manganese, iron and gadolinium are useful for MRI, when used along with the antibodies

of the invention. Macrocyclic chelates such as NOTA (1,4,7-triazacyclononane-N,N' N"-
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vitro activated B cells. See U. S. Pat. Nos. 5,567,610 and 5, 229, 275, the
Exanpl es section of which are incorporated herein by reference. [075] A

t her apeutwo 2agemtsobs a conpound, nol ecul e or at om whi chPCS/tsdemonsavEr ed
separately, concurrently or sequentially with an anti body nviety or
conjugated to ananti body noiety, i.e., antibody or antibody fragnment, or a

subf r agneiateticarit)] BOTSEf1H,710-tétharzidyeRidogsthn@étraceti Saa®eandEKBTRI(pSs  of
t herapeutic agents include antibodies, antibody fragnents, drugs, toxins,

nucl ease! ,OWB?%H@@;b%ﬁ%%@d%t%%ﬁaaﬁié—aéiﬁbﬁ‘te(S’_thlée WifB atvariety of
ant i - angiRRRNING AGSRHERIs, Bﬁrsp&rﬁggﬁ»g?&ﬂﬁ Tad?&ﬁfcga&tdfvggggg,g wff ardyes and

radi oi sot opes. Therapeuti c agen use are descri nore detai l
bel ow. [ @PBEr, Aesgedyebs tSuch ageaitchekteacomyllecskay batmade very atabir bydatledig@bl e

noi et i ch may be admi nistered nj ugat ed an anti body noj.ety or
tar ge%/ab hg rlé’gﬁé%ﬁﬁﬁle rﬁ?fﬁp ‘?é‘n‘iﬁéeéf' u(ﬁt?‘f’%n 'fyé’&csjglﬁteérgu %dﬂ%%?‘ﬁ’ﬁl‘%\ di sease by
| ocat i ngp@gdthérs GOMERRRI JTAnieRSt foR k@Bl HMih@RMb1ides 8heH asPPagngst i ¢ agents

include, but are not limted to, radioisotopes, dyes (such as with the
bi ot i n- skedwpmaneibarapy RAEK) are enepmpasieddxyahe iverdtianorMewantentiynpounds or

nol ecul e i t 0., paramagnet i c i.gns)isf.or magnet.i c
resonanc oS A0 SR AR ot aR iR RRTAPE MG BN (bR ERR P ng.

Pr ef er abPNT imhgnghagrash idescaiped isU D, Racel LeplRAtibK S&idl ey, gRAUR 289 0sdvst | ng Of
radi oi sot opes, enhanci ng agents for use in magnetic resonance imging, and
f 1 uor escistied dbfpiaiemidNo. 708 ddr. theExasmplessecton ¢hutigh éorpeneredderdin

r adi oact!')}yl%fg;gﬁc%l_s or paranmagnetic ions, it nay be necessary to react it
with a reagent having a long tail to which are attached a multiplicity of
chel at i n@73} odpsinfroundopmdgate is dneantibody, aStledlydrdgaidnt cafusiod protpial ynmer such as

a polylysine, palysaccharide, or. other. derivatized or derivatizable chain
havi ng pwe%d?éhg?tPBGW%}?uﬂ‘éﬁmB@ %Wﬁ“%?ﬁﬂ%?ﬁf‘g‘h@g%ﬁﬁ% g RS, e. g.,

et hyl ene%ig?;ms@%trﬁ‘dibﬁ‘@@ﬁg: lof n&E ki drlidY, o Bh@dPybenBluch a0tdreRpALARCet i ¢ acid
(DTPA), A, NOTA, NETA, porphyrins, polyam nes, crown ethers,

bi s- t hi oseeriapes inaedrge sompeted tomegaphyandiltraskend)y adtbe kavkhowuctide ban hesef ul f or

this pur el ates are cqupled to the antjbodi es usi,ng, standard
chemi st r? es. a'T%ela'C ﬁfé)l%%i’e Legt %8‘%%4%7 POPIHRBETY mtgﬁ%o(%%ﬁ“?t is%gg}erﬁgleugcgr oup
whi ch englehesay b ot hgent 6f usd tHavst a disdabiestie lsedidseankdrdd¥tibditih mh@ss  of

i mrunor eactivity and m ni mal aggregation and/or internal cross-1inking.

Q her, _rﬁﬁt@l 'Eﬁ%@l‘gyal , hethods and reagents for conjugating chelates to
TR G R e N S T T
met al - chiedsatadl. Typically, gene expression is placed under the control of certain regulatory
elements, including constitutive or inducible promoters, tissue-specific regulatory
elements and enhancers. Such a gene is said to be "operably linked to" the regulatory
elements.
[079] A recombinant host may be any prokaryotic or eukaryotic cell that contains either
a cloning vector or expression vector. This term also includes those prokaryotic or
eukaryotic cells, as well as transgenic animals, that have been genetically engineered to
contain the cloned gene(s) in the chromosome or genome of the host cell. Suitable
mammalian host cells include myeloma cells, such as SP2/0 cells, and NSO cells, as well
as Chinese Hamster Ovary (CHO) cells, hybridoma cell lines and other mammalian host
cell useful for expressing antibodies. Also particularly useful to express mAbs and other
fusion proteins are Sp2/0 cells transfected with an apoptosis inhibitor, such as a Bcl-EEE

gene, and adapted to grow and be further transfected in serum free conditions, as described

in U11/187,863 (now issued U.S. Patent No. 7,531,327), filed July 25, 2005; 11/487,215
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conbi nations include 2-benzyl -DTPA and its nononet hyl and cycl ohexyl

anal ogs, used with diagnostic isotopes in the general energy range of 60 to
4,000 kewWvo=ommizwol1251, 131 |, 1231, 1241, 62Cu, 64Cu, PCBRS2002D531m2 67Ca,
68Ga, 99mlc, 94mlc, 1 1C, 13N, 150 , 76Br, for radioi magi ng. The sane

chel ates, when conpl exed with non-radi oactive netals, such as nmanganese,

i ron and(@adishieditB Pdtenttse fAH37(930), MRkd unhen 2086thnal 1arer vwizghfitede anti bodi es
of the invention. Macrocyclic chelates such as A

(1, 4, 7- t Peiebaic3b R8RbAbhEXammes sgehipn pheash o€ whidhdy incprpprated herein by

(1, 4,7, lpéférgﬁgecaj)azacycl ododecanet etraacetic acid), and TETA

(pbr onpacet am do- benzyl -tetraet hyl am netetraacetic acid) are of use with a
vari ety @i80jret/d wedhereimdicotari ahtshodydisdiorpprotdie isl aaebymbintutlyr prdtasedc| i des of

gallium yttrium.and copper, respectively. Such netal-chel ate conp] exes can
be made sty mBleebleiin SYNiSl RS HTRGE tiezame gr fhteretpalurgantipedsr est .
Q her 1 gl VRGinGRBbEd,ES: aﬁlﬁ%l?d)alﬁagm&ft?%‘tﬁ hhEsaRf %@fr%l?t’ spl hicite@he Of

| of
interest for stably bi'nding nuclides, such as 223 I oI mmunot her apy
(RAIT) ahekadn¥elepessiilie fysiothproteny mdidates theMotag nnmberiflyndingadns apusges of

| ytidity for lLabeling.virtuall |l ecule, with an 18F at f
P P | Madhiey Rl B HeREE L RIS, TRRe S R IeBn IS8 | ol No.
12/1 12, 23%ivanayw ThsmaHivbleey Foihe Rhtitddly fifsiSd Brofedd Incah@abX aaDlaRs section of

which is incorporated herein by reference. [077] An inmunoconjugate is an
ant i bodyadvagtage ebipultipdgyingsiections fkinding b an aptigesohiptiijateasing thepavidibagft one

t her apeut.i g: r. o deG. ] I St 1.C ng . c ise a
radi onuc f’?‘g‘éﬁgg ld%oarrll %fg%g %ﬁ%@ ﬁtﬁ%?hc%teg &ﬁﬁrl‘g@g%glgﬁs ?%%%ﬂé%fsa%% o] (rﬁBSEP ghetic

r esonancfisionggoteimn, is ablepobiad; I.anmghapbyifiorbistetifeseispelificandtitfeeificadi onucl i de
can be a_gamma-, beta-, al pha-, Auger electron-, or positron-emtting

i sot ope. U%ﬁé ﬂﬂeﬁ%ﬂ%fg'é‘ﬂf”il%a E‘ﬁ‘il aﬁﬁgo%’ee&n?né%@ﬂﬁ ’b%ﬂaleﬁigéeqaﬁseﬂﬁ 888 di sease
state sUGRAS LAI6E s nifBEIkRRCd R Endlab Ak ARAVMERLELifN_expr ession
vector is a nol ecul e conprising a gene that 1's expressed In a host

cel | . Typubwialept fugemepreteinsdsxd mord thapbackeiddingdie farkae eptope it oafy wedt ai n

0ul 2 o TR DL ST LR Orod AU DL REOTRIETS
be " oper piBlipglsitdRbcthR witih@iel8ab hal @nhy TekeiRe protdi® ARl BmpeisoabI nant host
may be any prokaryotic or eukaryotic cell that contains either a cloning
vect or omubjgleater whltispeailay conmhinafionerfidifigrsrnt antibpdidensnpanests oprolkignigot i ¢ or

copies of the same antibody component. The fusion protein may additionally comprise a

therapeutic agent. Examples of therapeutic agents suitable for such fusion proteins include

immunomodulators ("antibody-immunomodulator fusion protein") and toxins ("antibody-

toxin fusion protein"). One preferred toxin comprises a ribonuclease (RNase), preferably

a recombinant RNase.

[081] A multispecific antibody is an antibody that can bind simultaneously to at least

two targets that are of different structure, e.g., two different antigens, two different

epitopes on the same antigen, or a hapten and/or an antigen or epitope. Multispecific,

multivalent antibodies are constructs that have more than one binding site, and the binding

sites are of different specificity.

[082] A bispecific antibody is an antibody that can bind simultaneously to two different

targets. Bispecific antibodies (bsAb) and bispecific antibody fragments (bsFab) may have

at least one arm that specifically binds to, for example, a tumor-associated antigen and at

least one other arm that specifically binds to a targetable conjugate that bears a therapeutic
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eukaryotic cells, as well as transgenic aninmals, that have been genetically
engi neered to contain the cloned gene(s) in the chronbosone or genone of the
host cel IwOSoi@Ebioe nmanmal i an host cells include nyel omeCraisk@o/0si1eh as
SP2/0 cells, and NSO cells, as well as Chinese Hanster Ovary (CHO cells,
hybridoma cell lines and ot her manmalian host cell useful for expressing
ant i bodi esdiaglostc @eent.i 8Uhdelyyofbspbeific figi@xPoRES MBS pastFhced Bghg f USi on
proteins are Sp2/Q cells transfected with an apoptosis inhibitor, such as a
Bcl - EEE Belfsulanengingssipged to grow and be further transfected in serumfree
conditions, as described in U 1/187,863 (now i ssued U.S. Patent No.

7,531, 327), fPAMH Antihodigs 2005; 11/487,215(now i ssued U.S. Patent No.

7,537, 93 f k) e 4. 2006; .and . 11/877,728,. fil Cct ob 24, 2007,
t he Exang%gg g%%%?%%£§9ﬂg§8§(%Sk”a?%ﬁmp§0pﬁ%%Fﬁg¥g%§gﬁﬂé?%?ﬂ%hyepéference.)

[ 080] Ashigheéledtbii®iwith pdiRrdatit Gurdset hDGPBsddUBINOIMAr R thehidnipindedtRGRFRIsnant | y
produced_anti gen-bi nding nol ecule in which two or nore of the sane or

di f f er enf N2tIPHICTSRHE CHEEY anttiodigs ané Hagmenth thersd preopreterbly sisedragaightent s
with the o di i f1Cdti .hke fusion
protei n 7o et ad R BMRATaRL! 6 bt Bim okt ol RGN IR )

pr ot ei n baxseh puafiedmuicige magrbeapilizepeA nondimiting acanaple of suchiandbetits isthe val ent
or nultiggéfnt” The mul tival ency of the antibody fusion protein neans that
it can t “iBATAge of multiple interactions in binding to an antigen

thus incro8api Mg HAn@PASI4 dnPAMA) aﬁﬂiwyk@dstd@@elia%egg%ﬁ%m%g :gﬁh&iea_{taé _

i ndi cates how many antigens or epitopeS an ant sion protein is able
t o bi nd; cancer. mugip desyrddrdrh ¢he xrnopraticd REP- 1 thunspeendreatjc cadinomspesi fic. Using

t hese definitians natur,al ti bo , I . 1S biyval ent because it

has two %Fﬁﬁﬁﬁgnaﬁkgdsﬁ?»#gt%gﬁgﬁségprgaﬂgtgﬁ@g gghﬁFWﬁgiP%ogne anti gen

Monospecadtibedy leki-teaadidnt arfdusin@ihopiseichbmfaNaNaingRhaliddiadicasendiipdi ng site

for an epitope but only bind with the sane or different epitopes on the

sane ant P4l antigpdiesespgitieesa wiigsca naivelieptiaRe o @ TRy penereaticrqaaesti ve wit h

t he sane L 96, i i Il LtiVv r

mul ti spe%rﬁ]%%% cor%ll-gﬁgﬁcggho l%F@#@r%%@ﬁf@%%&ggﬁspfg}égéillsé%aﬁg@ﬁ?ti pl e

copi es ofiavelskowarhat treth Aldd\M Abiraisen tin afilyen fenpiesed iy diredst) pangteadaidt i onal |y
npl es of therapeutjc agents suitable for

gﬁg_ﬁr := 35?@#%5%?2?’% '@W@?ﬁﬁ@ ?iﬁﬁﬁgéﬂﬁamaébamgn st haywsaryLithiigbifb dul at or
] o gkt ) o e iy W AU G el or o
specific to pancreatic cancer and preferentially bind pancreatic cancer cells. The PAM4
antibody is reactive with a target epitope which can be internalized. This epitope is
expressed primarily by antigens associated with pancreatic cancer and not with focal
pancreatitis or normal pancreatic tissue. Binding of PAM4 antibody to the PAM4 epitope
is inhibited by treatment of the antigen with DTT or periodate. Localization and therapy
studies using a radiolabeled PAM4 MAD in animal models have demonstrated tumor
targeting and therapeutic efficacy.
[085] The PAM4 antibodies bind to PAM4 antigen, which is expressed by many organs
and tumor types, but is preferentially expressed in pancreatic cancer cells. Studies with a
PAM4 MAD, such as in Example 3, indicate that the antibody exhibits several important
properties, which make it a good candidate for clinical diagnostic and therapeutic
applications. The PAM4 antigen provides a useful target for diagnosis and therapy of

pancreatic and other cancers. The PAM4 antibody apparently recognizes an epitope of a

pancreatic cancer antigen that is distinct from the epitopes recognized by non-PAM4 anti-
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[081] A multispecific antibody is an antibody that can bind sinmultaneously
to at least two targets that are of different structure, e.g., two

di f f er entwanviogan®p two different epitopes on the sanme &0TiU$e009/063192 hapt en
and/ or an antigen or epitope. Miltispecific, multivalent antibodies are
constructs that have nore than one binding site, and the binding sites are

of diff epsiteatipesicki sitibpdick @82N19A, bUPRPE), SPaNANNIDodR ACAMB, BT 3 kady t hat
can bind_sjmultaneously to two different targets. Bispecific antibodies
(bsAb) ahel #idkiben anficL it B@eARSK r agnent s (bsFab) may have at | east one arm

that Spe@égl Cﬁhﬁ%cﬁésrk%ﬁaﬁlg ’f01]c L&%: .iﬁe&((?ﬂg}hgtlion rtcldgﬁélét?cﬁis\gﬁfl §bl?\ﬁ’4 QIHMOQFEQ and at

| east on her armthat speciftica nds t targetabl e conjugate that
bears a inhkdapeutiangrie,dhagndstics Cagertt, DUP AR, SRAN DN, Y8, {0Ca9f argi-on

rotein n be _pr.oduced i nol ec r engjneerin AM4. Ant i bodi e 083
DOt AN e OGRS, o) A oL B SpaDRe L b A B Rodes | 08
very hi g&t%hi%‘éhéﬂﬂéd)bg%& ﬂe%%'ﬁ@é’ﬁ L%ﬁ%%%b@%s%@%%lé@s&@f@' or benign

pancreatic tissues. The anti-pancreatic cancer anfibodies and fragnents
t her eof amtgeprdCenahl MUl MY Gagavibki-3 MEIrdeMiie bar, pHegditaMdir-1f/y om a

f hough iall i fied ified
et ns R bl Ee £ BRI MEE T et R B Bred b Uik S5 Pl ¢ he
PAMA ant lileoghywil R8tbk (T )Menhdaeh, BRMct(TERAME proanh FResdty el -clex elefingd by

enpl oyi ng pancreatic cancer_ nucin_derived fromthe xenografted RIJP-1 human
pancr eat Podeds ef ensegengs (behuKegfend3 ) WED. and gntibodiep pgainst turgaryesrosis

57:204-2 4 j i.bqd r Vgt y and

i mrunohi S’Is[{%(%c %%1 %1)5][1'%%{1 ﬁcﬁﬁﬁé%ﬁﬁ%ﬁge%%%%gfé Mgt p%s‘ﬁ%’[’%m lgfr??i body
recogni ze8135UuhiSgUe,368cind G\83L2,62p).t Synd antibadiesawgdt bpawefukbfl compkneeating
antigen. | nohi st ochem cal staipjng studies, such as those described in
Exanpl e %%P@%eipbmmywtqcﬁen thrapiceodn Tt @'é‘io‘i'é‘irpressed by
breast, PaRGLE G i1 L indi mal
e 1 SEOBEORSEN LSk RRRGAIGCE Lin ok S ek 0
cancer cBAM4 antibady, vitee aBmisistaredibetute.gegaha widl atdfice hgmepstimtipbn of PAM4

pancreat i G cancer and preferentially bind pancreatic cancer cells. The PAMA
ant i bodyar} ’.4?0 ¥active with a target epitope which can be internalized. This

epi t ope [087]9ertﬁ§r§ﬁéhtiéfaipp’ﬂéétibﬁs,%ti?d&iéélﬁﬂsar@@cﬁﬁdti%t&dnwg&bstﬂﬁtﬂcr eatic
cancer and not with focal pancreatitis or nornal pancreatic tissue. Binding
of PAMA apnpswanduagons ey obyadun effeetopect! function against tumor cells could also be

useful in combination with PAM4 antibodies alone or in combination with other tumor-
associated antibodies, one example being antibodies against CD40. Todryk et al., J.
Immunol Methods, 248:139-147 (2001); Turner et al., J. Immunol, 166:89-94 (2001).
Also of use are antibodies against markers or products of oncogenes (e.g., bcl-2, Kras,
p53, cMET), or antibodies against angiogenesis factors, such as VEGFR and placenta-like
growth factor (PIGF).

[088] The availability of another PAM4-like antibody that binds to a different epitope of
the PAM4 antigen is important for the development of a double-determinant enzyme-
linked immunosorbent assay (ELISA), of use for detecting a PAM4 antigen in clinical
samples. ELISA experiments are described in Example 1 and 5.

[089] The murine, chimeric, humanized and fully human PAM4 antibodies and
fragments thereof described herein are exemplary of anti-pancreatic cancer antibodies of
use for diagnostic and/or therapeutic methods. The Examples below disclose a preferred
embodiment of the construction and use of a humanized PMA4 antibody. Because non-

human monoclonal antibodies can be recognized by the human host as a foreign protein,
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is inhibited by treatnment of the antigen with DTT or periodate.

Local i zation and therapy studi es using a radiol abel ed PAMA MAb i n ani nal
nodel s have 2deman®br at ed tunor targeting and therapeuti eCefUseaaonyi1of 085]
The PAMA anti bodies bind to PAMA antigen, which is expressed by many organs
and tunor types, but is preferentially expressed in pancreatic cancer

cell's. Sundifepsatyd infectioifbdh 18D kbl AgpdrienkXianp k&cBond, AnERLAidnhdta t he
anti body exhi bits several inportant properties, which nake it a good

candi dat 88 28R SaturERBseduce AirpdvRise HPEYDT ECSBYPitha PRéMEs MThe PAMA
antigen prOVi-A&s [rl_\ﬁ.gfnglbagélf rﬂgﬁ%cf (ﬁ{al grﬁt?o%ﬁ%%{tﬁisquﬂ&"%&péﬁ 8%s RIS AL | C

and ot her ‘cancers. AMAant | (I) y apparently recogni zes an epitope of a
pancr eat AatiddneerAmitody €HAMA] resporde.sPiefirablf some hiv@ae pisiduee i thecogni zed by
non- PAI\/Hfanti ge}(ncreat i{ cancer. ant i bodi es ‘.%CA19. 9, . DUPAN2, SPAN , Nd2,

CEACAMG, TBPSWIK tggions of the humanizgd gati-pancrsatic sapeer amtihody vs Yraemenstheaspli bodi es

sui t abl eafeQEpl&d Hyth&iP iR thb@RerPhrtS RIS profd bl ikt %M%bﬁﬁhkggﬁi es
i nclude, for exanple, the antibodi es CA19.9, DUPAN2, SPAN , 2, B72.3,

CC49, anfipmewpk segpgrice OEMMANS, different Humam angihodieHs As@Ror 3H.i TRDAstant

anti - CD7 i 3 an ti bodi.es, defi ned the Lew s, antigen Le(y),
o 1 baom Rt br e adefuay A ANL LRARLTR HEM RS halitn agfbde™ " X0 STy
MJC- 4, M0B0patnoMdeprekérreddbodirientESR hlimafr@ti-pandribdtie/dasebr a& Ry, such

angi ogenesi s factors (e.g VEG-F and Pl GF), insulinlike growh factor

(1LGF), tehbweimPAN4ansibady.qdhupas agtibadyls paantdiody sheninad. &r examplsl | as
products (¥ aToX I as, " T £l | es..agal nst
Punor  ner o BEEARORR AR age bith Ingobid' 6 Mlauo B AR A O BTHBRR I o)
(U. S. Patespddss to htigédic484llen§e 0 hivthixltdchrbqu] Ble3i6Hts @i chethuBBind, 226y andSigHh

anti bodi es.woul d be useful.for conpl enenting PAMA anti body i nmyunodet ection
and immﬁ?ﬁ’t‘rf\qg’lg‘ésp?fe ﬁ%{?‘?ﬁ‘&%‘l I AL AIGE AR rfg%r’aﬁ@gfxoel%rﬁ@mcgﬂ &8%A thatact

syner gi sdiah katgibd BisAptibndSNGE BAIdEnGRMEETy A RROISAS chaHEEL; aFHhEAME
anti body, when admi nistered before,” together wth or after adm nistration
of PAMA HmsEpudyicd G8Rynthasizhbumpeattibodizp ppactfat foohemamattideosiand thehat ar e

agoni sti¢.or. _antagoni sti¢c to immn dul at ors. i.nvol ved.in effector cell
functi on&écﬁaﬁaﬂgf u?e lﬁfr]rtBrp r%(gqclagu%ﬁPﬂt?bgcﬁgbseﬁrggﬁ%glmd%f‘ﬁsc%%t@bn with PAVA
ant i bodi estaialm@Rineih dnfib6disdfrointti@Feend Micetafedest iR HSGREH af £d Nk bodi es,
one exanpl e hei ngl ant i bodi es agai nst CD40. Todryk et al., J . | munol

I

Met hods, S9268: 1 59U1PAD). (pobag et Furirsureg08 856 (1994).|anethTuglor et @6 lgolmmup2001) .
6:579 (1994).
[091] A fully human antibody also can be constructed by genetic or chromosomal
transfection methods, as well as phage display technology, all of which are known in the
art. See for example, McCafferty et al., Nature 348:552-553 (1990) for the production of
human antibodies and fragments thereof in vitro, from immunoglobulin variable domain
gene repertoires from unimmunized donors. In this technique, antibody variable domain
genes are cloned in-frame into either a major or minor coat protein gene of a filamentous
bacteriophage, and displayed as functional antibody fragments on the surface of the phage
particle. Because the filamentous particle contains a single-stranded DNA copy of the
phage genome, selections based on the functional properties of the antibody also result in
selection of the gene encoding the antibody exhibiting those properties. In this way, the
phage mimics some of the properties of the B cell. Phage display can be performed in a
variety of formats, for their review, see e.g. Johnson and Chiswell, Current Opinion in

Structural Biology 3:5564-571 (1993).

Antibody Preparation
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Al so of use are antibodi es agai nst markers or products of oncogenes (e.g.,
bcl -2, Kras, p53, cMET), or antibodi es agai nst angi ogenesis factors, such
as VEGFRwodoplacwnt a-1i ke growh factor (Pl GF). [088] Phe/tse@vloativtity of
anot her PAMA-| i ke antibody that binds to a different epitope of the PAMA
antigen is inportant for the devel opnent of a doubl e-determ nant

enzymel i [J9eyl iMBARASEAT ARIVodRS $@ys§é&ﬁlz 2fgen®may 3R obincdedyahbthbds RV
antigen 1n clinical sanples. ELISA experinentS are described in Exanple 1

and 5. [ tebpsewkiledin theeart. chentariesamplgniahlereanddvidstein, Natune 3éei 40ANK075),

ant i bodi r { I ry of
anti - pan%?degglggc&gggfggér&ih@l odi eggg?)%?s@?%?@gﬁ%@@ggg@rXt?‘?@?“‘épeuti C
met hods. 2.5he2 EXgighre®ileg 8080l Ol parrandftce €6liea e o] yrent -padcrédie

construction use, of . a. hgmani_zed PVA4 anti body. . Because nonhuman
monocl on&A"CEl S&P%Q? e*_atﬁms_ by dgiggiHieZBIgS wthtwmﬂﬂﬁﬁwnwegxprla@garleei gn
protei n, apgh JaBRLREEhncR S5dh RNGe PANMA £/ ﬁ,grengri e é’sQﬁéé&%i'Bb&éﬂ ty
reactions, humani zation of a nurine anh%o y sedquences can reduce t he
adver se produetmnrbyspoesmgtadreturp admpelat smosingekpsl¢ato @btadio B-lymphogdsas ed

nonocl ongal . anti Radi e this.is often referred to.as a Human Anti - Muse
Ant i bodyﬁ’f}%&%ﬁ Bﬂéglﬁ’ﬁ% °S W}éfr‘é’?%ma}fegﬁﬁ’eprﬂg?ﬁﬂ‘yﬂjé‘ ?16‘6%§p$rﬁlf‘gctﬁ8 f r amewor k
regi ons BybriddghalWERAIiAEPosiittd cIBRRGHAEH p1od6RNMEhodBS IV 4omiEERIMENt S
thereof are replaced by their nurine counterparts. It is also preferred

that a cenbiingthodorss thtpieduse Rnslagirsrie 84M4 antigenocand ifélatizganthunan
ant i bodi @ach ie%tib’%&& I‘Ql{tib\éHies-F%?n &g@@%ﬁ@tmg%}gi ns of the antibody nol ecul e
ed i fl uran antib

are deri romthose of a ody. u[rf(‘)SQO] Anot her preferred

enbodi mefi93] sAéehthouditialvhisingeofanhtbddies 16 AnC@RImanigeh oty antfiodies@sn 8e human PAVA
anti body. A human anti body is an antibody obtained, for exanple, from

t r ansgenfUFIES 2pd sitbspgnratly PEspared iy raesnkipant feshpiqyay@epredussichineriaatan

anti bodi B§midizdESRBHSES { OniaLi ﬁ@&; - J ' el ement s
of the human %eavy gnds | 1 ght lg al n&fllgl%selag@gg?lﬁ% %éﬁé%aafﬁjta%hglﬁggrlens of

m ce derwekénéwom oy skolhidcingheant.cEhd udeiof@stitbdiytcoaponheantsn deravegetaal

di sruptigns of the endogenqus. heavy chain. and. light chain Loci. The

t ransgenﬁaﬂmﬁ{léeéi BERPC Vﬁ‘?ﬁ‘g&‘@kﬁs ﬁ?fi{r')éﬁs %ﬂ%‘ff}%ﬁﬂ@k‘%&é&?%?ﬁ&vgﬁ ﬂ%‘ﬁj nman

ant i gensimmathoehiRitiof futial cORtdtt 8biddd. produce human anti body-secreting

hybri domas. Methods for obtaining human anti bodies fromtransgenic mce are

descri bel§98), Geresdl techniues fayplenieg Boriae immunggl¢tdiomariablerdoarainseare al . |

Nat ure 3&%&%@%, %0%%%§%ple?g}g th-g%lbﬁ(r:atﬁ'\)gl of lOrIa.néliné[t 'al.,I P RJat'FAga?é? S(nl %%‘Q 86:
3833 (1989), incorporated herein by reference. In general, the Vi (variable light chain)
and Vy (variable heavy chain) sequences for murine antibodies can be obtained by a
variety of molecular cloning procedures, such as RT-PCR, 5-RACE, and ¢cDNA library
screening. Specifically, the Vi and Vg sequences of the murine PAM4 MAD were cloned
by PCR amplification from the hybridoma cells by RT-PCR, and their sequences
determined by DNA sequencing. To confirm their authenticity, the cloned Vi and Vy
genes can be expressed in cell culture as a chimeric Ab as described by Orlandi et al.,
(Proc Natl. Acad. Sci., USA, 86: 3833, 1989).
[095] In a preferred embodiment, a chimerized PAM4 antibody or antibody fragment
comprises the complementarity-determining regions (CDRs) and framework regions (FR)
of a murine PAM4 MAD and the light and heavy chain constant regions of a human
antibody, wherein the CDRs of the light chain variable region of the chimerized PAM4
comprises CDR1 comprising an amino acid sequence of SASSSVSSSYLY (SEQ ID
NO:1); CDR2 comprising an amino acid sequence of STSNLAS (SEQ ID NO:2); and
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[091] A fully human anti body al so can be constructed by genetic or
chronosomal transfection nethods, as well as phage display technol ogy, all
of whi ch woeolomomwwoi n the art. See for exanple, MCaffePCy/useotos319Nat ur e
348: 552-553 (1990) for the production of human anti bodi es and fragnents
thereof in vitro, frominmmnogl obulin variable domain gene repertoires from

uni nruni 28R 3d@nrBing dh dnfins atidcbfiedteof RQWNRYY WIISEERI [ NEDBRIaAd gRNes ar e
cloned in-fra into ejther a major or mnor coat protein gene of a
filament g@élsbggl?eebqaﬁbﬁ]&@% varigile preigm of fecichimerizasck A Adrronmsigss €PRgnent s
on the s - i ; N . icle
cont ai nsH(l;arl;lgtﬁﬁrglﬁ%eIi i@%g%gg%%%ﬁﬁkgggé?gfrﬁgﬁe gﬁ%@?ﬁ%%@g%@@%ﬁgé‘%s based
on the femotiawikdeqpeepef YINE YODGHO YARKBOAYSEQID XOsylahd ODBE! ect i on of

t he gene encodi ng the antibody exhibilt] hos roperties. In this way,

t he phagﬁomﬁl%gbmoﬁf‘ ﬁ?ﬂu%?Bﬁgp?f}%%‘f‘%égggcﬁfNQ@h%@ U§f &bl ay can be
per f or MeghtivddA c¥apbieinys @krive® HERE ShimbRFedtMGHdcldn8Y Ao dRE Bedficds pol@?i'aﬁon and
Chiswell, Current OQpinion in Structural Biology 3:5564-571 (1993). Anti body

Pr epar at Pohjeos2isavisiat Wih e immurtvgdieisy 6Omuspecinstapt mgidngens may be

obt ai ned kno to those,skilled.,in the art. See r exanpl e,
Kohl er ah@%“”ﬁé?xgﬁ%?u%? unr“én%%& ¢S '(“fgafg*)b?d%ﬁag%?tf éfaaﬁsoe eli\?‘?o‘t”ég’s. ),
CURRENT R6TRIQdSn|the ddMIB¥B{da¥s foyProdutingPagnizéd MAbLard disclodefoV | €y &
Sons 1991) (hereinafter "Coligan"). Bri etgl ,_anti-pancreatic cancer MAbs
can be obteaiRRPYEyAriehpedt IS Tﬁ‘i‘téé\cﬁﬁl-tsﬁl-dj%%ﬁﬁb@&ﬁ(EWQéoﬁﬁﬁg?rsﬁitﬁb,Jm.lci ns from
pancr eat i r S i iy t R ence of

Bt body Paar] ey ShlioRt AL BAblC0b GKREL L 8, 1R, BO5PHEE T

obt ai n BEbNganhw pygesd 0. oulsi g9 1 heeabh bfwhivhdyinesrpotdtdi areih dyaefeadnks For
produce hybri donas, . cl oni ng tt]e h b({.i domag, s«(ail ecting positive clones which
produce Ao drpenized pipaciap!; Bﬁ‘? ISUNEPS PRgAresd by thweleringmuppg duce

ant i bodi gsmplemBAMY RMtrhGSA @g[r%ifﬁ%ﬁéa AndTehPARGEbRANL tibodies
fromthe hy%rido%r% cul Fur s "YU AT TATR? e AL Rl SRR ERORR. | bodi o
to the immwagdebulinhetoartiinpediasgble dnmbin, sedjthencalistitninshsagueiduésyinpr epar ed

Ghi v+ 2 s P Rt STl B Bt o o o R FE BB kmown 1 0

those skidgh@ttes,in bdditian to hubikh dbnStanf re@ibh isBARMcEONRORERHS AR MRdcd sOM
chi meri zed nonocl onal anti bodi es reduces potential problens associated with

the i munduaEng BANAGeaghigns.ne constant regi ons.
[097] Based on the PAM4 variable region sequences, obtained as described above, a

humanized PAM4 antibody can be designed and constructed as described by Leung et al.
(Mol Immunol. 32: 1413 (1995)), incorporated herein by reference. Example 1 describes
the humanization process utilized for construction of the hPAM4 MAD.

[098] The nucleotide sequences of the primers used to prepare the hPAM4 antibodies are
discussed in Example 1, below. In a preferred embodiment, a humanized PAM4 antibody
or antibody fragment comprises the light and heavy chain CDR sequences (SEQ ID NO:1
to SEQ ID NO:6) disclosed above. Also preferred, the FRs of the light and heavy chain
variable regions of the humanized antibody comprise at least one amino acid substituted
from said corresponding FRs of the murine PAM4 MAD.

[099] A fully human antibody, e.g., human PAM4 can be obtained from a transgenic
non-human animal. See, e.g., Mendez et al., Nature Genetics, 15: 146-156 (1997); U.S.
Pat. No. 5,633,425. For example, a human antibody can be recovered from a transgenic
mouse possessing human immunoglobulin loci. The mouse humoral immune system is

humanized by inactivating the endogenous immunoglobulin genes and introducing human
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[ 094] General techniques for cloning nmurine i munogl obulin variable domai ns
are described, for exanple, by the publication of Olandi et al., Proc
Nat ' | Acawlo 2800017408A 86: 3833 (1989), incorporated hereiPaThg2000f083180ce. | n
general, the VK (variable light chain) and VH (vari abl e heavy chai n)
sequences for nurine anti bodies can be obtained by a variety of nol ecul ar

cl oni ng prhvoesiissin 16¢C ITha huffhn BeRundgloRAGEocPdre eﬁ@’é@iﬁr}giybd'o@ﬁﬁ{e>§ﬁ{deeni ng.
Specifically, the VH and V_sequences of the nurine PAMA MAb were cl oned by

PCR anpl FIMREEiJArEeymbenel diysete gegrmente phishiigeatier perIpyaliaostisd % of dguences
determn g}}ﬁlse{q)ug{g' ' ' Lcit the cloned VK
and VH ggﬁ%gsw%an eé exprgfsegg%} t?éﬁs%gﬁrh{:cg}awu% gg%gggqr%l%r@giage%{%as descri bed
by O | andipestireslof an(ifrdoes, Magd porcmschf hSaian hedSA and@ G ght3@Rh 10¢P8A3t.be[ 095] In a
preferred eH‘oo i.rren}té, a chinerized PAMA ant | E?Od'y or antibody fragnent
conpri sedPRRCCE IS BARINESE STV MGe t i ASIRPRISBI LIRS RO PIARtHs PEERRABT k
regi ons } hades { : i n._constant

_ (itRkthOforatiol diNRaSAMIGVAR Sh%%t)%g@g)f @dthﬁaéﬁ'iﬁg\géﬁ?g lﬁﬁﬂbn

regi ons of a human anti’body, wherein the chain vari abl e

regi on oheaviieordightrehiin éminPanglobulirplocsiegeGiithe aoigniationg Save andhnioseacisd
sequence_of SASSQVSSRYLY.(S D NO1): CDR2 conprising an.am.no acid
sequence’ Bt 0@@%@@@%%%% E?n%%‘é‘édﬁ%méec?ﬁa&%%‘?%‘s GEORNGoR 0 ?d
sequenceowdrlapMAREEY:Ents DE@d iRt 03)obuBiA thci. NEhRIRS YAICs iR deaYing Rl N
vari abl e regi on of the chinerized PAMA MAb conprises CDRl conprising an

am no ach@v¥ehuiaded apd osyvenipinmeths ehNohain logpme inmduesd sapgrasaly imo no aci d

sequence ) ) s s 5%%%% C rising,an am no
acid seqll?gé;(lacvgJl gﬁ%@ﬁ@% %8 %ﬁg?%aas%%ﬂpulgg of abnr? ‘:;rrglgafmc%}rlfjonent S
deri ved Embryoniu sten iczlé dlonesae tlomahicaitjetiod ires nfoaskiblasopaite Rdsakingr obl ens

associated wi.th the i nmunogeni city of murine constant regions. [096]
Humani zat BRI @r%gr%ﬁwgg%dﬁega@ﬁa 9 ARneBi e ¥ Afrieraughitkeingesmling] | known

t o thosegskirk Wi tentl; i : [ ' MAbs are
i scl oset For oy i EHitisn REEROL ] pRURARF] TP RE®Y o nor 285

(1992), WSusgenic straing, ond conthimmgrthe hE0an RGA4-chaidda)i anNbhndthemcoataimhg the
Bi ot echnpl Genet Eng.,Rev. 10:1 (1992). . and, Co]i gan ages 10.19.1-10.19.1
1, each @‘fm%li@ﬁ'cg?gi1%%1)?5%‘?%?8 SAZR PH%‘“F%#“&%%%@&OE{? L IESRISE to

humani zeghmgigglopnal anti bodi es may be produced by transferring nurine
conpl enent ar¥ determ ning regions fromheavy and |ight variabl e chains of

the mousé1p pdénsiaen e iprrdyiced bupmihcuiarg lebhnaqersmaing, meshetstimewn in the
substi tufi ng hu ERinfIE ?rldﬁ'slf@c?oﬁxg cultures are adapted to serum-free medium. For

production of humanized antibody, cells may be grown as a 500 ml culture in roller bottles
using HSFM. Cultures are centrifuged and the supernatant filtered through a 0.2 pm
membrane. The filtered medium is passed through a protein-A column (1 x 3 cm) at a
flow rate of 1 ml/min. The resin is then washed with about 10 column volumes of PBS and
protein A-bound antibody is eluted from the column with 0.1 M glycine buffer (pH 3.5)
containing 10 mM EDTA. Fractions of 1.0 ml are collected in tubes containing 10 pl of 3
M Tris (pH 8.6), and protein concentrations determined from the absorbance at 280/260
nm. Peak fractions are pooled, dialyzed against PBS, and the antibody concentrated, for
example, with a Centricon 30 filter (Amicon, Beverly, MA). The antibody concentration
1s determined by ELISA and its concentration adjusted to about 1 mg/ml using PBS.
Sodium azide, 0.01% (w/v), is conveniently added to the sample as preservative.

[0101] Antibodies can be isolated and purified from hybridoma cultures by a variety of
well-established techniques. Such isolation techniques include affinity chromatography

with Protein-A Sepharose, size-exclusion chromatography, and ion-exchange
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the framework regions of the murine counterparts. The use of hunman
framewor k regi on sequences, in addition to human constant regi on sequences,
further rwouem#irive chance of inducing HAMA reactions. POIAS28a98319DNn t he
PAMA vari abl e regi on sequences, obtained as descri bed above, a humani zed
PAMA anti body can be designed and constructed as described by Leung et al.

(Mol | muinomato@2iphy 4962, {ot @Rahple, Coliginpo pagee @ hBLEl 12 I pagbed once9.3Exanmpl e 1
descri bes the humani zati on Er ocess utilized for construction of the hPAV4

MAb. [ 098fsoTtRs Hrirasebel-d& vEBeiRcE dmsrunpalebyin RfeCkiseMESHSEP R e t he
hPAVA - anidogi-es AR BICHGEYS SRS, 110 ga(%m.%&mgeggglwﬁd Preds, REEN 66y

enbodi nent, a humani zed PAM anti b or anti agment conpri ses the
| i ght an{0182hhntighaaimatCDRnsadvdbs esn $SHRrdcRriXa] by b vaSEQ of Rchfiiq6)s titscl osed

20 ors IR Tl e il el
subst i t uteitle PROM &RiEn Ca% bESOOMA mlEFA?ﬁnaafrecrt By inifurfoAlhy My, [ 099] A

fully human anti body, e.g., human PAMA can be obtained froma transgenic
non- hunagytameiiapnalges ELdS 4. or Westereblasanalysis. Nature Genetics, 15: 146-156

(1997); U.S. . 5 425. For exanple, a human anti body can be
recovered fro%ggb?&r\)lgﬁgb%ng%gs nouse possessi ng human i nmunogl obulin I oci. The

mouse hufana] Antibodyefrapnsdneyare antiesiebindedpdryiohd@ldn andibbdng stidicass@oggnous
innunoglgbglin gen%s and introducin%@hunaninnunoglobulln | oci . The human

i munogl bITI@RPR:JE0, Br.elexecls and diojliksofiibedy Hacmenpmhich rscegiizge nunber of
di screte I nost 9% ey none. To
ensure tﬂgf tr2&2%%%?@%ﬁ?§§§§?§B%gggﬁﬁémg#ﬁg%béﬂ%|%E&%%%gﬁa g re egtoires
of ant i bomi teqyrodimed by pepdin digsstafn dfulamtivedy ynolantt. | Thghd achather thethodsmust  be

i ntroduced | nt nous e . . This is, acconpli i tepw se
pr ocess. BEGHHDRY 0 PN BOrRITGH by aktomperriar ad 4 LheLeibe ( vacs)
cont ai Ni Rger@hdel 86nthiBRMRAGAY K1s005ee NiStHoTCA RN NALIBIBOEHR ibhIy sl §8i230Nn
germine configuration. Since each insert is approximtely IMd in size, YAC

const r uctlife®); Peder. Peschhmmbl B¢ bl (1968 Wdelmmmniev al..ah MEEHO&SpIMGg fragnent s of

and ono. ERRCATA-By Y NG 1o Rfecch e P L Mo, B el 8 D BR3P i o

nice vi a2Busiaad 200.-YACG:4C onlkahaivety, FaRekp@pied DlaAss caniel ddnsmusal @fE yoni C
stemcel |l s, Enbrgo,ni c stemcell clones are then mcroinjected into nouse

bl ast ocydtas: |98 Brienefy 2¢hil Akt 28 Iorde aldovarapidandecan lenBificationiof masoriopyl t o

transm t pifigadifinet DiQUADaLRRH Sp QST ne
[0104] A single chain Fv molecule (scFv) comprises a VL. domain and a VH domain. The
VL and VH domains associate to form a target binding site. These two domains are
further covalently linked by a peptide linker (L). A scFv molecule is denoted as either
VL-L-VH if the VL domain is the N-terminal part of the scFv molecule, or as VH-L-VL if
the VH domain is the N-terminal part of the scFv molecule. Methods for making scFv
molecules and designing suitable peptide linkers are described in U.S. Pat. No. 4,704,692,
U.S. Pat. No. 4,946,778, R. Raag and M. Whitlow, "Single Chain Fvs." FASEB Vol 9:73-
80 (1995) and R. E. Bird and B. W. Walker, Single Chain Antibody Variable Regions,
TIBTECH, Vol 9: 132-137 (1991).
[0105] Other antibody fragments, for example single domain antibody fragments, are
known in the art and may be used in the claimed constructs. Single domain antibodies
(VHH) may be obtained, for example, from camels, alpacas or llamas by standard
immunization techniques. (See, e.g., Muyldermans et al., TIBS 26:230-235, 2001; Yau et
al., J Immunol Methods 281:161-75, 2003; Maass et al., ] Immunol Methods 324:13-25,
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and are bred with mce deficient in nurine antibody production. Breeding
the two transgenic strains, one containing the human heavy-chain | oci and

t he ot herwoantogiimiong t he human |ight-chain | oci, create®Cprusgeapsimt ch
produce human anti bodies in response to imunization. [0100] Anti bodies can
be produced by cell culture techniques using nethods known in the art. In

one exanpdo)t TH@S’HH:MMawbétHﬂimn@érﬁb@dﬂ:@tcagacﬁ@ aBelchtritéras vmﬂdhwa For
production of humanized anti body, cells rown as a 500 culture in

rol | er beRitopesthalirs gnacessple o gonyertiongl ¥He ¥R pairs. u@é@b’lﬁﬁ&laphét @ué@@ﬁat ant
filt dy rough a
br ot &1 e ATAEP e EnfIRIBBM 0% parlC1ft dcald BB oI oMok BREBRCAL) OLRE
washed wMimsabioals 2Q(Q)7)C(z’11p|ams mly&eemnnhd@BSnﬂﬂdexﬂgansAs&nhmmm body is
eluted fro he co vvldtg& %@tcm buffer (pH.3.5), containing 10 mM
EDTA. Fr 15 cif bq 1sglafid Gipbind 19 T BTz i Be BRESEIMABSHE 2 of 3 M
Tris (pH@75) PCRQﬂml%rQE}%'t &nﬁgﬁcﬁﬁﬁélgxalpﬂﬁacqemﬂ%aﬁg séa&%émv@lgéa{ bance at

280/ 260 run. Peak fractions are pool'ed, dialyzed against PBS, and the
ant i bodyld@@tﬂﬁ,@irﬂndan@bbe dsge t@mtnl@t aliwice IV HH phagerdismay Borafies, Mémch(oambcon
Beverly, nti bod t|o i.s determ.ned b SA angd its
concent raslvlﬁ‘)(g%r aa’jg?fil %ﬁgr{le%é%o {On r?g bé?%a&nﬁﬁéec@b%eﬁﬁﬁ G B M51%
(WvV), istodraesti&ntby7ydded to the sanple as preservative. [0101]

Anti bodi es can be isolated and purified from hybridoma cultures by a

vari ety WA0Qefn apdhody) fragmeat eancsg bﬁm@parsrbbﬁm%mlmq ydrelysinaf q@éls i ncl ude
affinit Yiefi E%Hﬁf)&ﬁ/r dﬁ%hyex etsﬂoﬁ) EIPEeéoni &ﬁ%@ﬂ%&?gghg 'li?A%égmg%rotﬂe
a

chrorratogr phy, angechronmat ogr aphy. See, for exanple, Coligan
at pagesfré’grﬁenl Bn?anﬂﬁoctmﬁlagmgﬁsan?b@oﬂlaﬂed)bﬁ pe;ﬁuSOr, papam Baésnes o€fulll .

"Purifi catipn n obul [ METHODS | N _MOLECULAR BI O_OGY
VOL. 10, B%lt @Qtlw‘% YO%H a‘f‘fﬁthéﬁi%?sor e?‘?prlei@Q‘?‘)tl ofip figgmentfian bsancr eat i ¢
cancer MAggu&an Qﬁzﬁh@t&'@&&ﬁfag@€fjar9ﬁbo§1e¥%ﬂh%}fs19fto I%leﬁ%gr&xmate%g an

wel | -known to those of skill in the art. For exanple, the 1ty o
ant i bodyKd éraginaot depotedd’ (Mw Thistfragerentean hecfusther di¢aydd usingg tlainl fedudingct

t t LI SA t
anal yei sTeharpaay ey kLB o R R B Som Tesode oul SR S5 8 bi ndi ng
porti Onsoﬂfls@ﬁd@lﬂma@@ﬂ&’o PGt @Sappt@imhte30 K@Pab' nfondbilént fidkhentv, SFv, scFv

and the |ike. Antibody fragnments which recognize specific epitopes can be

gener at edltgrpativedivancazandtifudervagy vying paprHeRfRBES tWe ronexal e kab

fragments and an Fc fragment directly.

[0107] Another form of antibody fragment is a peptide coding for a single
complementarity-determining region (CDR). A CDR is a segment of the variable region
of an antibody that is complementary in structure to the epitope to which the antibody
binds and is more variable than the rest of the variable region. Accordingly, a CDR is
sometimes referred to as a hypervariable region. A variable region comprises three CDRs.
CDR peptides can be obtained by constructing genes encoding the CDR of an antibody of
interest. Such genes are prepared, for example, by using the polymerase chain reaction
(PCR) to synthesize the variable region from RNA of antibody-producing cells. See, for
example, Larrick et al., Methods: A Companion to Methods in Enzymology 2: 106 (1991);
Courtenay-Luck, "Genetic Manipulation of Monoclonal Antibodies," in MONOCLONAL
ANTIBODIES: PRODUCTION, ENGINEERING AND CLINICAL APPLICATION,
Ritter et al. (eds.), pages 166-179 (Cambridge University Press 1995); and Ward et al.,
"Genetic Manipulation and Expression of Antibodies," in MONOCLONAL
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can be produced by pepsin digestion of the anti body nol ecul e. These and

ot her nethods are described, for exanple, by Goldenberg, U S. Pat. Nos.

4, 036, 945weandiovn13d0, 647 and ref erences contai ned t herei RCTAISS@Y/05H62

Ni sonoff et al., Arch Biochem Biophys. 89: 230 (1960); Porter, Biochem J
73: 119 (1959), Edelman et al., in METHODS | N ENZYMOLOGY VOL. 1, page 422

(Academ aNAMBOPIEIOTRINCIPLESOANDAAPRLICREIONS? B3rch et 2., §edsO), paids 2310852. 10. 4.
Al ternatively, Fab' expression libraries can be constructed (Huse et al.

1989, SciWHeelissdse11992).1281) to allow rapid and easy identificati on of

ToaCe! RoRoFROMeL FRATRE LR MRS LA aSREGLLE b fon \ hOAL S LRLNY) ©

chain corrpr ses a omain VL and
VH domai menasbant iightehdaoy f:huinﬁagmamg,emrtbemﬂhamggem)ﬁimgnﬁm%er bther domsu ns are

further coval ent ked b ptide linker A scFv nolecule is
denot ed %I’&Yaﬁaflﬁéﬁigwa ORgInEfic feﬁgmwescr%%fr Lsp P%U%e esq\k)%ﬁfrﬁhﬁéwagﬁlsms bd t he

scFv m)l@qgégnug]%gt@&?ls\@é&gn‘i@edlgyth@ﬁltéélflms,n is the N-term nal part of the

scFv nol ecul e thods for nmaki'ng scFv nol ecul es and designing suitable

pepti de |inke N U S Pat. No. 4,704,692, U S. Pat. No.
4,946, 778, RA tlag aﬁ‘gﬁﬁ}f W{ "Single Chain Fvs." FASEB Vol 9:73- 80

( 1995) a[ﬁ)d()ﬂ FlEloraerGbernﬂnﬁnsiﬁg cherpancﬁiaﬁg kencenantiboAiek bﬁﬁWgM&?ﬁ abl e

Regi ons, TI BT : 132-1 19 1). [0105] O her ody fragnents,
fogJ exan%rFBargﬁFﬁHF‘é(a‘a%t%é.’f ﬁm&’ﬁf‘P%‘B’éP 'ﬁﬁ%ﬁ%‘gmga %‘nléll‘&%?ﬁfhy‘f%]é‘ﬂ‘ég? %nd nmay
be used mBretdpecifit BhRELs GORRLA %Icﬁonaﬁ'gﬁﬂlp@ (iﬁgﬁhﬁbcﬁ'fbts'aﬁ%k gitoytyH) may be

obt ai ned, for exanple, fromcanels, al pacas or |lanmas by standard
i muni zafriigmﬁll’f%ﬂ:lhfmmmw ﬂq@élon@r@ﬁms Ntwctlbed haipin ap¢ pferablTc®&IQBly230- 235,

I2Cr:T0ranoI aﬁ%“‘?‘h gn%%tlll% 968%5 S e2 16llet ébré’go f’%?“&ﬂfe’%%‘%mﬂ%dl ng

capaci t ygratsh @the i ®idg @ ﬂﬂghﬁnﬂ@\gebnﬁﬂé k@db@ﬁylt gﬁén{ﬁrﬂﬂol BARAESkYl € to
conventional VH VL pairs. (Miyl dernans et al | paca serum | gG

cont ai nsETaABRSut W@Wﬂ@n%&ws éfh@d%tl‘@hwlmtg@@hvd%m heqisedicabs) ( Maass
t al h as TNF-
:ndaVHHs(%ggr%})age |’§(ﬂ;ll%g§tg{§% %{ﬁ%?esbﬁg@gp%ﬁgn é}lga{ara 7 C%Ihg(?p'ﬁ frdgg'ltJ Can? ;sgen *

(Maass enalalmideld@O0Ry. sueGRirpide ketes, irfdathe k@l 1 fy vi rt ually all al paca VHH
i dentified and may be used tq construct al paca

coding s nces ave bee
VHH phag@mﬁs% F.Htﬂﬂam §Proghsies o Betcirsdata B @ﬁ@% RRfEStr agment

:’slls ol at2l Oﬂ?aéwen%t 1%’15'@&%&09 BRBRENALISKBN THY & M8 chi ff PR Rink B dsREn BE . (Maass et

stablhzed e.g., by borohydride reduction to secondary amines. A diiosothiocyanate or
carbodiimide can be used in place of glutaraldehyde as a non-site-specific linker. In one
embodiment, an antibody fusion protein comprises an anti-pancreatic cancer MAb, or
fragment thereof, wherein the MADb binds to the PAM4 antigen. This fusion protein and
fragments thereof preferentially bind pancreatic cancer cells. This monovalent,
monospecific MAD is useful for direct targeting of an antigen, where the MAD is attached
to a therapeutic agent, a diagnostic agent, or a combination thereof, and the protein is
administered directly to a patient.

[0111] The fusion proteins may instead comprise at least two anti-pancreatic cancer MAbs
that bind to distinct epitopes of the PAM4 antigen. For example, the MAbs can produce
antigen specific diabodies, triabodies and tetrabodies, which are multivalent but
monospecific to the PAM4 antigen. The non-covalent association of two or more scFv
molecules can form functional diabodies, triabodies and tetrabodies. Monospecific
diabodies are homodimers of the same scFv, where each scFv comprises the VH domain

from the selected antibody connected by a short linker to the VL domain of the same
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[0106] An anti body fragnent can al so be prepared by proteol ytic hydrolysis
of a fulllength antibody or by expression in E. coli or another host of the
DNA codi ngoforo/tin@of r agnent . An anti body fragnment can becCohSaimestiby pepsin
or papain digestion of fulllength antibodi es by conventional nethods. For
exanpl e, an anti body fragnent can be produced by enzymatic cl eavage of

ant i bodi estibatly hApkgsidy i$ ®bjvakwit diened forafp e xthémdrechAnKdsshEiagorst twdenot ed
F(ab') 2. 6q]i':hi s.fragnment can _be further cleaved using a thiol reducing agent,
and opt i ¥aFI¥eldingitae Eviindipgsifest 6y trighedysigsylisyimmy thegionpison furivalagt f r om
cl eavageyfhieriratbd it9s |JiQltiRg8Rree bhdH LTS S t@t%%ﬁz'imeﬁaéﬁe%%tfﬁper.
nonoval ent fragnent. Al'terndatively, an enzymatic cleavage using papain

pr oducesof fnor sohnsvedudmig iBdburf biadine sites. Sexdtramdrospacagndiabodiésrtact byen [ 0107]

Anot her form of antibody fra nt is.a peptide coding for a single

Conpl e et P98 HLPUPRP G PEGRLPT AR FeAmEpRT 08 LORTHEht B He

vari abl eviRgiker-91 12153 MdJliRRe ¥t 41NProd Natf T ETE NI Yoi dhagldugiiggd)to the
epitope to which the anti body binds and is nore variable than the rest of

t he vari abvdl ¢tadi Melecnlas bnaiunglogy 33 IGOR- 1392 {bA6) Meltigereftel.r Natuteco as a

hyper var { I OR. A Mgl & 1egion Lses thr DR pepti des
can be o Fogélcﬁlé%lgg%?gé@?tﬁgt@? %ggeelﬁ%g eéﬁ@ﬁﬁ?%%ﬁ%ﬁ%ﬁ@ﬁﬁ% ti body of

i nt er est Kipvlyahiowg@nesinal €apteyar 265-77(19682 Malliger ¥l UShiigr RB&aikl jper ase
chain reaction EP to synthesize the variable region from RNA of

CR

ant i body<PPodtl&f19§° be Mathodsed consgrucingsaiive are disgloseft it - Pat. Nget hods: A

Co i j o] y : r - "CGenetic

Vot pul a0 e S A Rt Zdon 9o A R ot

PRODUCT| @hich ENGE MBERINGeAND bt fikefAt. MRRoHCAMpON iRy tiuktivaiint al i (edéé ), g
166-179 (.Canbr,i Uni ity Pr. 995):. an rd et al,. "Genetic

Vo pui PR PEHIAC LS e it Mprctiraased ' S RO OV AN Bt s,

PRI NCI PLES, %{D%PE’,lsh@gﬂ Q[*éiig) g&d WD-68/43001 (1068)S thk ERATHES s!:@t?dnl&%gch of

(Wley-Liss, Inc. 1995). [0108] O her nethods ‘of cleaving antibodies, such

as separwhichns oforperaied hekein by reforenos. nTromoltiaklent, mong$reciaaangibedyafusion
genat: ¢ DUSHATBIED RS TAREE oplre el D tepitp Su e P ARk BFRthT o «ne
anti gen drtigkn bSor &pagRi ZRitehy THEntrhREvaRAty HOAYs fofRLdiROEH ifttrat®h, Prot ei ns
[0109] Fusion proteins conprising the anti-pancreatic cancer antibodi es of
i nt er estinggpsedaffinity, and longer residence times. These antibody fusion proteins can be

utilized in direct targeting systems, where the antibody fusion protein is conjugated to a

therapeutic agent, a diagnostic agent, or a combination thereof, and administered directly

to a patient in need thereof.

[0112] A preferred embodiment is a multivalent, multispecific antibody or fragment

thereof comprising one orrmore antigen binding sites having an affinity toward a PAM4

target epitope and one or more additional binding sites for other epitopes associated with

pancreatic cancer. This fusion protein is multispecific because it binds at least two

different epitopes, which can reside on the same or different antigens. For example, the

fusion protein may comprise more than one antigen binding site, the first with an affinity

toward a PAM4 antigen epitope and the second with an affinity toward another target

antigen such as TAG-72 or CEA. Another example is a bispecific antibody fusion protein

which may comprise a CA19.9 MADb (or fragment thereof) and a PAM4 MAD (or fragment

thereof). Such a fusion protein will have an affinity toward CA19.9 as well as the PAM4

antigen. The antibody fusion proteins and fragments thereof can be utilized in direct

targeting systems, where the antibody fusion protein is conjugated to a therapeutic agent, a
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prepared by a variety of conventional procedures, ranging from

gl ut aral dehyde |inkage to nore specific |inkages between functional groups.
The anti bwoizem/Eamnwbor anti body fragments that conprise Phe/USa@9os31p2 ot ei ns
descri bed herein are preferably covalently bound to one another, directly
or through a linker noiety, through one or nore functional groups on the

ant i bodydiagndstiaggaitor a&oghbinadidh fﬂl@ere(ﬁ?;ﬁrﬁ@@ﬁinis@?@lﬂfacﬂ? Iod @batied ifnedd oxy!
groups. VariqQus conventional linkers in addition to gl utaral dehyde can be
used, e.@C®%Hii socyanates, diiosothiocyanates,

esters, YT AL ORLET BEBOGIAL RithbfivRRE: pifR B SMEIP RnBHSRL D, ol e
isto mat leatseomitihdﬁng ises hawing affigire ndwsard 2 RAM4 mrgstelpaepe)zind}it Udaar @ledehyde.

Theinit'al chi ff eI|n es ca stabjlized, e. by borohydri de
reduct i o B B%H’éer H%@}ﬂ“?ﬂ Belpapiss of (Hrexélélplﬁ’oélplsﬁ?%c can be

used in ﬁﬂs@ﬁ%r&fnn%é&l @J&M@W@@m BPRaghbRRRESH hh& e PRIAE MAD (@€

enmbodi ment, an anti body fusion protein cohprises anh anti -pancreatl c cancer
MAb, or fraagmmemdferﬂmif mondrdersil 079 itk bmdﬁd&sthtlogln hifinRpd metdculgen. Thi s

cor o, Thmbile B0 RO Rk BBl e RAGILENEUTG o5k PEEPER: get g of

an ant i geAM4aieibedy heiohotelh @htha ddofc ekﬁiﬁfﬂ%P@%lbtﬁmﬁ@?ﬁF(,ab'% di agnostic
agent, or a conbination thereof, an the protein is admnistered directly

to a patfregient froma79, whdescubedaboye ot B¢ ﬁéefﬁh%m disgHidg brideenefithe 6 Flabdst two
anti - pang at GreS r%pg%?dygpmn%ﬁmn%&rgk% BEh %ﬁm&%gﬁm& %O & HAVH

anti gen. exa can uce anti g dies,
tri abodi ﬁmnaﬁati’ SHtfragbmdise§he\SiH giloup(s Risitare) aotezheﬁtwmiﬁn aReBgSéds-fic to the
PAM4 anti e. non- ent anSOB]IB‘“dﬁtI on_of two or more_scFv nol ecul es

can for GH’&‘@F gﬁlé‘?r (&h 6‘ wenedi yisgebnig-malemigdsy g1 s PAMANYEEi fi ¢

di abodi egnkRedBMBLIR A MentBt&PNRL MeXivAREER F@&@PP?E%E&R@@SEQ $ the VH
domain fromthe selected antibody connected by a short er to the VL

domai n oblsmehilcwnrbadbt fusmahyprotaind Bibpudifid antidody inaloarprotdingencl orthisdnby t he

non- coval e on of. two scFvs two .Fv bin

tri abody“¥es d’l%?1 ¢ Vlo ’PIFP/ee‘?h&P?fBEF%ﬁ%e‘B% e{ertg%éqggﬁtanpg?wrpreg?rg?tﬁagvét cFvs

yi el di ngtht isesh profesh adl iSistiBRquadild 1@ gbel ahotMagivsc bethbRpahiRdeehet r aner of
four scFvs, resulting in four binding sites. Several rmnolsrlgem f| ¢ di abodi es

have beettagRaido d<iarier arpiely frasgesabtincanstne) carraining e af moraHSEchaptsinaalt gene
oo U s TRERE R B ARG BN -oaSEPnERMA IR el suckhOFFIR! |- Acad

Sci USA
may be prepared and used as described in the Examples below.

[0114] Bispecific antibodies can be made by a variety of conventional methods, e.g.,
disulfide cleavage and reformation of mixtures of whole IgG or, preferably F(ab')
fragments, fusions of more than one hybridoma to form polyomas that produce antibodies
having more than one specificity, and by genetic engineering. Bispecific antibody fusion
proteins have been prepared by oxidative cleavage of Fab' fragments resulting from
reductive cleavage of different antibodies. This is advantageously carried out by mixing
two different F(ab") , fragments produced by pepsin digestion of two different antibodies,
reductive cleavage to form a mixture of Fab' fragments, followed by oxidative reformation
of the disulfide linkages to produce a mixture of F(ab') ; fragments including bispecific
antibody fusion proteins containing a Fab' portion specific to each of the original epitopes.
General techniques for the preparation of antibody fusion proteins may be found, for
example, in Nisonoff et al., Arch Biochem Biophys. 93: 470 (1961), Hmmerling et al., J
Exp Med. 128: 1461 (1968), and U.S. Pat. No. 4,331,647.
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Atwell et al., Mdlecular |Immunology 33: 1301-1302 (1996); Holliger et al.,
Nat ure Bi ot echnol ogy 15: 632-631(1997); Helfrich et al., Int J Cancer 76:
232- 239 (WO28)001K50pri yanov et al., Int J Cancer 77: 763PTTAISCA9083192 Hol i ger
et al., Cancer Research 59: 2909-2916(1999)). Methods of constructing scFvs
are disclosed in U S. Pat. No. 4,946,778 (1990) and U. S. Pat. No. 5,132,405

(1992), {0Md5ExauTphesctBedinkage @h lRachictdd Wil 4 BetbRSAURAIRREEhREERKN by
hods of producing nultival ent, nonospecific antibodi es based

ref er ence. t . | . .

on scFv %@Q@F@@F@é‘gaﬁfsﬁc%@?ld@%ﬁ:f : I‘B@?‘Cts),ngf'ﬂ,lezwer(\ll@lgg) antipogdy oPat . No.

5, 844, 09 : 44 . i on. of. each of
B ARt fip- e 8‘3’3‘1%’ {02 Hn b, CPRIRAT T RRaBURE O

whi ch is 1 Acorporated herein NONOSPE

ant i body tHen$e oercgrdorich, . dj andsitibodyt Fab fagnnent davifig filee ssldieirylypeumsfoepi t opes
that can be situated .on the same.antigen or on separate antigens, The

i ncr ease&r%&@ﬁwnﬁ?rﬁ%ﬁt ggibodyui iSBfrﬁ]g)fd?erﬁr%H‘Pé&PP@?ﬂe ithitpledyetgalrauipt y,

and | ongREageas) @g@@g1ihk£fq§1es;fhﬁa§t@&%§slﬁaﬁxgr&%s§iixpﬂle%f%%hﬁﬁo afpgbe utilized
in direct targetlg systens, where the antibody fusion proté€inis
¢

conj ugat saposesshe paecyétmtof thedigkags. a di agnostic agent, or a combi nation

t her eof dpi nj d directly to. i ent i d thereof, [0112] A
or of or r eALEL BT HEsBEESS GinE Rrahohb® Bites o fhetesirml oy ok  r agment
thereof a@igeni bindigg Ges. OThisBAELAREOEBISHRE BYI N8, BhkAS 16 BMhNG iaRkrhfn Ni ty

toward a PAMA target epitope and one or nore additional binding sites for
ot her epftl6i9d BaPscasaion alove Papbremethed inviobess rearting an astibody hrvingi n i s
mul ti spegl £4:6: i I i rent,.epi topes, which can
resi de o%ﬂ {)ﬁglzgggngﬂglfydé%t? ? gﬁ%ﬁtﬁghn%@gge%é t\(@gg’ t%%zlﬁa%fuel,e as[%k?él MV ia%nepr otein
nmay conpfiinsgomuFles tdsalts mne iainial Seriffibasdini@gsiviidch tsheetbiabbt stbitibedesy af finity
toward a PAMA anti gen epitope and the second with an affinity toward

anot her feapgian taﬁtsgb%ﬂa@mn&se-gm@ Q‘?OEYdr@EA?d%HB’tl»H@rfO’@XM@I is a

bi speci f gtk botdh fildsipeR PRk Sl i HiSdodaBY ' (or

f ragnment thlgdr%eof) anél apPAI\}H 1I\/lﬁgge( %I%%ﬁn‘g’nft&%%% 303 egﬁ%tﬁg%f)%%n

prot ei n #OV1.9%%vad for lafeei addeyds ioWaS dP@AN0 94,60 B B8 Mvtel ExasnpiléseseBidvlofant i gen.

The anti bo fusiion.protei.ns, and fragnents thereof can be utilized in
di rect tgarcg}étfiwlrIiIIbChslflé&@ﬁ%o,ratﬁig?rgmtlﬁ'ere%ﬁ?qcﬁ'ody fusion protein is conjugated

Lo RS sicad  ahenca 0 R 0. and
preferredf ]é;n’ﬁé’ép‘?rbﬂlfg; ﬁ)sallé?“fﬁgtetf@%iafl%?ﬁwemlflﬁ Vdherd ViLcdoareinshardthe sompri sing at
: gg:: gg%am A é%ﬂex%ll& %Jﬁi"x hﬁ)gtu?ef gt{ rﬂ&&anetré),%ﬁgrs %terpn'%‘% ditzigcgcggé[) afll Isrtna e and at

amounts of higher mass multimers, (Kortt et al., Eur J Biochem. (1994) 221: 151-157).

ScFvs with linkers of 5 or less amino acid residues, however, prohibit intramolecular

pairing of the VH and VL domains on the same chain, forcing pairing with VH and VL

domains on a different chain. Linkers between 3- and 12-residues form predominantly

dimers (Atwell et al., Protein Engineering (1999) 12: 597-604). With linkers between 0

and 2 residues, trimeric (termed triabodies), tetrameric (termed tetrabodies) or higher

oligomeric structures of scFvs are formed; however, the exact patterns of oligomerization

appear to depend on the composition as well as the orientation of the V-domains, in

addition to the linker length.

[0118] More recently, a novel technique for construction of mixtures of antibodies,

antibody fragments and/or other effector moieties in virtually any combination desired has

been described in U.S. Patent Application Serial No. 11/389,358 (now issued U.S. Patent

7,550,143), filed 3/24/06; 11/391,584 (now issued U.S. Patent 7,521,056), filed 3/28/06;

11/478,021 (now issued U.S. Patent 7,534,866), filed 6/29/06; 11/633,729 (now issued
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hapten binding site having affinity towards hapten nol ecul es. For exanpl e,
a bispecific fusion protein nmay conprise the 679 MAb (or fragnent thereof)
and t he PW®RoiMAb7500r fragnent thereof). The nonocl onal ®C%/Utsra00lssiy2 bi nds
with high affinity to nolecules containing the tri-peptide noiety histam ne
succinyl glycyl (HSG . Such a bispecific PAMA antibody fusion protein can

be prepauesi pafept 7,@2@!7_97)%13@3/12@90@!dﬁhnqms,ﬁbﬁ,bﬁl):d?foszRﬁnﬁfatEJaﬁfé 679, as
descri bed above. The interchain disul fide bridges of the 679 ab') 2

f r agnent sesfian geeachypf whikhcis dnagrparate iereindii referemee The tevhoiqde | inghin- heavy
chain i I ' f.ragnents. The. SH gro s) .is.(are
ot vat PR 4oL AL R oL R Sono AR B O

(1, 1" - ( medrhytiserne dieirdy oﬂﬁ%ﬁiiﬁl%h&kdr&-dﬁ%@%ﬂ@kmeﬂfbﬁy Ve NBQuehsesconver t ed
to Fab' Sl—\g d then rea&ted.with the _activated 679 Fab'-SH fragnent to
obtain acd}ie Bge?rﬁaeoaﬁ@ pesyng deman (BPS) and angosipe dpmiain E¥R) sawsnceusi on

pr ot ei nshﬁ%@fén@é efnl%éin%?s,, ARDOBH i &énicése%e ?Enff{%l];ﬁé}hutt% %E&%&% N RS EETS,

where the target antigen I's pretargete ston®protein and is
subsequesh MP-depegdsne dromtin lrimmseliabthe A1 sequendelie dapexdtfran dgesetudict athed to a

carrier poiet t ar get abl truc cont ai ni one or_ nore HSG hapt ens.
In al terﬁiﬁflqe\;&écléqr&ggppéau mgfr{@m@b%sem@s% g’é‘ ﬁmﬂmhﬁﬁn%ﬁé% t, such
as TFI O seqyndeewRicBREH®E RS 8firAters §SEIrh RS hek bl r El?gagpé @aﬁie@f&pw

[0114] Bispecific antibodies can be nmade by a variety of” conventl onal

net hods, otercomplgxeal By détaehieg ofieptorandietiest sudmsiaonbatiesninantibedy of whol e 1 gG

or, pref E ' fr nts, fusions of re.tha ne hybridoma to

f or m pol @%%ﬁéﬂ%ﬁéﬁ@p[%% Jod A 15?%188?6330%39%?5 M te Y ysgﬁéﬁﬁefli city, and
by genet ¢@nisingionedantigodiB (&Rﬁﬁbéd}cfr@ggﬁérmd%efDNL%nﬁﬂ@&§hﬁ§ HRRY¥IBRBN
prepared by oxjdative, cleavage of Fab' fragnments resulting fromreductive
cl eavageSttligd Weoanetion Rt digiiidsbongp g other Likpges ageousl y carried out by

;o . ,_ ' e . Al . {
G 11 o enfTAoh BISEEFAC aftldiich oEnbHEATRIN uBEARMGRR JBERSLGN LRI OR ©f 1O
fr agrrent 3y KnoMincane el A a«nﬁibd&t g be eﬁlﬁnreﬁﬁitnbmlﬁingfblm hgt lgthied n;oi HPeAN1H r(ﬂlg&aes to

) : s i . . L Jo! g
Pt on pretiit Eaft s acidn e e i on 2Spdeth RaTh sleadriar Nhe or | gi nal
epi t OpeS7,1@B,m,a1¥1M1ﬂmr1i(@%SPéteﬁt N&W,%@@ﬁ%gﬁﬂfﬁggﬁé @Q{ehpﬂﬁygﬁ%%‘

pr ot ei ns mar\: be found, for exanple, inN'so al ., Arch Bi'ochem
Bi ophys.), 8BL2 {G&. (Peost No. Hth403ndiMe-94IU.S. DatExpNdvEY387,28), HUBIB ((11968) , and

e AL et N R N O M R R

ester. ReagitiNg RI38,765)aaVBE3 (W Sh Pafen8AbpIkRHYNn Serial No. 10/672,278) and hR1
(U.S. Provisional Patent Application Serial No. 61/145,896, filed 1/20/09) the Examples
section of each cited patent or application incorporated herein by reference.
[0120] Other antibodies of use may be commercially obtained from a wide variety of
known sources. For example, a variety of antibody secreting hybridoma lines are
available from the American Type Culture Collection (ATCC, Manassas, VA). A large
number of antibodies against various disease targets, including but not limited to tumor-
associated antigens, have been deposited at the ATCC and/or have published variable
region sequences and are available for use in the claimed methods and compositions. See,
e.g., U.S. Patent Nos. 7,312,318; 7,282,567; 7,151,164, 7,074,403; 7,060,802; 7,056,509;
7,049,060; 7,045,132; 7,041,803; 7,041,802; 7,041,293, 7,038,018; 7,037,498; 7,012,133;
7,001,598, 6,998,468; 6,994,976, 6,994,852; 6,989,241; 6,974,863; 6,965,018; 6,964,854;
6,962,981; 6,962,813; 6,956,107; 6,951,924; 6,949,244, 6,946,129; 6,943,020; 6,939,547;
6,921,645; 6,921,645; 6,921,533; 6,919,433; 6,919,078; 6,916,475; 6,905,681 6,899,879;
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fragnent will derivatize am ne groups on the antibody or fragnent, and the
derivative can then be reacted with, e.g., an antibody Fab fragnment having
free sul fwodnyloigiooups (or, a |arger fragnent or i ntact pamtusbadysiw: h
sul f hydryl groups appended thereto by, e.g., Traut's Reagent). Such a
linker is less likely to crosslink groups in the sane anti body and i nproves

the sel e68byj6Ly; 871463 bisskaee: 6, 8L4dl 618811485 ¥ AL BYBNIS 580; b BMKsédre
anti bodi es or fragments at sites remote fromthe anti gen- |nd|n si’'tes.

This can®867.80@dm¥4¥Re6.86Y.51E, 861,237, ﬁé@éé 226, G EREY 65&359514%@8315 U ydryl
gr oups, %%E%@%oﬁﬂdr R e%“?bﬁgré ‘?@}sﬁ?‘t% %k’ SETiE, 6“7%7%1%‘2&?5@ havi ng

an oxi di zed car’b portion W her »that " ha ease
one free6dnd nel fdﬂﬁz]{67@n6 7131;898 TE%IN,98 ; 6;‘736,!3017 e, v20m15; $¢’hl6t9f66b6§’e9 bsnkage

R TR Y e IR S D SR

| i nkages S f A 958,
and for ?3733?4’263%&@% ?r?g%ggm g%mﬁgg%g@g%’ @%M @3 B@&§%1 (Segosgég?tl on of

each of GADZA7Y:S.IA6cHHp6,58R 808165 B, T4 by, ST2RE6MDEA, O'{60 BIBP, 638F6,54 5 3(h

181 051 QORI ke 0O B LS it e O MRt FEOEI S0F. GRRRI s on © e

sanme chabnganso;gers st §,480108:3, M934TE 6,488 SAPNOIGY, $29; Bi4EB1T3 (6,86 N
di abodi es) and smal [ amounts of hi gher mass nul'tiners, (Korit et ‘al., Eur J

Bi ochem 6:¢18330; 62455,04450.43 5940, 68‘&:ﬁiv3510v\,6¢4ﬁ4 POGIKBI4!, H3; 6,45R.40456:430#0%  aci d
d h t d
1 uesq POVl SPERNLILE L0 AUELACHLGE OBFLg it gl My o

chai n. L6 8331759 Be 886484 ; 6_—376,664 1@372@:51!5@6659f196r6$)35$¢81n'6%514|4¥ 61858245, (At wel |
et a

(5:) in En |neer| n g 597- 3@ i nkers bet ween 0 and
2 resi du@vé St% e:24é'é @ﬁﬂg& %rqmleé?mﬁéﬁ?sr 3@5175 ét%?ﬁﬁ’@él @.234:80%di es)
or hi gheélgi’ .'2?7)%91@3074%%%9 91 8% o 7%%%%9@@?9“6%7‘7%9 @@‘Qﬁ‘é%?i d&ﬂ?szR%aCt

patterns o oneri zation appéar’ epend ‘on t he "¢onposi n as Well as
t he ori eh8id.itéh 50’#9812&’/9 S/7GQgﬁﬁ4 rﬁs]7ﬁ4’ﬁ6adﬁi36|1<b9g i’blét,ff% BionkaB6] 5351&11#159 [0118]

More rec e for c cti of m xtures

ant i bodi gg}d é#t %bggf%ﬁr%%ﬁ{ngreéﬁﬁ‘i’t’(% OgF?Fi‘rol%é‘f {SdPC%‘?réYeflg@rei‘%bXn rtual |y
any combieRaticen THes &reexdigSiaResly SARPLMdRaMribty df.other BAGEiesARRIh&GAL | ON
Serial No. 11/389, 358 (now issued U.S. Patent 7,550,143), filed 3/24/06;

11/ 391, Siebridanas prsdmewntin she Fat Brer skillegz1ti s 6yill rélize thag pp@haiy:sequences

or antibody-secreting hybridomas against almost any disease-associated antigen may be

obtained by a simple search of the ATCC, NCBI and/or USPTO databases for antibodies

by

against a selected disease-associated target of interest. The antigen binding domains of the
cloned antibodies may be amplified, excised, ligated into an expression vector, transfected
into an adapted host cell and used for protein production, using standard techniques well

known in the art.

Pretargeting
[0121] Bispecific or multispecific antibodies may be utilized in pre-targeting techniques.
Pre-targeting is a multistep process originally developed to resolve the slow blood
clearance of directly targeting antibodies, which contributes to undesirable toxicity to
normal tissues such as bone marrow. With pre-targeting, a radionuclide or other
therapeutic agent is attached to a small delivery molecule (targetable construct or
targetable conjugate) that is cleared within minutes from the blood. A pre-targeting

bispecific or multispecific antibody, which has binding sites for the targetable construct as
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11/ 478,021 (now i ssued U. S. Patent 7,534,866), filed 6/29/06; 11/633, 729
(now i ssuedU. S. Patent 7,527,787), filed 12/5/06; and 11/925,408, filed

10/ 26/ 07,wohe10E23pl es section of each of which is incoPporst@d/obapei n by
reference. The techni que, known generally as dock-and-1ock (DNL) invol ves
the production of fusion proteins that conprise at their N or C-term nal

ends onewell at wearganpti g1e i AnYinReRdd fist, iRdULiERY.is sddWabodl R oAt | on and
d ancharing domsu n (AD) sequences. In preferred

docki d
eggohpgreﬂfq‘él tgﬁ@%@ﬁﬁ@é&%@e sonstryelis gdministgRdt he regul atory subunits of
CAVP- depgyidefprelth Hﬂ‘)ﬁ§ Gredld] Wﬁ&%@ﬁﬁ&a@g%ﬁﬁ%gsa m the

sequence of Akina e or| ng protein sequences form di ners
t hat bi nGood)NmreealADJ §eaateNoe4 87 th (adodeamsetfabr fatfucdriMed. 29:22601988;t et r aner s,

hexaner s .or an r exes attaching effector
moi et i es! ik %tﬁﬁy 1arra11t @611?\@%‘ g% 12%{] Qézﬁ%‘rébﬁ%r{t §¥‘Clt M@hzﬁ' 138% AD
sequencemlbmlt ex s NwBY Mgl bonved 198s; esamts%»ﬁ'ee&lt ANGOITRALARE 86,

anti bodi es or antibody fragments. The DNL conpl €xes nmay be cova en’t |y

st abi | i zBalogspos et aatli Baclo edl %hlﬁldé9%br$db60bter@t alderlntlﬂr(kaeugas% [€7119]

B i bi b
cequences 0t P ae Sk R BRR3LoRh ! PepeBul i PN B MR GG but ot
limted tD2hPAMA; (LUSSPatHSbeﬂES(N@EDS EUZ&?& 5&3}) Cethé&OR&sU5§66ﬁ§itl©91 Wean

7,251, 164), hAL9 ent No. 304 hi MU31 (U.S. Patent No.
7, 300, 65@)eﬂ fnger E‘Fﬁ 3l ﬁé?elrﬂ%\HS ?aBM) é@é‘ 99; WiSxBer Yos09/pAT, é&ﬂ RS.

7,074, 40 7

Appl i cat |§%n EIOMW%ll} U2g§e?%ﬁw 34’)77(7%%'5U at erll\fbL %6%28965’&9@% KRS7 (U. S
Pa'; ggtz NI;)/ 118, EIKB,;J;lBEe,r NW;BB&ZQSS UFEatSEﬂﬂ\IOO\pDJlISO;lfﬁlSHOI{j SSPEHISNO 51?)9?\'381

10 , an . o] i catjon Seria .

61/ 145, g@%) P '%é’ 6f7%,1 gQH & Boa E‘g%‘g%eg{ ﬁ%%‘fsm@é}c‘ﬁpﬁli%ﬁﬁnyﬁtent or
appl i cat ®ngd momrﬁbelglohﬂr&bﬁhcgﬁoﬂ Rbespeeesl, Qﬁgcﬂro%ﬁﬁx z\i‘;\ﬂﬁllcgﬂ&i es of

use may be commercially obtained froma w dé variet sources. For
exanpl e, Na. 6047328187 5oV s Probsidyal s\qptieationgN ¢ \i0r426 378, ULEthsr e 09482B)746] e from

of ant 1 6807 5" SRaP Rt AR G PR LudRLAPhuet N R TR E me Nk ea 1o

t unor asst@@@m@ntl gens, have been deposited at the ATCC and/or have
published variable regi on sequences and are available for use in the

cl ai ed WaEHodPrattaetpamshed eifscatisaer dissrpsinay seapapedisomosin anubiest 318;

e AR T O

7,012, 133@nding antibody fragment; (2) optionally administering to the subject a clearmg
composition, and allowing the composition to clear the antibody from circulation; and (3)
administering to the subject the targetable construct, containing one or more chelated or
chemically bound therapeutic or diagnostic agents. The technique may also be utilized for
antibody dependent enzyme prodrug therapy (ADEPT) by administering an enzyme
conjugated to a targetable construct, followed by a prodrug that is converted into active

form by the enzyme.

Expression Vectors and Host Cells
[0124] An expression vector is a DNA molecule comprising a gene that is expressed in a
host cell. Typically, gene expression is placed under the control of certain regulatory
elements, including constitutive or inducible promoters, tissue-specific regulatory
elements, and enhancers. Such a gene is said to be "operably linked to" the regulatory
elements. A promoter is a DNA sequence that directs the transcription of a structural

gene. A structural gene is a DNA sequence that is transcribed into messenger RNA
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7,001, 598; 6, 998, 468; 6, 994, 976; 6,994, 852; 6,989, 241; 6,974, 863;
6, 965, 018; 6, 964, 854; 6, 962,981; 6,962, 813; 6,956, 107; 6, 951, 924;

6, 949, 244y08pB8MB71B9; 6, 943, 020; 6, 939, 547; 6, 921, 645; ECIAB2G¥H53192

6, 921, 533; 6,919, 433; 6,919, 078; 6,916, 475; 6,905, 681; 6,899, 879; 6, 893, 625;
6, 887, 468; 6, 887, 466; 6, 884,594; 6, 881, 405; 6,878,812; 6, 875, 580:;

6, 872, 568nRBIAG6vhi OB théh BOB1a0G Nt o6 Fplid®dr drotebn. 88, pRemiotePisBhlindiddble

6, 838, 282; 6, 835, 549: 6, 835, 370; 6,824, 780; 6,824,778; 6,812, 206;

6, 793, 92 Rrompiergtien tle rafe of frangerptiop ingggasys|inrespenseae g gaducagrapenedn:

6, 764, 679; 743, : 3..981: © B, B, - 6,709, 653;
o 603, 2yeon Bt R T ndapiflidy nQ vty abififin Buerk b pBierts £

6, 682, 7360ns61 B8R pBdgtel6, A7 3nlduhder i6a BHBRA i@‘ﬁlat(gy g:ge&;egﬁ giat Galgiggneg%ghe

6, 630, 144;. 6, 610,.833; .6, 610, 294: 6,605, 441: 6,605, 279; 6, , -

6. 592 ge8lickney gf Gonscriplion; sagrdiess of redigance of o5 gatagamof tg? salgingeygelative

6, 544, 748; th6 sBR4it058irafcHR80:625; 6,528, 269; 6,521, 227; 6,518, 404; 6,51
1,665, 6,491,915; 6,488, 930; 6,482, 598; 6,482, 408; 6,479, 247; 6, 468, 531;

6, 468, 52128] Aggsoigtgd DA eD]R2R: is 6 (hEBIeBEE DISA4RS iOnak: inle g, i0 41k

6, 451, 310 444 ' L4410 143: 6, 432, 404 432..402: 6,419, 928:
S 433 3perofofitnadTA o ajih of Giangin, 38 vidireembitinogs. £DYGe Satice to
6, 387, 3505 expr&8& wiPbe PackBRdiBrb anbexPrRsibR 4ectés ahddraddfRcted id6 3 hbdfiell,

6, 355 481 6,355, 444: 6, 355 245' 6, 355, 244 6, 346, 246; 6, 344, 198:
6. 340 57vhers ikl prefergblygniggmiterzigio the Bow calh shromosemalddyA. dviathydsiery:

6, 183, 744; 29, 1oy : ; - .6, 499; o

5. 874, 540 0 ah F48eE 458 o536y sQedgbsgighoectob Blaciliby InGGRa Mgpesis

5, 716, 596f short6r7aljgb86¢ledtde8 dnd 53 mbly4ad), an&BteirSmﬁ:ZaBin%&Bqudrt]lb@ abxaopl es slect i on
of each pf which is incorporat herein by reference. These are exenplary
only andE'éP‘W ’(S‘etﬂ‘?/?ﬁ'i é?@m&gvﬂy’hﬁ&%ﬂ?%ﬁﬁ ‘éfsm‘éiFRﬁt {nlaréi%F CRYBHIEFSHES e known
in the agfdondf€asekhdd Sficad {oss@Br 1irhdke 03] dc?l [ptr&@fn %BSdiﬁggé’qau%E&l.‘ﬁﬂﬁgxs or

anti body- secreting hybridomas agai nst al nost any di seaSe-associ ated

anti gen tealnigeesdor prodedngspesifisi aphges seencmided protdie seiEBesNOBh asisitk-or  USPTO
dat abase&.é‘c .8 t1 bodi es agai nst, a sel ected di sease-associ ated target of

i nterest. The An gegneeﬁlsb?rﬁagﬂ@'e s of the cloned antibodies may be

anpl i fi e126XaictkBiing Vécgatied DNU ehdétufX Blic®Ss iaqilasi8 ! @smid, loaBadi&sdghdgd Nt 0 an
adapt ed host cell and used for protein production, using standard

t echni qudat Rasithe sapabiity of replicaging autppemaysgietn kest oalk 1§ 1oBingsetory ¢ or

mul ti spegif.i j : I i ld i r.e- i ng .t.echni ques.
pre-t ar gapicny iRy 67 S Bl o EGHddh PG AGAF B G M Ve ¢ ne
sl ow bl owblich f@aigaii¥Ackqulincecdanibetiaseged imgdaainiibstsle Eshiontwitivue s of Hut es to

undesirabl e toxicit o . o
essentlaf) f)(lofogl%l }’"unctlon of the vector, as well as a marker gene that is suitable for use

in the identification and selection of cells transformed with the cloning vector. Marker
genes typically include genes that provide resistance to tetracycline, ampicillin, kanamycin
or other antibiotics. A recombinant host may be any prokaryotic or eukaryotic cell that
contains either a cloning vector or expression vector. This term also includes those
prokaryotic or eukaryotic cells that have been genetically engineered to contain the cloned
gene(s) in the chromosome or genome of the host cell.

[0127] Suitable host cells include microbial or mammalian host cells. A preferred host is
the human cell line, PER.C6, which was developed for production of MAbs, and other
fusion proteins. Accordingly, a preferred embodiment is a host cell comprising a DNA
sequence encoding the anti-pancreatic cancer MAb, conjugate, fusion protein or fragments
thereof. PER.C6 cells (WO 97/00326) were generated by transfection of primary human
embryonic retina cells, using a plasmid that contained the Adserotype 5 (Ad5) E1A- and
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normal tissues such as bone marrow. Wth pre-targeting, a radionuclide or
ot her therapeutic agent is attached to a small delivery nol ecul e

(target abve 20mvatr3onct or targetabl e conjugate) that is eCearseadnsiibi n

m nutes fromthe blood. A pre-targeting bispecific or multispecific

anti body, which has binding sites for the targetable construct aswell as a

target ailt Bgedingissqushoenissisaretbotidéssas9-10puaitt ieadyitrbBoftht au@ah t o cl ear
fromcirculation and then the targetable construct is admnistered. [0122]

Pre-targé& ‘Psﬂ? ogtgt e Kngse(REEK) PIRINE- i n the art, for exanple, as discl osgd
|28 %gdwl 988; Oa}lrl]eé"tmvm C haPa&os &%jn NuS]Z&?hﬁfégaggﬁq}%?&ﬁ? @éilﬁﬁ%héjsegpfgt al .

J . Nucl celipend 1880 a8, aSL@’BRas Khinbsnidamster @bary (CHO)Nalis, hybhdme@elﬂ.&’ﬁfk 1988
Sinitsyn 66, 1989; ti%l fonos et al .. Nucl .

d 0
Med. 31: i‘%&tﬁﬂfé@‘ama% E‘&ﬁ’if%ﬁf U&fﬁaﬁ)r eXprgsping pntt e*%lsasalilevlaﬂw@eﬁﬂ

Paganel | to &tprak mAtQ%@%'iheR@@sm&ﬂ-roﬁ:%@oare ég@/@1ceﬁéiﬁlﬁﬁ?écltéd Fith Qllla;roﬂt\@é?é Med.
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0123] A pre-t etln nmet hod of. treatin nosing a di sease or
EZII sor!jer ’? ‘élgé &L el APPSR IS FROBC B “f"i?g HF’é%t%rﬁP%OPQISt he subject

a bi specirhisfecait wRIPBYI-PEESRE 8RN ibkdadb @H)vam éeplﬁgbfreferrﬁ‘tgfﬁﬂtlﬁavé BoenOPLi ONal l'y

adm nistering to the subject a clearing ¢ sition | owm ng the
conposi t fepartedbtocixbibited molamgeldﬂmgﬁ\fﬁ}’ uno;ldiuréc higher oril deansidy,(28)] semhificahsy er i ng

chen cal [ Basof REPRBLRRE o QIS G T Tt O B BN L ) e o

be utiliyedNflarsamishamy Glepenadentoognzyme prodrug therapy (ADEPT) by
adm ni stering an enZérre conjugated to a targetable construct, followed by a

prodrug that ABtibegy e far TricptmensandDingresivy t he enzyme. Expression
Vectors ﬁfigﬁ)]l'@g‘lrtal&%}nlbgdlments concern methods of diagnosing or treating a malignancy in a

subject, comprising administering to the subject an anti-pancreatic cancer MAb, fusion
protein or fragment thereof, wherein the MADb, fusion protein or fragment is bound to at
least one diagnostic and/or therapeutic agent. Also preferred is a method for diagnosing or
treating cancer, comprising administering to a subject a multivalent, multispecific
antibody or fragment thereof comprising one or more antigen binding sites toward a
PAM4 antigen and one or more hapten binding sites, waiting a sufficient amount of time
for non-bound antibody to clear the subject's blood stream; and then administering to the
subject a carrier molecule comprising a diagnostic agent, a therapeutic agent, or a
combination thereof, that binds to the hapten-binding site of the localized antibody. Ina
more preferred embodiment, the cancer is a non-endocrine pancreatic cancer.

[0130] The use of MAbs for in vitro diagnosis is well-known. See, for example, Carlsson
et al., Bio/Technology 7 (6): 567 (1989). For example, MADbs can be used to detect the
presence of a tumor-associated antigen in tissue from biopsy samples. MAbs also can be

used to measure the amount of tumor-associated antigen in clinical fluid samples using
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[0124] An expression vector is a DNA nol ecule conprising a gene that is
expressed in a host cell. Typically, gene expression is placed under the
control oWocerowm@rswor egul atory el enents, including constiPCutise@ns3®nduci bl e
pronoters, tissue-specific regulatory elenents, and enhancers. Such a gene
is said to be "operably linked to" the regulatory elenments. A pronoter is a

DNA sequesagiquésaiucklag Rdicmitifohdsay Safyd-lifkeddinmukbbehttsdly, g&ne. A
structural gene is a DNA sequence that is transcribed into nmessenger

RNA( nRI\lA)ﬂuﬁﬁﬁ‘if’ﬁC? ENPPRAS$4Yans| ated into a peptide or protein. If a promoter
is an in I Elum . nscription,increases in

res ponse@ghgnbgpﬁg%g?%g a&%ﬁ%@etﬁ%‘%ﬁéﬁlgg{”@% ﬁaen rea“fsgd(t)cf Setl?céwglgﬁﬁl tionis
not regutatcededdly ianv (Shatding, BigTechhdlogy\ SRIONHLI1)j Goldektidns Sclautifive
pronoter. An. engancer i cﬁ DNA regul atory el enent that can iIncrease the

ef fi ci enEYPGraR Ca“ﬁ%‘ier‘f‘&\?‘? fine | g vt 1899) oF o el thaseneutie sdieaint ati on of

the enha infetbhiviil hOdER$a%E 8hor r%lfaec[l)?Nl%\a e%x{t]igt;ﬁﬁﬁ)"r ia@twi%f hflBgfds A

b
i sol at ed A nol ecule is a fragnent o I's not “integrated in the
chr onosomtyimigytotfox i redibhudidesr anldserg at apy €dreer Res. dirb4ddisn@8ly, a DNA

b i | ' d
©ranet oot Lt 815 REEEChtiet InspiaP B R9FE). ik SeolBm St B b Mido 1 he
host cel B0:c¥3n GBI dPMferie ehPEginteat, (eOsHigaed dotbriabs Qﬁpﬁz*-rabaeélci ds of any

sel ected sequence, for exanple by chenical Synthesi's of shorter
ol i gonuchBdMagmiibadyy Breseaniitapts mapoptiqnely bt admindsieted in sagurstios witiraaewel |

known in I y sequences of shyt er est be cut using
restrict P%ﬁggﬂ%féeﬁﬁﬁ%rg%ggta%nggs%’l %Dlgrlgf "o §e bﬁglrmetng ngﬂagbeg%s@@%?é% protein
encodi ngadenistsredtogtihbewith gemoitahigsorl Pluoatull itd g psRet WithpaadRges in
encoded garpgt ein se%uences, (?uch as sitgedirected nutagenesis, are also well
known. [#P9e} TAadidhsrmgetored embodimgnipNA isspaiugnted tasy DIV T chelye fani d,

cosm d, fachAehh i@&mglenl z% Qﬁgulilﬁér nﬁr@ﬁn%@@ﬂ]lﬁiohiirﬁeylt Qfxef WGRHLGALLPAMA is

aut ononmously in a host oning vectors typically contaln one or

smal | nuediebined witk gemicitatiionindrattinuabddoses canpdsing i aRateichesychd, sidhizsh f or ei gn

DNA sequences can be inserted in a_.determ. nable .fashjon wthout |oss of an
essent i a}Vﬂﬁir%HCStﬁﬁ’clgweFE??éft?’b‘ﬁ dB?eStoﬁgeW%‘&rg e coﬁg" ‘P’lﬂég“%rng?%@?at ne that
is suitaldses bOPyuseTianhp A4 dentification and sel ection of cells

transfornmed with the cloning vector. Marker genes typically include genes

that pr o!ﬂilaél fedilgegdcispeated etcleasy this frectiamisdciost sahedWananmdicatcdr Byt her
oL o A REILIANMaSL T D L B BSERY BBl ST L 2
i ncl udeswtdkds doses of 8 mg/m? of **Y-DOTA-hPAM4, with the latter commencing in the
second week of gemcitabine administration; this constitutes a single therapy cycle. Still
other doses, higher and lower of each component, may constitute a fractionated dose,
which is determined by conventional means of assessing hematopoietic toxicity, since
myelosuppressive effects of both agents can be cumulative. A skilled physician in such
therapy interventions can adjust these doses based on the patient’s bone marrow status and
general health status based on many factors, including prior exposure to myelosuppressive
therapeutic agents. These principles can also apply to combinations of radiolabeled
hPAM4 with other therapeutic agents, including radiosensitizing drugs such as 5-
fluorouracil and cisplatin.
[0133] Chimeric, humanized and human antibodies and fragments thereof have been used
for in vivo therapeutic and diagnostic methods. Accordingly contemplated is a method of
delivering a diagnostic or therapeutic agent, or a combination thereof, to a target

comprising (i) providing a composition that comprises an anti-pancreatic cancer antibody
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prokaryotic or eukaryotic cells that have been genetically engineered to
contain the cloned gene(s) in the chronosone or genone of the host cell.
[0127] Suwoablwihmet cells include mcrobial or mammal i ®OTHIS2M090631b5. A
preferred host is the human cell |ine, PER C6, which was devel oped for
production of MAbs, and other fusion proteins. Accordingly, a preferred
enbodi meat fragnent tesdof 0lch ac® BMiiesic Ngintaniiég of dOthan P NM anthdly, édmpugated
anti-pancreatic cancer MAb, conjugate, fusion protein or fragnents thereof.

PER C5 c#l qtéeaemeg*ﬁ@eetmn%rt%er@%ﬁw aeeW apd <1t>ra;slﬁ§mé@flpéﬁp dFUMeGt thery human

enbr yoni i Cotvbe 5
(Ads) B e B e B O R R et e
control pdnctdatic hmnamhmdmhagdl fmgnarttethcramﬁm Hur@d)zedroo it yelhum4§r0128] Ot her

manmal i a be used, cl udi n el oma ce|ls, such as SP2/0
ColTs. alaSRBYE derdiveR et i saeheanrb b Mot oy npehe Canhgac
hybri dorr@mﬁﬁtshng fesampl %Hﬁ[crﬁaﬁmﬁz&m% d1heaf PAMYIEAY br fragmexPr essi ng
anti bodies. Also particularly useful to express mAbs and ot hér fusion

ly
pr ot ei nsthareef Bpmddo eklers one diaghesicad ahlensi oan thepnsube pgent.nRiefiraldy, theuch as a

Bcl - EEE gene, ..and ad ted .t ow,and be furthe b8 erum free
condi t i oteerosu® B AP PR P HE Al SRR I R BT T pe
(now i ssvEd cbhntfast Radne 8t a NBT rddidadclide Quch hié igE@rﬂglﬂay Sl preéfded, thd/ 487, 215
(now issued U.S. Patent No. 7,537,930), filed July 14, 2006; and

11/ 877, 798enasti agentist psdionpelidexgitfyan eieseybeiseedl %H POAKRY- each of which
is incor osi s
5 o0 RS S e A et L EROE bl LB aGA SRR G AARROS!
exposi ngadriaishosig aceked mm-pqu:nmcmpmaeaamibndypa&mbody fregmaﬁt méndmt rexate.
Sp2/0 cells.tra sfec}(gjgg/[9 @EX« EE and condi.tioned to grow in serumfree
medi um hBRPEIhSE 5HBFT AL O SR BREHOBGERY PSP TROtE 9t e,

hi gher cglla Qﬁ{tsagn;,ms %@ oﬁiegmetdp%a«m Ji@én’f‘fnglj'%é all @ldaat, %ﬁitﬁie@uﬂg%'ﬂﬁc“ on
(U.S. Paten 327; U. S Patent No. 537,930); USSN 11/877, 728,
filed Qoowdfer tl@zantlmm)ln aneiehrod ymbedinfent, th&@altapetmc agaut iDigagnigaiise, pod 29]

Certain enbodi nen thod of dia nosi;n . ng_a mal.i gnancy
& Supfeunoredshsed PRESHATR PR e NSl B SR AME R EnReRn I
cancer Mi\Bactidhsie@miopd Qihedhﬂe af lofveR @R H thah iy @ﬁlfventMﬁr £0071,00@ nighh? dédasi on
protein or fragnent is bound to at |east one diagnostic ‘and/ or therapeut| c

agent . Aplesnpsitabiae gigniveceklyier hotrekorF Aiesgnpisi wbelb(fomblé%é Vith fagirnated
conpri si fa. AAHNMNRIEES PGB A3, RPLIEFra il HY A SREndedUb FhRBGHLL b €

radiosensitizing agent of 200-380 mg/rn2 gemcitabine are infused. The skilled artisan will

realize that the antibodies, fusion proteins and/or fragments thereof described and claimed
herein may be administered with any known or described therapeutic agent, including but
not limited to heat shock protein 90 (Hsp90)

[0136] The compositions for treatment contain at least one humanized or fully human
anti-pancreatic cancer antibody or fragment thereof either alone and unconjugated, or
conjugated or unconjugated and in combination with other antibodies or fragments
thereof, such as other humanized or chimeric antibodies, human antibodies, therapeutic
agents or immunomodulators. Naked or conjugated antibodies to the same or different
epitope or antigen may also be combined with one or more of the anti-pancreatic cancer
antibodies or fragments thereof.

[0137] Accordingly, the present invention contemplates the administration of anti-
pancreatic cancer antibodies and fragments thereof, including fusion proteins and

fragments thereof, alone, as a naked antibody or antibody fragment, or administered as a
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anti body or fragnment thereof conprising one or nore antigen binding sites
toward a PAMA antigen and one or nore hapten binding sites, waiting a

suf fi ci erwoanmmrsoof tinme for non-bound anti body to cl eRCTiUuseowubjiert ' s
bl ood stream and then adm nistering to the subject a carrier nolecule
conprising a diagnostic agent, a therapeutic agent, or a conbination

t her eof , miultahodzil tidgaplyOPtefigatbigpthe antibodsiing hembdz&f ot iRy ha&ah PAdMY4 ant i body.
In a nore %eferred enbodi nent, .the cancer |s_a non-endocrine pancreatic

cancer. Pbsdy orfagmen thereqinhluligpdal theyrriesfughergnelafe immupptherapnpith a See,
for exa”Hz!ﬂéd agﬁr laﬁ%@zﬂlcect alr- angﬁ&g/ STI%?EH]%I’I&QXNI&] a(dQlPlslt:i'Qt? o a5tk For

exanpl e, Used e presence o unor - associ at ed
antigen amlbtodses wrethe rfom bf nqis;i as@pulies fusidAlsotains corca imhemusagudatsnas ur e t he

0e1 ngt echHFHIEa AR50 oF BUPO R ARdap P et FimRBReY i BebFben

assay, aﬂ&eﬁ'aﬁ%&@céﬁﬁﬁummﬁﬁ%r o&&%ﬁéﬁb %Hﬁ%&t@& tcp&n szfaSBé -dn@loget ed
MAbs and toxins can be used to sel ectively Kki cancer s in vivo

( Spal di ngorBihsnPEehanshiog §ed(S pytoRides, (ded)ra deﬂdmtmngt?re&:ll%ﬂmtexdmpleﬁ\rrer i can

oxper | metEdreat Rt bbber Stnll e b B a PR R oue e RN oy o5 or
ant i bodi gagréits theR@f Byﬁ)ﬁi Qi(b&nlblﬁﬁhi&fwmh |di’@ﬁer ((tﬁ-‘@r' aoRer Otudlor aksociafeancer
Res. 4 1. 4354 (1981) Cheunlg " ncer Inst. 77: 739

(1986), aHibodisnardastet- 2D PANZJSPNNéINdmn BE:CH3 anti{edmyibpdies.n a o

f £ t AM4 ant i body.
The con usarReoafPl e 1Mo RHRRL & EPPRUD SR At SR8 Bl ome or
nor e ot hearcinb@nlayenit iaoti gpe(QiEA of @EACWMﬁpCMmmpeblmlbem&%ﬁtigalb@I ed hPAW4

i th pantsia; UG oMU e 87 e Ao Mifesre dibin bR . b et ™' o

conj ugat epb4ooc@7p@m\1wﬁﬁmnéu0ﬁ@m ﬁ@WFfEGFQ QPgﬁﬂ\é%neﬁQfa@to?% further
preferred enbodi ment,” fhe 90Y- DOTA- hPAMA ‘i s cohbihed h ge ‘abi ne in

fracti ongEed, BKsFésm@@lnphk@gmgvtbfatcrcafdﬂr@F])t tenyssiig ,plegtlcthcllfas/evlngtdmhefmm ed, .
I I =t t abi n dw onat e
doses. of SO Bk frelp RtarteisT ABr O RBe] b L R ey QAL BB

fracti onglatt dose n@&badublesuafc@s. | THHs€ 881 ROumBY aiieiodels neasiiaked 4r Weekl y doses
of 200 ng/nR2 of gentitabine are conbined with three weekly doses of 8 ng/ng

of 90Y- DOIMMGatANINIerjatif, drgs: v isotprpErdipaiFlides erimnewwomdulgak of
genti t abM@ﬁy ARt ﬁfltrll?&cfy%mbtnmtl%ng &Q§ tola toERcRd %hg' gge% ih Qﬁﬁ&pﬁékgé' 81J . Still

conjugated form. Alternatively, different naked antibody combinations may be employed
for administration in combination with other therapeutic agents, such as a cytotoxic drug
or with radiation, given consecutively, simultaneously, or sequentially.

[0138] The antibodies described herein directly target PAM4 positive tumors. The
antibodies bind selectively to pancreatic cancer or other cancer antigens and as the number
of binding sites on the molecule increases, the affinity for the target cell increases and a
longer residence time is observed at the desired location. Moreover, non-antigen bound
molecules are cleared from the body quickly and exposure of normal tissues is minimized.
A use of multispecific antibodies is in AES systems, where anti-PAM4 antibodies pre-
target positive tumors for subsequent specific delivery of diagnostic or therapeutic agents.
The agents may be carried by histamine succinyl glycyl (HSG) containing peptides. The
murine monoclonal antibody designated 679 binds with high affinity to molecules
containing the tri-peptide HSG hapten (Morel et al, Molecular Immunology, 27, 995-1000,
1990) and may be used to form a bispecific antibody with hPAM4; but even more
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ot her doses, higher and | ower of each conponent, may constitute a
fractionated dose, which is determ ned by conventional neans of assessing
henmat opoi wDi201000@%300i ty, since myel osuppressive effects eCThsewIAgHNL S can
be cunul ative. A skilled physician in such therapy interventions can adj ust
t hese doses based on the patient's bone marrow status and general health

status bpfggreds RNKe bag hemanizédedrsigh 86T | AkerBXPRMUMpRNE ﬁlr?g)éﬂoqq%uppr essive
t herapeuti ¢ agents. These principles can al so agdpl y to conbi nati ons of
1

r adi ol ab&tisgednsisives Ji-DA Pt ordN O e r Bisdhitrieeifig gatibeslies bind seleatiyely to targeted

radi osengj.tj.zZl . = r ' Cl tJ 0133

i mor 1 ¢ e A % BHE RS o MR B R e 3P R R e e
used f or Manreosier,mohhaatiggrebdund aatibbdiésage olghred fivedt thedsedy Qﬁ'ﬁ:ﬁrycﬁnﬂ@kp!osure
contenplated is.a nethod, of delivering a diagnhostic, or therapeutic agent,
or a c_onﬁf ?Pgmagﬂswa%ﬁs@ammlﬁff Pt Mg ofsrRtding agpipsiaggcatinepnger can
conposi t poRsciRGHiagRIR InSRF 2Rk AAthnaRAGHES! DfaghiBlle RiguRl thgggr;@r s{eh%gment

thereof, such as a chineric, hunmanized or h n PAMA ant cohj ugat ed
to at | edgitctgehelbagdokbeled antdaslieston éragments iusing freown dgvliniguey. admi ni st eri ng
to a subj he di agnostj.c or,..therapeutic,antibogdy conjugate. .In a
preferr e@é%%ﬁﬁﬁﬁ%ﬁ?ﬁﬂﬁéﬁlﬁﬁP?lbcgﬂgl?’Z%i fepmsg, ?:’-"é’ios’éng’f 6%&405811 afd qeruéﬁqre nts
thereof af@chungedblZ eWefeak Blaghod By fBd34d dMSe: dasweshpdifierein is a
cancer cell targeting diagnostic or therapeutic conjugate conprising, for
exanpl e, higtolegicab stats, drieption ze goizehandelacaemvatisons lesior prgremismichetawdfe bound
to at le . [ ostic or at |east one therapeutic agent. Preferably,
t he di ag%gérttl?@grc%lﬁfggg'ate is a photoactive diagnostic agent, an ultrasound
det ect ab[0d48pAdininistratidilof cleaintibsdieagatheid fragmPits chabé offetdd Ble, such as 18F

or 68Ga., Still gr,ef erred, the diagnostic agent is a radionuclide with an
ener gy bEVRERIPUBINtigRtenal grrapgntonea igBampsHiaRubEHBFIUREREaRIGHRler ns a

met hod f Qfratiegat ﬁ&&sﬁn@&gﬂag@o&@m Lesd, B?d@%ﬁrﬁ}ﬁés‘ﬁﬂfapﬂxli&tiﬂﬁ‘.k%en

anti-pancreati c cancer antrbo ant1 body fragnment or fusron protein, such
as a PAMadmamistdrimgythe aitibody balimgeeionr thiemdmdarjteatiohinoay twi tshcamtieueus infusenot her

t herapeutic a r—ints. ‘I;h? Btlher t herapeutic agent may be added before,

si mul tan%rolffsﬁl’gg T RUBPIG PRILEESt he “ant i body. In a preferred enbodinent, the
therapeutic aggréd ARtiBedFThakipye, and in a nore preferred enmbodi nent,
gentitabine is given with the hPAMA radi oconjugate in a fractionated dose
schedul el0d#1] Bhgeifigeyesf thtagked ati pensredtici conedr agBedierod thej frrgmoyesarof

gerL a0 5l Bt B3 OB PPPSEATRIRL, e

i nt endedardtibollienatrivdth @R & more immunoconjugates conjugated with one or more
therapeutic agents, including drugs, toxins, immunomodulators, hormones,
oligonucleotides, hormone antagonists, enzymes, enzyme inhibitors, therapeutic
radionuclides, angiogenesis inhibitors, etc., administered concurrently or sequentially or
according to a prescribed dosing regimen. Alternatively, naked antibodies may be
administered in conjunction with therapeutic agents that are not attached to other
antibodies. Antibodies that may be used to supplement the naked anti-pancreatic cancer
antibodies may be directed against either the same cancer cells or against
immunomodulator cells (e.g., CD40+ cells) that can be recruited to enhance the antitumor
effects of the naked antibodies of choice.

Immunoconjugates, Therapeutic and Diagnostic Agents

[0142] Anti-pancreatic cancer antibodies and fragments thereof may be conjugated to at
least one therapeutic and/or diagnostic agent for therapy or diagnosis. For

immunotherapy, the objective is to deliver cytotoxic doses of radioactivity, toxin, antibody
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radi osensitizing agent of 200-380 ng/nR gentitabine are infused. The
skilled artisan will realize that the antibodies, fusion proteins and/or

f r agnent swoheroaafsodescri bed and cl ai med herein nmay be aagirnisgeoensxiomn t h any
known or described therapeutic agent, including but not limted to heat
shock protein 90 (Hsp90) [0136] The conpositions for treatnent contain at

| east onendron@ip Z@ehr@t cEIY, hihilk Within ik iex Poed B3HohGaGRNGRheANLRARMY, OF
fragnent thereof either alone and unconjugated, or conjugated or

unconj ugatiEaangsentic sarearBnikadiesarabe hsedtth dragnoreiabd@i ersatqranéreatintantoss. t her eof |

such as ' . .chi [.C I bodi . human_ant i.bodi es,

t her apeuﬁ lggllégﬁ@ %%%ﬁﬁlﬁ%%%édgt%%s.enl%a%élg%golf)n Rot ?lﬁﬁﬁ@el%f Cé)r‘?ﬁgﬁttﬁ:ai es to

t he samewith ot of efoentheepettiper dagrdslidc geatsNBYin@h $&rid1g of rhhigess Miokh igne or
nore of the anti-pancreatic cancer antibodies or fragnents thereof. [0137]
Accor di ngiert ﬁﬁ‘@obp“é’é%ﬁlﬂqpﬁ\}té‘h‘?ﬁ Brenosiit agepisanesbe #tacherhiornash prithodh, of

anti panc I d | g%rrg]- N I i f usi on

pr ot ei nsﬁgﬂégd f%gﬂn%ﬁ{%@?%gggg#@ﬁameeﬂa la %ﬁ%%?gﬁg%%%ﬁoégw acﬁﬁfu%ody

f r agment antéhoda drmgmiests g riteid passitdentd ninvdakal a daerhygrate Mortemabthy lighhehaaint i body
is a humanized or fully human, PAMA anti bo or fra nt thereof. Miltinodal
t her api egarf%%[ rﬁglronioﬁc‘?}tﬁ‘ifeani RNHHA ?re%ngbg,&ﬁ%/g{n%pt ﬁ%Wg‘g:?‘MFta.B%iﬁEyoéat i ¢ cancer
anti body aigigaie ARt athy el diaaitidl Bee Gk ABIOL ATl ANthRGbIEPs4 Botde T orm
of naked antibodies, fusion proteins, or as inmunoconjugates. For exanple,
a humani 2455 Hapean sf ahuHen PRadie. 34431963 ¢1998y Lsang ondli, he%l RettMo.anot her naked
ant i body I ot he nt i bod onj.ugated to an i sotope,
one or mtgr2 gﬂ’gﬁ%ﬁgﬁg‘!}‘é@gﬁgﬁfg %éé%at‘ﬁs"}’ a%?f%]ﬁ?wgg,ecflbei%lﬂg’y(f?gﬁfnﬁ%nbi nation

t her eof . [(Hd#] Bleargds €or donfgptigs peptidenoaimtibedy el 3iLm ddtdatyent of a
naked or c &%Mugat ed PAMA anti body or fragnents thereof before, in

conbi nat FERORYEHE moiety preapellkpeim patheseeadkil ipl}h?)?ﬂ-a‘@;%é@raﬁxé@lpkmﬁhib@@i es
such as L% PcaddePi30 PN sl ¢: o181 1% Q%“z% 1901 LB B LPS, and
anles%é.g.,alfley , as we n

anti bodies to other Lews gen as anti bodi es
agai nst Udy. Flahdenbi0p3.3il 8, thaExgaple Gcfionnf GRAGANE)corpfoEACAMEeindsl on- speci fi c
anti gen- CSAp MUC- |, -2, -3, .MUC-4, . -5ac, MJC- 16, MJC 17,
HLA- DR, ﬁl?cecé"}lﬁ ,ge%ib‘g%gﬁlt@’/o W60 feRtRgRAn E@%C@@Q%m hagregenesi s
factors {@dited cafbShydrdtt Shdtioni isHA Ediribd iy MEQNAThak 8614t ohk lHeEhmideenasci n,

pl atel et-derived growth factor, and IL-6, as well as products of oncogenes
(e.g., bfinction at ip Bgyled piER planatityarfithdyeptiutis ageyds, su¢h aspaptidercmrdosgss

subst anCegys régaﬁgl? re%&lltg 1% 4R §cr]{[i%f %(e)lgei @r%in%?ﬁnl?aegep & %g cah be stabilized by
reduction to a secondary amine to form the final conjugate.
[0145] Antibody fusion proteins or multispecific antibodies comprise two or more
antibodies or fragments thereof, each of which may be attached to at least one therapeutic
agent and/or diagnostic agent. Accordingly, one or more of the antibodies or fragments
thereof of the antibody fusion protein can have more than one therapeutic and/or
diagnostic agent attached. Further, the therapeutic agents do not need to be the same but
can be different therapeutic agents, for example, one can attach a drug and a radioisotope
to the same fusion protein. Particularly, an IgG can be radiolabeled with '*'I and attached
to a drug. The *'I can be incorporated into the tyrosine of the IgG and the drug attached
to the epsilon amino group of the IgG lysines. Both therapeutic and diagnostic agents also
can be attached to reduced SH groups and to the carbohydrate side chains of antibodies.
Alternatively, a bispecific antibody may comprise one antibody or fragment thereof
against a disease antigen and another against a hapten attached to a targetable construct,

for use in pretargeting techniques as discussed above.
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conjugated to, inter alia, drugs, toxins, isotopes, radionuclides or

i mmunonodul at ors. Many different antibody conbi nati ons nay be constructed
and used wo2eiotesoonaked or conjugated form AlternativeCy/usdiobiossient naked
anti body conbi nati ons may be enployed for adm nistration in conbination
with other therapeutic agents, such as a cytotoxic drug or with radiation,
gi ven coEreIGHN witle Waristyofldiaaneaiésdnd theipeae wapthtatiybe dQdid8lerdhe anti bodi es
descri bed herein directly target PAMA positive tunors. The anti bodies bind
sel ect i vEPRFUFENhapicseguentially o adyansngegbsii corjugated todhe pefihedicsod thes t he nunber
of bi ndi I: I RCr . h-% ffini for the target

cell inc pgggééifz%r éa&llla gehgg rgg’f‘?é?‘%e&n@é’ﬁ‘?‘ﬁ%g‘dfgs 0 sélfr)}\rllggﬁlé%or% r%lgltrﬁ%nsels’r ed

| ocat i onhoiviimeauegpninBerapmiesenzioe intibinke cadi@icHde, ahgagadsik iribitdag body
qui ckly and.exposure .of normal tissues is mnimzed. A use of nultispecific
ant i bodi &% iTS‘ei r%l:egtlg9%?”&§flt%%ar£ﬁbqsgpﬁms B1t flpddicasei &rar get positi ve
tunors f gidmBRRAEY $¢ParR0G Wit £nf@l bN$Eody Ak i ABRPsEdVe. ﬁ*he{a%@@tﬁ%@éf

agents. The agents nmy be carried by hiStam ne succinyl glyc
cont ai ni Hglyseplor deanplgahemothierapenonduionah aanirchathpladés agthatcgditz9 bi nds

with high affinity.to | ecul es _cont ai .ni nq t.he i.- peptide HSG. hapt en

( Mor el g ‘3 1¥abf\%”l’ é’c‘ﬁ?%‘r%f)ﬁ%woﬁ‘éw,& Zfim il%@o%i,;yl 285 oS used to
form a bispEs;idOXc-2afkibhedyantintifbtieRAM andibdenRVAA ABFBRICHENIC Harkisulblg use of
a humani zed version of 679. Alternative haptens may al so be utilized, such

as | n- DTPXxGpbigjormethprexaie.dpedi €FE 1aneantnsethecans iprefessenwdnhipipis, md QRar get ed

anti gens: -OW (TP . afflni . r.resi denc ime at the
desi ?ed Fg@e{tﬁﬁé Eﬁ)‘%\‘g rué}ggl(e%ér?’atﬁgﬁl-ngrﬁéagén b%@gsd%réélg ?’%gsoflr%n% are a%‘f(e)ttg?red from

t he bodyclgsseskf antmmteexpasynad die liker Wrhertussfali@mcerschimotherapRdtic BANY fand

ot her antibodi es agai nst pancreatic cancer can be used to di agnose and/or
treat mﬁ#fﬁﬁm%ﬂln@éﬁeé‘f‘qen@é’é Aerkieatialyg o g’ééheclﬁépaff%ﬁctrﬁéfrlmﬂléﬁﬁ’c@}ﬂu@é%sect i ng

the boung,q LaehEasft brbReseSc108e il hiftards] arﬁgrl %Q@Mtés?ﬁi%g@gga% [0139]
et | or

In the context of this application, er s agnosi s etection”
can be uswdenentlotic haidgeabby COKSriebibitdisagrimsitabolisasapyrimidéfeamalogs, defi ni ng a
tissue's_specifjc histological status, detection recognizes and | ocates a
tissue, Pé§IcH2 lgs’djrl%}m%‘?Oégiﬁ?té‘?rh?wl%eﬁ’arpib&‘l"@rbltaﬁt Pgesine Kigasgo

Adni ni st matieeks, efotddiema RhiibRsk SIDATnhibabfs, ERaomatias, RMnbsesei{ant ed by
intravenous, intraarterial, intraperitoneal, intranuscular, subcutaneous,
i nt r apl elikal Suitahlerchemethgrapepiis 4aesisae desenbrshin REMEVGAON'Sat het er, or direct

o ! AR ADESFACR s RSN B4 LR LB EBtsRf o0t o i
GOODMAN AND GILMAN'S THE PHARMACOLOGICAL BASIS OF
THERAPEUTICS, 7th Ed. (MacMillan Publishing Co. 1985), as well as revised editions
of these publications. Other suitable chemotherapeutic agents, such as experimental
drugs, are known to those of skill in the art.

[0147] In a preferred embodiment, conjugates of camptothecins and related compounds,
such as SN-38, may be conjugated to hPAM4 or other anti-pancreatic cancer antibodies,
for example as disclosed in U.S. Patent Application Serial No. 12/026,811, filed February
6, 2008; and 11/388,032, filed March 23, 2006, the Examples section of each of which is
incorporated herein by reference.

[0148] In another preferred embodiment, an hPAM4 antibody is conjugated to
gemcitabine. In another embodiment, gemcitabine is given before, after, or concurrently

with a naked or conjugated chimeric, humanized or human PAM4 antibody. Preferably,

the conjugated hPAM4 antibody or antibody fragment is conjugated to a radionuclide.
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or by single or nultiple boluses. Naked Antibody Therapy [0141] The
efficacy of the naked anti-pancreatic cancer antibodies and their fragments
can be erwenesdibsposuppl enenting these naked anti bodi es Pairtus2@mesip2 nor e

ot her naked antibodies, or with one or nore inmmnocohjugates conjugated
with one or nore therapeutic agents, including drugs, toxins,

i MuNomDd0148] oX soxiMh e ETSnirBAll SRR HeiREdbeE SrighhOTATRIS:, %GE}P%%%&@FO&QZV es,
enzynme inhibitors, therapeutic radionuclides, angi ogenesis Inhibitors,

etc., adrfAiostie 8y abssriesempieded topr femuknthempbyticorgencmotion ofjart 0 a

i begdosi ' tively, ntibodi es may be
D i st o oo r Bl RO TR s O sk e BP R e QT s 1 achea
to ot her saitatilpedpleyed Anthi begiaesiohbabudiBynfu@aids 8Eother SLRRIHRNERL, ihhigghaked

anti-pancreatjc cancer antjbodi es may be directed against either the sane
canc erIo célds atﬁl}‘n’é'g’éi’PH%lFasF DA NRe o Stapbylpeoceal qpteroORBA, pelelsyd t hat can

be recr uigh@¢rdl QreBaRG6nih NEpAMLLL HF. PEIiEEh R0 Of;((ian’na d., At bodi es of
R d AGR KPR oPePR%;

choi ce. I nmmunoconj ugates, Therapeufi ¢ an agnostic _
Ant i - panéneeioxio. Sander exantpldh Pustes etald Cetl dgreant( $986) et eiaéntvay, d¥e.-sonj ugat ed

I d j ti t for therapy or
ai agnost <o el SyiCRE PR B YHd oBh et ng M densrer 6A-ch Camest ¢ doses
of radi odeilirn¥ifoyClihi@¥ind 5626 .(mﬁ%'.qmﬂi@(fnaflfﬁgqstes?itﬁb”}% tus@@{e!lﬁme% bifse

m ni i zi ng exposure to non-target tissues. Preferably, "anti-pancreatrc
cancer aﬁ? slEbdn B agrandisee diselgsadandi. Sgtas o, 2l 7199 thedixapmisrseatidntft UNDr S,

0143] Any,:af:.t | J aptibody fragments and fusion proteins can be
E:onj u]gat %lﬁlga&gﬂﬁq%%é)ﬁ%%gl yhreereerl%necﬁti c or diagnostic agents, using a

vari ety @150pchminmesoriodulator, Budh® Bdytokikd) e al B onNBRRAGH L dr o the

di agnostic agents nmay be attached to each antibody, antibody fragment or

f usi on pm?felﬁ%w.‘c jgent ﬁ‘émpﬁ of B lBHYNECRIYEA, Of frsy bé)@érrmuetemdghﬂcént ai nt .
nti bod van dntil 1 i ! carho rate noiety into

fhe. 11 ght SRR arldnubB AR R Trdehenl R o) 38 H0T BB 1 agrment

t o whi chmayrchepepeond @ moredhtlgmnbet drdraggents thayottgndihg e higfrend8Rigeh®r

X\ R gl HEUTEL AT e POUR bl oSS Do oo
Exanpl esis@ahdBoduddtigaells Batagts. | Nﬁ&ﬁﬁ?\_fegﬁ, gﬁbj@&g Qz.irf"rep%ivé g%gﬁegin%glg?éygégq
Met hods for conjugating peptides to antiBody conponents y
car bohy diHthedhdagmgnigrdusien profginwnd & sefatrsely adhirsktede ciywkitee waich.caSee, f or
exanpl e, acﬁnﬁﬁte%d before, concurrently or after administration of the naked antibodies. As used

herein, the term "immunomodulator" includes a cytokine, a lymphokine, a monokine, a

stem cell growth factor, a lymphotoxin, a hematopoietic factor, a colony stimulating factor

(CSF), an interferon (IFN), parathyroid hormone, thyroxine, insulin, proinsulin, relaxin,

prorelaxin, follicle stimulating hormone (FSH), thyroid stimulating hormone (TSH),

luteinizing hormone (LH), hepatic growth factor, prostaglandin, fibroblast growth factor,

prolactin, placental lactogen, OB protein, a transforming growth factor (TGF), TGF-a,

TGF-, insulin-like growth factor (ILGF), erythropoietin, thrombopoietin, tumor necrosis

factor (TNF), TNF- a, TNF-B, a mullerian-inhibiting substance, mouse gonadotropin-

associated peptide, inhibin, activin, vascular endothelial growth factor, integrin,

interleukin (IL), granulocyte-colony stimulating factor (G-CSF), granulocyte macrophage-

colony stimulating factor (GM-CSF), interferon- a, interferon- B, interferon-y, S1 factor,

IL-1, IL-Tcc, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, TL-11, IL-12, IL-13, IL-

14, IL-15, IL-16, IL-17, IL-18 IL-21 and IL-25, LIF, kit-ligand, FLT-3, angiostatin,

thrombospondin, endostatin and LT, and the like.
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al., Int J Cancer 4 1: 832 (1988); Shih et al., Int J Cancer 46: 1101
(1990); and Shih et al., U S Pat. No. 5,6057,313, the Exanpl es section of
whi ch i s wocorggarabed herein by reference. The general merhusdoovoszabyes
reacting an anti body conponent having an oxi di zed carbohydrate portion with
a carrier polynmer that has at | east one free amne function and that is

| oaded wil@151h Adteuratilvelyythe fantibetiapadtfragneganis be detebtably 1aepdd Helsniong dr ugs.
Thi s rea%itli on, 1 sults in an_ini t'gal %EI ff base (imne) |inkage, ich can
be st abi M%EY 8@‘/ PARROEYBR PR e Ay Redr ynamseoniegates mnqukated it

conj ugat gresbRELTIAGHARRN JubshAY B LSOk RS SREG dubs@l [Podi es

conprise two or nore anti bodies or fragnents thereof, eac Ich may be

at t ached Prasiueg a Peagicaloneictyhiehial eart beddieptent, faretampledbagprogbplotagetni,

Accordin ro.nore of the antihodies or fragments there of .the
ant i body%érsaln%gr?cp&o‘flselfarll Eaw hﬁﬁwp rog%flﬁé{ﬂesoth%t ‘?ﬂg’? éfb"’éﬁ i tegﬁglyolla el

di agnost hstitagenicladd melaedichidbobhieke, stdpBylobsicaPfildase, ATRAYSstel@i10t need to
be the sane but can be different therapeutic agents, for exanple, one can

attach alS9PEEsantas aleapbidydigenase, alpha-glseasophosphste dehydeigenasPatrioseul ar |y,
an 1gGc I A ] a tached.to a drug. The 131 | can
be incor g? '? gg%h%%?%&ge ;ér{\&olél?%%géfj Lstehéiﬂ?lg& pglﬁgpq}aﬁage’cﬁsaﬁa%‘ﬂ?sgcﬁélao*o t he
epsi | on axidaw, gipbargalattosiiase| oy kame areaRgchtalahe pARSE-b phagthati agnosti c
agents al 0 g&an be glttachqd to reduced. SH groups and to the carbohydrate

si de _chafi%g OIECantT HUHEY. asﬁlaﬂléraﬁfétf]icl}%lmf’,“e’éﬁsﬁi specific antibody may

conpri se[@ae) Arthihpdhicr ddRNRMochGh 90 h1AGRl 'Af{he% e%@@?ﬁoﬁ?(})érd%éh and

anot her against a hapten attached to a targetable constr use in

pr et ar geitiydy sempprepne viaghisulfidcbwslddmadimne A Oib4biernative,dacly agdnet oan bk

di agnost | t.herapeuti c reagents can be.adm.ni stered concuryrently or
sequent i aq?afcgg toortﬂ?ﬁ@t@hot%ggfggﬁgf@sgﬁlﬁ}g ag’ﬁ{eéﬁﬂ g W?‘gﬁlﬁﬁresém £5 Phe

i nvent i oucci9t 3-€xpliAditioYaspridratd (SPDPY) YAQPHC!180Y! darer 56MMAQIRAY! at or s,
hor mones, hornone antagoni sts, enzynmes, enzyne inhibitors, radionuclides,
angi ogen@ﬂ@a]itﬁ?hnﬂﬂlieélf@,suél@ eonj yepsion e wplkdingwn sydaiey. Secifoeckdngle are those
agents t L { 1 aked

anti body e B O N O R B AT ER L By ERET .

chenot hePapeld1g; dpasgsisstiah, "Agodificatdnalf kakidbdiss bpThEhREYKIetHdES,) in
ihs, taxanes, antinetabolites, alkylating

gggﬁ; tsabm%ﬁgb?\g@yl gg)?(méé)'(l) BINQHLES N %H?I%T@N%@ifﬁmﬁahngi ogeni c
S e e b oar & ek R et I ATk 8L ors,
t yr osi neSxitheiisdeptifé-bletived Antibatliow, hieNONQGLONAS cANAIB ODEES :

PRODUCTION, ENGINEERING AND CLINICAL APPLICATION, Ritter et al. (eds.),

pages 60-84 (Cambridge University Press 1995). Alternatively, the therapeutic or

diagnostic agent can be conjugated via a carbohydrate moiety in the Fc region of the

antibody. The carbohydrate group can be used to increase the loading of the same agent

that is bound to a thiol group, or the carbohydrate moiety can be used to bind a different

peptide.

[0153] The immunoconjugate may comprise one or more radioactive isotopes useful for

detecting diseased tissue. Particularly useful diagnostic radionuclides include, but are not

limited to, '"In, ''In, '""Lu, '*F, **Fe, ®Cu, **Cu, *’Cu, “'Ga, %Ga, Y, Y, ¥z, T,

9T, BT, 1207, 123] 124 125] 131 1541584, 32p N, BN, 150, 13Re, 18R, S'Mn, ¥™Mn,

33 Co, 72As, & Br, 76Br, 82"’Rb, 8 Sr, or other gamma-, beta-, or positron-emitters, preferably

with a decay energy in the range of 20 to 4,000 keV, more preferably in the range of 25 to

4,000 keV, and even more preferably in the range of 25 to 1,000 keV, and still more
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cl asses of anticancer agents, and the like. Oher useful cancer

chenot herapeutic drugs for adm nistering concurrently or sequentially, or
for the pwepartatiz®®n of i mrunoconj ugates and anti body f u®CoMUSPEONEI1NS

i nclude nitrogen nustards, al kyl sulfonates, nitrosoureas, triazenes, folic
acid anal ogs, COX-2 inhibitors, antinetabolites, pyrimdine anal ogs, purine

anal ogs, ppifahblpunteoandd N e dedﬁ}@ﬁeﬂg{k@lo%&&ﬁlsposhwnoe?m&ﬁlgkl nase
i nhi bitors, proteosone inhibitors, HDAC i nhibitors, canptothecins,

hor mones radigigcliges arg Risferahly rR908 keMemorereeterbly iedend 90ke¥s andiwestr i bed i n

and 11 CLEOUATD ARG B DTS HHE: PPRMA ety s RS B Sl oo

Ed. (MacNbtettam iRelbdd, $>htasrgn60hmil16<85)) 'as’ae) ¥cas Fediaet cadi’sk 0fgy,0f t hese

publ i cat b@ns hg‘rn Sysf afal e t her apeut(g ents, such as experinental
drugs, ar e[}fi’nlcl)1 ot héia L . k| H(% Hemadarfl lﬁﬁff‘ﬁ?f’e‘lgﬁsé) fysedtler r ed

enbodi rregammgqay b&ﬁﬁﬁ ragio&emgs%@ﬁfefe&l@om@ 206 ﬁ&@%%&ﬂ?gﬁg&@n@w as

SN- 38, nay be conjugate or other anti-pancr eat cer

ant i bodi &8V, c’mdnnwaw@rebla§0613§élk©¥ed i n U.S. Patent Application Serial No.
12/ 026, 8 | ed February 6, 2008;.and 11/ 388 ed Marc 3, 2006,
t he Exa 1§§] i‘é%{qmoﬁHn%cto EI%W TGy TS oge Pﬁ@Bfeprg’é’?QH’th%?tg?%‘B }éference

[0148] | freafi@tdi®bsdartRbes, rmlaﬂmdmgmnttheraﬂ:uhE’%@@ha&qHMuae% baPs:wgated to

genti t abi ne. 1 n another  enbodi t, ta ne n _bef or after, or
concur r eHimtpd Wt naalgrlrak ng?QBm;{} 1 QJ Imnl,zgﬂ d’r%ﬁgnan PAMA

anti body11d‘g>% esﬁ@crl abby 153%%61@?@]15@9&@11 R% ﬂkﬁel b@ﬁg MPbamR b@déf f’gment is

conj ugate o a radi’onucli de t oxl'h can be ’of "ahi ma

m cr obi al’Ser 4, SrA Maxi PR, s‘ﬁ?@h ‘éﬁ’rjjéﬁljﬁid?f‘ﬁnd%“lzek%l\ﬁx'ﬁnu ARy *'aPls OT}lilfl
conpl exeqﬁto or f rmthe thef?@ eut| c . agent portion of an inmunoconjugate of

the anti YSEREYH E’nH%iff]@é}refé hisapudesay snsegl wdhe rangepf 2o19 $R0GkeY.abl y
enpl oyedpjefrifl§ 1rP{h%9§r§g%E 6@@0 9.?0 Rueh %%‘%Qﬁéx‘ﬁﬁte&”lo@ti‘%o ﬁﬁir&% BR[Ot ei ns,

i ncl ude r| cin, abrin, bonucl ease DNase St a ococcal
ent er ot osthiiteA, anpékl%e%@l)(hkﬁ\f farmalalphaeteiter, M@dimninndecay pindrpies budetinti n,

Pseudono OXI and..Pseudomn d i See, for Past an
et al. E%?]pali}? epoptitingyanofidesyr Bge&%rgﬁlé'ez%ci&%(f(%éﬁ’&%rre pﬂ?fﬁ‘iahg'l 1805]04 8(8 i ni ci ans
44: 43 (19W,)a,nd§|i't%\‘. beYera®ldl 5G0120500RNT , AISAPA FERIICRE rah%u@ﬁﬁesftﬁz{t d i nici ans
56: 226 (2006). Additional toxins suitabl e for use are known to those of

ski | | i nsubriangiglty dasay st Angstrwsene partidles. Fpaxample, C6;587Ga490Br-80m, Exanpl es
Section 9f 99m Rh-103m, Pt-109, In-111, Sb-119, I-125, Ho-161, Os-189m and [r-192. Decay

energies of useful beta-particle-emitting nuclides are preferably <1,000 keV, more
preferably <100 keV, and most preferably <70 keV. Also preferred are radionuclides that
substantially decay with generation of alpha-particles. Such radionuclides include, but are
not limited to: Dy-152, At-211, Bi-212, Ra-223, Rn-219, Po-215, Bi-211, Ac-225, Fr-221,
At-217, Bi-213 and Fm-255. Decay energies of useful alpha-particle-emitting
radionuclides are preferably 2,000-10,000 keV, more preferably 3,000-8,000 keV, and
most preferably 4,000-7,000 keV.

[0155] For example, ’Cu, considered one of the more promising radioisotopes for
radioimmunotherapy due to its 61.5-hour half-life and abundant supply of beta particles
and gamma rays, can be conjugated to an antibody using the chelating agent, p-
bromoacetamido-benzyl-tetraecthylaminetetraacetic acid (TETA). Chase, supra.
Alternatively, *°Y, which emits an energetic beta particle, can be coupled to an antibody,
antibody fragment or fusion protein, using diethylenetriaminepentaacetic acid (DTPA), or

more preferably using DOTA. Methods of conjugating *°Y to antibodies or targetable
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which is incorporated herein by reference. [0150] An i munonodul ator, such
as a cytokine, may al so be conjugated to, or formthe therapeutic agent
porti on oVothw/iimennoconj ugate, or may be adm ni stered RCThS20091053192
unconj ugated to, an antibody, antibody fragnment or fusion protein. The
fusion protein may conprise one or nore antibodies or fragnments thereof

bi ndi ng tenstiuts @feliovanini thems andQiy ¥AKRO®N nidlivods Wiy REQT @eB, ByUly. nd the
PAMA antigen as well as imrunonodul ating cells or factors. Alternatively,

subj ect s PalsAt Neck? 624D hademmples ssedgn ofamtirlsdpcdrpergied ieredn by teferencepr ot ei n
and a se N r I | | nj r bef ore,
concurre lr%t@{ ﬂé/\ltsg thg? g glr Qé r%‘lﬁlnl@gqtcrgﬁ%?% r11 ﬁ]%? ! %%er’?g‘é g%h%%}?%(%i jeghaA@ g(llj sed

herei n, #h©2088M0GSyFhakepeidlaf diutl Med) 44dBX0al & R00K) ne, a | ynphokine, a
nonoki ne temcell gro factor, a.lynphot oxj h tQpoigtic factor,
a col onyT@%ﬁiﬁ‘idg}ﬂOH@lH %"ctmt espeytic raioisetapes i e? iCFEI\}IiNaelgérg h;}fgéiud

hor mone, 2% Ry riéxi'ig, 7BRS U N?SpRr OIRAS Wi 1SRl @3 N 203pt onelaxicmr S okl e
stinul at i% h%?]nonl%s (Ifolg-J) ,nlhgklﬁfgikg’ stIih??uI ra{tﬁ’l ng{%or%he (]?él-l) ,T " ut e]r(%i zing
hor mone ( %01; Bpat i langr Gwt WPHaCIRI, “Pr, §€Padfl Bndfhio, {7 AnoBCastCyrton h
factor, prolagtin. plsacental ctogen,.,.OB protein, a transform ng growh
fact or (Té)j,agel’é:?}i, 5%@:%r i uf“imﬁt‘-?1 K& growth factor (ILGR),

eryt hr opdisyj h arldfie? Rb®RAIn&ink, b rall i68&s DL RATeustAGE QmHiddoh wililNrnaidd TNF- b,
a mul lerian-inhibiting substance, nouse gonadotropi nassoci ated pepti de,

i nhi bi n, Chedwygated apsibedy efansibady Fagment. Feoerammledhoradidsensétiper pan hawsed | euki n

(rL), or iYE5 ' ' anyl,ocyt
macr oph aggézggﬁﬁo n%}%g 13?1 Irtrtg{]] g%@%é@%ﬁ%&%@f%f@ﬁﬁ%%ﬁ% %glﬁ -cheill?lolx i f g’ref eron- b,
i nt er f er emdiosgpsitBter tarctesult id ¢nhlancddleffi¢aee whehcdmphied 3o trkdtndnt With the | L- 6,

l.-7, 1L-8, I1L-9 1l-10, IL-1 1, IL- 12, IL- 13, |L- 14, IL-15, |1L-16,
IL-17, | E@dioéal?f’l@dzaimgﬂéy py asibody fregmgntalqneq Ladiospstuzers ap desssibed imD. M.

t hr ombos gk _ ARG ARG ' ' , the
ant i bodi es angerg S?gj}r?r?nﬁcggn bell%ep?{ect a ??A]{)%CE%&%%EE? ’f‘ﬁﬁﬁ??ﬁ%@dﬁu body
to an enEyase(199hk Othhetyaivnl dbpsesitizas of antpiegtalbeuieswitin thib@tliedblogy t he

presence. of the appropriate substrate,. the z noi e reacts.with the
subst r at 8‘4“&%%?‘8‘8&@’&@ % ‘é‘?’f?‘éréflir?ﬁaé?{si?la\gﬂﬂi ?ﬁr}@gggﬁeél ‘&8%&%&%& Wl e,
by spect eapial @ARIatibs in fhk WAL diGer®d canb &Y AhcIBRP pan&¥AIB8e0f enzynes
that can be used to detectably |abel antibody include nal ate dehydrogenase,

st aphy| o&beretore, pechavg saidiedehe gombigaiemefzenmsitabing sewhstda belieakd trhid

ey oog g A0 Aafl Y5 SRICRLBAL PN EHBOATE bl CRESMRANELS

gl ucose with fractionated doses of *°Y-hPAM4, and have observed objective evidence of
pancreatic cancer reduction after a single cycle of this combination that proved to be well-
tolerated (no grade 3-4 toxicities by NCI-CTC v. 3 standard).
[0158] Antibodies or fragments thereof that have a boron addend-loaded carrier for
thermal neutron activation therapy will normally be effected in similar ways. However, it
will be advantageous to wait until non-targeted immunoconjugate clears before neutron
irradiation is performed. Clearance can be accelerated using an anti-idiotypic antibody
that binds to the anti-pancreatic cancer antibody. See U.S. Pat. No. 4,624,846 for a
description of this general principle. For example, boron addends such as carboranes, can
be attached to antibodies. Carboranes can be prepared with carboxyl functions on pendant
side chains, as is well-known in the art. Attachment of carboranes to a carrier, such as
aminodextran, can be achieved by activation of the carboxyl groups of the carboranes and
condensation with amines on the carrier. The intermediate conjugate is then conjugated to

the antibody. After administration of the antibody conjugate, a boron addend is activated
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oxi dase, al pha-gal act osi dase, ribonucl ease, urease, catal ase,

gl ucose- 6- phosphat e dehydr ogenase, gl ucoanyl ase and acetyl chol i nesterase.
[0152] A wbepspmoionc or di agnostic agent can be attacheaCatuseévg/obiinye
region of a reduced anti body conponent via disulfide bond formation. As an
alternative, such agents can be attached to the anti body conponent using a
het er obi byl fiermelnaiutron asslidtionked cosuttedas rd‘dmucﬂimyﬂoms which decay by alpha-

| di th t S t al, Int. J . Ca 56: 244
?1(934§Jyr é’roiﬁ’]tolpg}@ﬁ E‘ﬁh o él?&thr %en?f %tl gn arg wel | -knO\r/]\n(wzelrn the art.
See, for [@pss @thomm:haéﬁ'd@}{k%m%r g:a E\B%Ehﬁymw sHBY AN gl Igsﬁl(;ﬁél NKI'NG

(CRC Press 1991); Upeslacis et al "Modi fication of Antibo em cal
Met hods, adiargnqu@@mmaomwat@m @ctmRKMI%@tlANDGMhWIa@\IS B| rch et
al . (eds Li ss duction and
Char act e}rgn?gg nﬁ1 lé)gc wze‘@é‘b? i C’ebgrr 5“95’(5 iﬁ% ?Iﬁtbl%?dé? t 88X/O\IOCLO\IAL

ANTI BODI E mmsﬁﬂ rEtNﬁsNﬁ@%d\iGn Ble@ltd e nﬁalf’d—ég@ﬁﬂbma Rtter et al.
(eds.), pgges 60- 84 (C(fnbrl dge Uni vejr%sgl ty Pr e?s%g1995) Alternatively, the

t her apeuE“ilIl%“‘(‘)ﬁ’“”ﬁ‘i1 Hgm@tqr getingdephnigyg upiag ¢4, Ef@@lﬁ@@@ﬁmﬁcﬁ adtaghadde Hydr at 3 moi ety
he F to
L1 Sagasktch, WA NLA0 (DS RIS, HRiis

i ncrease the | oads group, or

the car bamydr a\tmmabieetoyl redinadive digglodtx dyends a cdhtrdsenguit syiepld @e. [0153] The
i mmunocon ate ma gﬁu se_one or m)r radi oahytlve i sot opes useful for

det ecti nBJ aﬁ%‘é&{s@agmesl mngrrtaV%ﬁP‘é‘PPS? (EBPHRPY AgHBRorRd r NieBetifc] i des
i ncl ude, 1x9égt1r£'£§anQBcl{lﬂénf&eé;(afr%ie 1424 Mioakdite hitalsl & gm%@ane;’%g?cm %‘%i??ﬁ

64Cu, 67Cu 897r, 94mlc, 94Tc,
1241, 1 2 sadohmslm, ICOIIIDB‘AKGQ 58@dnetalRéhelate G_(Imblmakbns ﬂ&@;ncl%%ben]z&BRé‘,PA’SanﬂNh

SOSI tront %Wiofl?rgﬁzlyl ecfyg{,oé 593\??8)?%5 36&8@3 S%rngf’gé/&%l ?ﬁgpﬁgrﬁ’& t611-0200'[0

4,000 keXyo1rafeer & ebtioh éﬂWﬁlBl@‘1sr1ﬁ&9§0@fed%r&@bﬁr&@x@ni‘ee\bth@f‘ﬁha%ﬁf‘gn nhor e

preferably in the range of 25 to 1,000 keV, and still norepreferabl’y in the
range of aZe0tssycly apPkE warmingaiucketidss, Ewéfrfgblés Fomaysﬂéﬁfme yedi tron-emtti ng

de 000 ,
nd most | S9TF CBA DR, A MREME eslR el ER lulifofiaobnllgenc S

utilizi ng)ng,dmﬁthamﬁy iottet dyspiositn jvak,uthe, ol inadpgheB®ionk bAbthetlcdpardbld Cr, 57Co,
58CO 59f:g 67G, 75Se 97RU 99nifc, 111 In, 114mn, 1231, 125| 131
169Yb'a ilé»ﬂz'géo‘&%t ageptsyand wiasaynd qentiasbageats maebqpsedAmdingnasiiceni t t i ng

"l oGk lES TRk e ETAD A RPA e TRIeREFHA AR, il
(II), iron (1II), iron (II), cobalt (II), nickel (II), copper (I), neodymium (III), samarium
(1II), ytterbium (III), gadolinium (III), vanadium (II), terbium (I1I), dysprosium (III),
holmium (IIT) and erbium (III), with gadolinium being particularly preferred.

[0161] Ions useful in other contexts, such as X-ray imaging, include but are not limited to
lanthanum (III), gold (III), lead (IT) and bismuth (III). Fluorescent labels include
rhodamine, fluorescein and renographin. Rhodamine and fluorescein are often linked via
an isothiocyanate intermediate.

[0162] Metals are also useful in diagnostic agents, including those for magnetic resonance
imaging techniques. These metals include, but are not limited to: gadolinium, manganese,
iron, chromium, copper, cobalt, nickel, dysprosium, rhenium, europium, terbium, holmium
and neodymium. In order to load an antibody with radioactive metals or paramagnetic
ions, it may be necessary to react it with a reagent having a long tail to which are attached
a multiplicity of chelating groups for binding the ions. Such a tail can be a polymer such

as a polylysine, polysaccharide, or other derivatized or derivatizable chain having pendant
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keV, and nost preferably 100-300 keV. [0154] The i mmunoconj ugate may
conpri se one or nore radioactive isotopes useful for treating diseased

ti ssue. PRsotzomuiizsoby useful therapeutic radionuclides i RCTa$eqo9losz19ar e not
limted to 111 In, 177Lu, 212Bi, 213Bi, 211At, 62Cu, 64Cu, 67Cu, 90Y, 1251,
131 1, 32P, 33P, 47Sc, 111Ag, 67Ga, 142Pr, 153Sm 161Tb, 166Dy, 166Ho,
186Re, 188Rps tol8BiRk car?h@ RwndAABRang 2REAS suchHses. g YBtSQIen&E&&(ljneﬁéjﬂ-r?gg:tﬁ_?_rl\]/b
105Rh, 109P 149Pm 169Er, 194lr, 199Au 2 e

t her apeuff’ 8%Qimé@rﬁaetﬁﬁer@rswweﬂaema Uﬁ?éS RERRIPGFS: BP Y HRTFRAERTD! 20
to 6, 000efkeN, bibbsnaBAYatdheb I}%lﬁo@ﬂﬁ&sa@hl%@ I%%S RN t%rbe%efﬁ}’?)?'ihlgm tter,
100- 2, 500 keV for a beta emtter, and 4 % 0 keV for an al pha emtter
Maxi num Be@ase- ener gi es of usef ul bet a- partl cle-emtting nuclides are

referab keV ref er.ab 100- 4., 000.keV, a . preferably
EOO 2, 50&)0i E/Cﬁi%g?g af)ercé’ P’é“‘-’rogéh %’%’ﬁ&pf‘ﬁg@ ?rlﬂr%?g’g %&ﬁﬁg})ﬁ’f 1§ decay
Wi th Augetandim tmdnmgtriaar Th@bl&ﬁate RodorexBEhEsd @h&&ub@é\\y 6? ]_g%u;&)ﬂ‘lch Tc-99m
Rh- 103m Pt - , Sb-1 19, 1-125, Ho-1 89m and Ir- 192.

Decay en%l?aﬁﬂf‘ésfomat%@f albosétt(aﬂlﬁamlrerI@Wémmmrmﬁé 1‘-'Pﬁ§ @rf rra@smarue@cém;(tefaed aAIbr y
v/ 0
<1, 000 Ke¥nin{IPAS: PIADRLARLY it S&Yidfith T ﬁér ofd SA&B@% SfHdd S

preferred are radionucli ecay W gener a |on of
al pha- parsagaitefor cGujopatiredihe s to dﬁsbddmlauadersclbwd iAMES Next. Nd) M, Rich 90
Dy-152 3,. Rn-219, Po-215, Bi-21 1, Ac-225, Fr-221,

, -21 1, Bi- , . Ra-
At - 217, é%wéweaﬁﬂtllqﬁﬁwz lboﬁ%éﬁwugﬁ@? gr%%e%rpmgéfkﬂ@ar r%@e@retsuseqt@nem tti ng

r adi OnUbe WBRh & 1%0&‘bglfa?€dq@réin%y99@re]19 Opegﬂfvﬁ%l ?%ﬂrﬂétﬁlfa{ fﬁéy 3, 000- 8, 000
keV, and nost preferably 4,000-7, 000 For exanple Cu,

consi der egnlpnetians lmdiederﬁ)benzryi -DHRPS ayl itsadomorsahyped cfyolrohcadi amlngs,r nsddher apy

due to i¢ fe and abundant articles and
ggmra r:ayith%lagﬂosglc I(SSOtﬂﬁ)eﬁdﬁlﬂeeoget"Sr gﬁﬂ%%pf f%@ﬁ?fsz@f)n%o(ﬁrlée ih‘gf% agent ,
pbr onoacetiedtt ] ovheh eaplext R ivith@bRYhAPASL alctaRGREH & RAGhFAnbsEELS) andhase,
supra. Alternatively, 90Y, which emts an energetr C beta artr cle, can be

coupl ed EslolpiuanE sl foa MRb Maereayshiorehrlates suches brﬁ)ifﬁ,d@@ A, s TEGA
di et hyl e%l%tolf'ugemvﬂﬁB%Qﬁ@tgg)?%e?alggééjrgﬁmﬂls l%flef IR !i%nltlcﬁldggg knovvn

Met hods conj ugati ng 0 an donstTue

in the agdlliandytaiyn amﬂ:bnﬁpﬁﬁmﬁgpwwmdssumynéla cLlﬁEﬁJe cdngsiexes&afl be mMddS. Pat ent
No. 7,259, 249,  the '1:'X es. secti oq@of whi ch is incorporated herein by
r ef er enc¥1Y 8abledydailqrngbp riag sie to themefalefiptgresRdathen ingstyps cholates gah:

Shar key @stmﬁ’dreca%hb\lﬂgye%fg whithe0o Liditerdd St sta%h]}a&%ﬁf)flg%.lc]%ey subh Ny Sh3Rpd-
44: 2000- 18, 20

for RAIT are encompassed by the invention.

[0164] Radiopaque and contrast materials are used for enhancing X-rays and computed
tomography, and include iodine compounds, barium compounds, gallium compounds,
thallium compounds, etc. Specific compounds include barium, diatrizoate, ethiodized oil,
gallium citrate, iocarmic acid, iocetamic acid, iodamide, iodipamide, iodoxamic acid,
iogulamide, iohexol, iopamidol, iopanoic acid, ioprocemic acid, iosefamic acid, ioseric
acid, iosulamide meglumine, iosemetic acid, iotasul, iotetric acid, iothalamic acid, iotroxic
acid, ioxaglic acid, ioxotrizoic acid, ipodate, meglumine, metrizamide, metrizoate,
propyliodone, and thallous chloride.

[0165] The antibodies, antibody fragments and fusion proteins also can be labeled with a
fluorescent compound. The presence of a fluorescent-labeled MAb is determined by
exposing the antibody to light of the proper wavelength and detecting the resultant
fluorescence. Fluorescent labeling compounds include Alexa 350, Alexa 430, AMCA,
aminoacridine, BODIPY 630/650, BODIPY 650/665, BODIPY-FL, BODIPY-R6G,
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[ 0156] Additional potential therapeutic radioisotopes include 1 1C, 13N,
150 , 75Br, 198Au, 224Ac, 1261, 1331, 77Br, 113m n, 95Ru, 97Ru, 103Ru,
105Ru, 10WHe102033g, 121nire, 122nmle, 125nTTe, 165Tm 167 PoT/UBB@P05319D7Pt
109Pd, 105Rh, 142Pr, 143Pr, 161Tb, 166Ho, 199Au, 57Co, 58Co, 5 1Cr, 59Fe,
75Se, 201 TI, 225Ac, 76Br, 169Yb, and the |ike. [0157] In another

enbodi neBODIRYrBMiRo BENZIPYi-TBX, 6 avartoayys B dlichiowmetyi-dmtdthox il idiesacingfed or

conj ugat ed, ant i ,body., or ti body fragpent. For exanple, the radiosensitizer
can be u‘éaého’fyﬁi 1%0_%17@ %é’fafa:@ﬁr‘%olioﬁeSﬁ?‘?aﬁ?ﬁk’%’ﬁ'&o“@ﬁe%ﬁf‘i %a%ryo@_frha Body
fragment carlbe riacidhdihg B-QtbdxH Rttt 8RRl CARAIC B 54l ¢yi, 8RRk ed

ef ficacy when conpared to tfeatment with the radiof abel ed antibody or
ant i bodyddnsglgiterideal aeesceRadiupsesseintisotkipeyaante, flewresdabut, HEXD.6-MEGol denber g

d.), : S 995). G h
Lypi thl O GALUGRY P AP g Beo SPO % FROp et STUESYY | ncl ude.

genti t abGren 534 PdedfioBluaCpithal Rid; ked@dhalidlia acR) thoPRUSliDRSM & Hfakn

conbination with external irradiation in the therapy of diverse cancers,

i ncl udi nYofshrtessahblug viodetciilliantitaesyt blug, pajaminpberaoitiacad eryibrastebi nati on of

gencti t abj ' [ radi; 144 7] weekl y

300 i nB g B R e A e A A B R ces o

90Y- hPAM&re eantth thetakecrpfstes eadominpeditimeidin diemae, o buppivet edbpiate eancer

reductio fter a single. cycl f. this conbination fhat proved to be

wel | t ol er 54ty d(%m&rcﬁ%émémf% Kol lahiys e B@OM@?%*F@ gllocpcganinBar d) . [ 0158]

Ant i bodi ; g S rrier for
A R S Pl s

thermal neutron activati'on therapy w m | ar
ways. HoRkedsming Gregn) thofemagvsnthiageoats, Roodsaiite Rad,iROKXoRAMRYSTED,

i nMMmunoc oy te clear ef.ore peutron irradiation is rfo d. C earance
can be a@%%ﬁ@?%%%ﬁﬂsrﬁ% UM gﬁﬁlg 5’&%39%&1&’%&?&%88’?@%%@%{{% s to the

ant i - panEluebdenitlgALedd AffibbBies yre ﬁﬁ&u&lﬁ-us&@l for Mow dt&RdtrB4aly<N, bat
description of this general principle or exanpl e, boron addends such as

car bor an® alsedit ysed Eﬁ?@@F@(H’lq@déﬁtf@‘{ﬂé‘-éﬂlﬁgiete@éﬁbwmﬁé‘§~ can be prepared with
carboxyl 10186 AIRARIR,PRRARM o LG BhenBfis'ald fRIdT SORIL dafh phhe art.
t car 5 SGER RS “BM hodex

At t achme oranes to a cafrier, fan, can be
achi evedddwctady labalied by cofiplidpethe antitandy lto g chsipisurpinesdest @aigpanangse and

condensati on w amnes on the caryjer.. The internedi ate conjugate is then
conj ugat BEFE° 9{{2@ &H‘%’P‘E‘HBV{‘*SC&PE'@&‘% i léfiFtﬁfrP’é‘ﬁg}BY detsetingthe BERSnE R ugat e,

a_boron pdgengdcs t!@a%fié’e’%td%ﬂﬁg’t}%e%ﬁ{%:?fﬁ%%rﬁﬁﬁl A&t Rl %x'&g@leﬁ%@ converted to

radi oactive atons which decay by al phaem ssion to pr ighly toxic,
short - r atigmilehfiesstent labeling compounds include luminol, isoluminol, an aromatic

acridinium ester, an imidazole, an acridinium salt and an oxalate ester.

[0167] Similarly, a bioluminescent compound can be used to label the antibodies and
fragments there. Bioluminescence is a type of chemiluminescence found in biological
systems in which a catalytic protein increases the efficiency of the chemiluminescent
reaction. The presence of a bioluminescent protein is determined by detecting the presence
of luminescence. Bioluminescent compounds that are useful for labeling include luciferin,
luciferase and aequorin.

[0168] Accordingly, a method of diagnosing a malignancy in a subject is described,
comprising performing an in vitro diagnosis assay on a specimen (fluid, tissue or cells)
from the subject with a composition comprising an anti-pancreatic cancer MAb, fusion
protein or fragment thereof. Immunohistochemistry can be used to detect the presence of

PAM4 antigen in a cell or tissue by the presence of bound antibody. Preferably, the
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[ 0159] Met hods of diagnosing cancer in a subject may be acconplished by
adm ni stering a diagnostic i nmunoconjugate and detecting the diagnostic

| abel at twioheth/t1o50an | nmunoconj ugate that is |ocalized POTASCEIOEFIDI

tunmor. The anti bodi es, antibody fragnments and fusion proteins may be
conjugated to the diagnostic agent or nmay be admi nistered in a pretargeting
t echni qumaligiangy that geicaly dagroned swotascat Mashpetfdrablg, e agnestsipanagatid .

Radi oactive agents that can be used as di agnostic agents are di scussed
above. A“®f'tabl e non-radi oactive diagnostic agent is a contrast agent

sui t abl e[d1e9llvammﬂagy,raecaf_emcﬁ HROTRE, DOTARAYETAUMUOEA JraResphy or
ul t rasound. gnetic 1maging agents include, for exanple, non-radi oactive

met al s, Butdeds whatlyafesdable labsl, anch ayadbidrescem meloet.ex epitomxtihagent, .
nmet al - ch t i natijons.that.jnclude 2-benzyl-DIPA and its nonet hy
and cycl 0 Cﬁ%?@%& rggtsai. & é‘é‘oﬁ%‘%%des%aﬁ’%em‘fc?.“l“&é?éﬁ‘i? Sehieqti gl&‘)qti'n FgEDt . 10,

2001, th&aﬁ)gﬂémltb@rap@ﬁibhl%nu&ful\m}rﬁiﬂoé(ﬁljﬁgh@@éaﬂwe&ib@ﬂnélﬁﬁyeédhg@étiﬁ herence.
Gt her imagi ng agents such as PET scanning nucl eotides, preferably 18F, may
al so be PRUACHYOAZWf OdyR top81anthedit ision pegicins Flymreseenitoogpositigensych as

i ncl udi nﬂuorga{roﬁé,aamal cﬁher%%c%é&hgprigg&s suéhﬁgg)%ﬁgﬁgfhig 9&%{.\@3{3 Qfsf’oﬁ‘% %{i ons,

iron ions, nanganese |1ons or npar a contras ent s,
and ul t r kseibech cedtto dstectanpdnd seardysites hysdtkcasg tlieaghaiﬁé lightagellfetlsSi?n. In

Par amagneti c ipons suitable r use i.nclude .include chromum (II11), .
mang angs Py tglsﬁ'ﬂaﬁ Eef(nl tFT’?‘?J II%PO(S a%‘laﬁl?‘}’ pggtgtal}efa?p(yt Py phoyp 1q ‘ﬁ"FI)aPY E¥pper
(1), neadynbayy, PHODOD SRNIIUTHERAPY Oft TEMBREMND @mﬁl@iﬂfg Eﬁéﬁ g (i,

vanadium (11), terbium (I11), dysprosium (Il11), holmum er bi um
(111), wilibregadeigerd dA8 DevargdgralBerge.ullem. \Brnief22r430d 193 LoMpreboars useful in

ot her contexts. . such .as X-r i magi ng,..i nclude hut ,are not.limted to

| ant han u%o??ﬁtl?ria,l a%%iog 1Ay ,B‘é’ ecgaglf‘? Igﬁlthéﬂ’&twgﬁ?%dw ‘Ief‘Pr) E.‘Cthﬁvmgr escent

| abel s i piioterapodiRm aal., f. IMafuest ebo: 1273l 198BR G NC inceRReg aBiNgoand
fluorescein are often |inked via an isothi ocyanate internmedi ate. [0162]

Met al s arl@83ak Ssergéfet al-» Frac NatlgAead: iSei. Asen8%:8744d086); idgm.hBlasoghem. nagnet i ¢

' i Ng. N T | §: 1 ugeg,. linted to:
Gadol | i Lho TR, 8.8 T MBSn o DS TR R, Bl ot T BRR Rl o o
r heni um Lasarscurgirivied. éx402uiiP8 NoPeiegrin erud., Candy 672529 (1990y.der to | oad an

ant i bod | radi oact i nmetal s or paramagnetic jons, It nmay be necessary
to reac%l[oﬁ%&]r\/]\f (frﬁ’uéporsé%l@)%t FaRBVHIG PPISHGUE Sptcet antifodias and ragineniehed a

g‘(;: ;Irrglr i %S%ﬁf 2t 8R8iabIe0 %0 AR il 2FhePipMi D8y PRl ¥ Enowlt C AndinliBddy §an be a
said to be administered in a "therapeutically effective amount" if the amount administered
is physiologically significant. An agent is physiologically significant if its presence results
in a detectable change in the physiology of a recipient patient.

[0171] A diagnostic agent is a molecule or atom, which may be administered conjugated
to an antibody, antibody fragment or fusion protein or a targetable construct, and is useful
in diagnosing/detecting a disease by locating the cells containing the disease-associated
antigen. Useful diagnostic agents include, but are not limited to, radioisotopes, dyes (such
as with the biotin-streptavidin complex), radiopaque materials (e.g., iodine, barium,
gallium, and thallium compounds and the like), contrast agents, fluorescent compounds or
molecules and enhancing agents (e.g., paramagnetic ions) for magnetic resonance imaging
(MRI). U.S. Pat. No. 6,331,175 describes MRI technique and the preparation of
antibodies conjugated to a MRI enhancing agent. Preferably, the diagnostic agents are

selected from the group consisting of radioisotopes for nuclear imaging, endoscopic and

intravascular detection, enhancing agents for use in magnetic resonance imaging or in
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as a polylysine, polysaccharide, or other derivatized or derivatizable
chai n havi ng pendant groups to which can be bound chel ati ng groups such as,
e.g., ethybensdiiasnet etraacetic acid (EDTA), diethyl eneCritsadmspant aaceti c
acid (DTPA), porphyrins, polyam nes, crown ethers, bis-thiosem carbazones,
pol yoxi mes, and |i ke groups known to be useful for this purpose. [0163]

Chel at esubirasorpguaphgdratiopaqueantliconttast aganss fon Xpraps aidconoputéd @mgmpmpbyt her eof
usi ng staqg rd chenistriea. The chel ate L@Ynor |1y.ljnked to the anti body
by a gr ot MR RHCRBROUndSoRHEPORCWy . IekigHg EOIRBICHOBRSPBY i t h i ni el

| oss of FrustHsedRasd radidasti fsheRisioNfilea@8 9 S8MoHRE oA HEMIGh bis?E@ifiE‘,al _ _
cross-linking. Qher, nore unusual’, nethods and reagents for conjugating

chel at esPreérggitigpartheds, aredatioylarlygseful forend@scopit, inteopedatB24Hr 659 t o
Hawt hor n i " Ant i-bod j ugat es" . issue r. . 1989,. t he
Exanpl es %strgg%ltcg%i g%ea | c%l??es%fg?%georaﬁlgfg%l}seaas%éa?eec?‘ﬁg%%%ﬁgé?léﬂ]c?é T HUEScul arl y
usef ul nef @llscdueh as maligmidt abdrons disalsedia Qolbaibeyd UIETPAL. ad. 5,556, 5p10nEt hyl
i i agnostic isotopes in the general energy

and cyclgg xyl anal ogs, used with dia _

range of © o280 N> RERACAR Set - @?{gﬁ?a%%,th%ﬁw@mﬂca%af sichh

non-r adi I a1 .0l u usef ul
for MR, TRRBoRRs R ah by (P R0 Do REn e i Bo: SRERMA AR, (2011
a vari et Enddscomt apicanonsrmaaly beveted lvehenninst isppreaid coh arrhgtumsi thix alladis@nucl i des
of galliu ttriumand copper,,.respectiv . Such netal -chel ate conpl exes
can be wﬁg}é’s é’Fysugg] é’bﬂ? CB?ant g{a}d&ﬁquﬁ etsﬁ‘éeffll %@ PepIFRn PRI (AWOEIAPRY

i nt er est incfAdBSut bl liHRRAGHE-28 MInSYCKINAD MBLLRCYELIL (ROEY €1HEL $5a. Whi Ch

are of interest for stablﬁ binding nucl i des, such as 223Ra ’for RAIT are
enconpas&®dishiZ, Bie/5i Brdat Rb§2m| 61-82) Y Bad7opadisedmdneld it I-420, andidp4al s are

used for I ng. X-rays d conput ed. t onpgr a and i ncl ude 1 adine

corrpoundg(,gltg %&lg%ﬁq ¢ 1%%%?15 g‘H p&%‘%ﬁ?ﬁﬁ?&l ﬁﬁ%n‘ﬁ % IB%{%%{F Ipfeif?ﬁa@é’%omg?l}}?et C.
Speci f i cmoanpefendsy Lt 0 dB0keV] b md;tgfré{b@eﬁytezoo%m A RS usefdl hd UM
citrate, jocarmc acid, iocetamc acid, iodam de, iodipam de, iodoxamc

aci d, i ofjagnasiieagentoHieing sanypandadtection prakeles but@renot lgpitestionte SaC e,

| osef ani g7, 3¢] 58, FeORRLLS7ABatl7, S059! RELICTUBGLUTL A, 11.9PRHRL) £ 358 1.

iotasul, iotetric aci fothalam ¢’ aci'd, 1otrbxic aci I'oxagl’i c7aci d,
i oxot ri zbllc Yael @, HgpBatue] THRQI. uDdag enereies iof asefulezaniiei-rdyzositing

P agment SIRALEIRES Pl pGL AE 20006 AT o e Bb- ok o7 EBbscent
conpoundpreftheP16ReDERPf a fluorescent-labeled MAb is determ ned by
In Vitro Diagnosis

[0172] The present invention contemplates the use of anti-pancreatic cancer antibodies to
screen biological samples in vitro for the presence of the PAM4 antigen. In such
immunoassays, the antibody, antibody fragment or fusion protein may be utilized in liquid
phase or bound to a solid-phase carrier, as described below. For purposes of in vitro
diagnosis, any type of antibody such as murine, chimeric, humanized or human may be
utilized, since there is no host immune response to consider.
[0173] One example of a screening method for determining whether a biological sample
contains the PAM4 antigen is the radioimmunoassay (RIA). For example, in one form of
RIA, the substance under test is mixed with PAM4 MADb in the presence of radiolabeled
PAM4 antigen. In this method, the concentration of the test substance will be inversely
proportional to the amount of labeled PAM4 antigen bound to the MAb and directly
related to the amount of free, labeled PAM4 antigen. Other suitable screening methods

will be readily apparent to those of skill in the art.
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exposing the antibody to |ight of the proper wavel ength and detecting the
resul tant fluorescence. Fluorescent |abeling conpounds include Al exa 350,

Al exa 430WOAMDAL78M noacri di ne, BODI PY 630/ 650, BCDI PY ®B0/Usem9/oBdne PY- FL,
BODI PY- R6G, BODI PY- TMR, BODI PY- TRX, 5-carboxy-4',5"-dichloro-2',7"'-di net hoxy
fluorescein, 5- carboxy-2',4',5 ,7 -tetrachlorofluorescein,

5- car box{FU7dbrAdsrmitivelysircerb axsay b oatald peeforfied aawhmk ynhadaahereatic cancer

6- car boxyt et r.anmet. m no scade Bl ue, . 5, 6- FAM _ dansy!l

chl ori defymt%(’ﬁiﬁ’ra@i‘%ﬁllyn&agmﬂgroé PG ﬁi%%‘if?a&ildﬂ%é? eUHS g, HEX,

6- JOE, NBRinfple IMAbOB&IBe Rt20K&t 0,23 A&OLRh as BAARXFE SR oAl P1o IIE@EN & een
500, Ore%/!on Green 514, Pacific Blue, pF’ut halic acid, terephthalic acid,

i sopht haMAb teindnsalulde yuproatstucly pot polymer-eeated bdadea platd @ta tube.i | | i ant cresyl

bl ue, i .acid, hr osi ht hal i nes,.., pht.hal dehyde,
azomet by 102 GIAAERERME F8 R B VIl B2 G PP SuaB IR OFSou Bt mer ol

crypt at eShe guecidiel contdntiadbh Py detictdlydiaBeTed entitd d§ Uh@® PANM &htydehathe or chel ate,
di am ne, dicyanins, La Jolla blue e, allopycocyanin, allococyanin B,

phy cocy alffpetaturg gy¢ reahiipcukation ia&w%éH@? ofhsyassay gensitirnpapminbe yasigdoer yt hrin

R REG o . . . _ . ROX.
TAVRA, TﬁEéﬁgg&fi%F‘?ﬁ(v t%t ran%{oﬁ&ﬁa?h@géﬁﬁgal&sg%ﬁﬁyﬁe et rganmelgﬁny’llﬁﬁﬁ%dam ne,
and TexasanRéel thd-haiareed dlentamplé, abé itedilkentTihb dihdisg antwitpaf hisamprrdfyntisef ul  for
flow cytonetry anal ysi g, ,but can also he used in epndoscopic, and

i v s BRI B ETEEY FUTOHE PHGE O TSR B A oy e | e es,

ant i bodysinaomeR st g bé HSle 9 d&_éll%iﬁ{: BFerg @t Qﬁoo%ggﬁaﬁ 5%9%01&&9&{5% O¥%h

coupling the antibody to a chem | um nescent c e presence of the
chem | uniigiersesiiontbyryeniowmp rowindekperimentatidny det ecting the presence of

| um nesc a rises.dusi t he course of a chem cal actiqn.. Exanpl es
of chem ﬁjl}z‘lglnjtrag%érﬁ?e %Be}hieﬁ;él\ggﬁﬂg%ﬁ?dg aibr@f’%l&%l ﬁaﬁlﬁfen‘i?ln?’ei%ﬁetr@?ﬁe &fi8an

ar omat i Carb@tzytherlinked @&in@hosoalbent AIsERAZIOLISA) a8 g Aol détH UNTBRDhc@Ngs:asp.oxal at e
ester. [0167h Simlarly, a biolumnescent conpound can be used to |abel the

anti bodi & 28R fIp dpirRcs camiatisive BLEP Ant Pers o8 prraiphEe antiggp propfration is _
nor casee T Re. af 7y oy hay B RO pRRh LR bbb BB Rl e of
a bi ol umuaestyesftdefrctibbi labélsd sidtisle antitedyly adtiziec pemgt ddrectiphesange of
| um nescence, .Bi ol.ym nescent conpounds that are useful for |abeling include
| uci f er i FANPREPR B e Sepplss e hsnesp safidahencighyen @bl of
di agnosi fgipddyrel i gnancy in a subject is described,
[0177] In contrast, a "double-determinant” ELISA, also known as a "two-site ELISA" or
"sandwich assay," requires small amounts of antigen and the assay does not require
extensive purification of the antigen. Thus, the double-determinant ELISA is preferred to
the direct competitive ELISA for the detection of an antigen in a clinical sample. See, for
example, the use of the double-determinant ELISA for quantitation of the c-myc
oncoprotein in biopsy specimens. Field et al., Oncogene 4: 1463 (1989); Spandidos et al.,
AntiCancer Res. 9: 821 (1989).
[0178] In a double-determinant ELISA, a quantity of unlabeled MAD or antibody
fragment (the "capture antibody") is bound to a solid support, the test sample is brought
into contact with the capture antibody, and a quantity of detectably labeled soluble
antibody (or antibody fragment) is added to permit detection and/or quantitation of the
ternary complex formed between the capture antibody, antigen, and labeled antibody. In

the present context, an antibody fragment is a portion of an anti-pancreatic cancer MAb

that binds to an epitope of the PAM4 antigen. Methods of performing a double-
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conprising performng an in vitro diagnosis assay on a specinen (fluid,
tissue or cells) fromthe subject wth a conposition conprising an

ant i - pancweavioicncer MAb, fusion protein or fragnent POEMUSH09/053192

| mmunohi st ochem stry can be used to detect the presence of PAMA antigen in
a cell or tissue by the presence of bound anti body. Preferably,

t hemal i gdetaoyinedfdiLIS4 dre wel-loioagn Ses doriexampleaRiekt et aMbatprarSphediddd ot al.f he

cancer is_pancreatic nGger. [01 ddi tionally, a chelator. such as DTPA,
DOTA, TE ,fa’oafld%%ﬂo eSfﬁa i&’i”i‘gﬁf" gﬂ)%@% %&1 ?S_‘“t“gfv%ﬁ QRcoprefeins Usig tae | apel |
such as aMPARISseant inMIETHOBS IIMOY. ECUDATE BROEDG Y, SHSH. fS pdgdiegyy netal
or radionuclide, can be conjugated to a subject antibody. Ifgr exanpl e, a

therapeu?%@heﬂ‘ﬂg@ﬁﬁreﬁn{mﬂb B ugate can be obtained by conjugating a
Do oact 9Pk ALyl RO R S R G EE Ma , o

conposi tions, suc uor ochrofre, an ord ,
por phyr i hisdseaPANIY epitapevthaiidUstihdt Ghim theapRofaeodisRd tyahéeimet and to

treat lesigns by directing the suitable I1ght to the Iesion. In therapy,
this hasa%&éﬂytm%}%n@ﬁt%m%ﬁ%% cphBe BeFuRER O awertpiRovhsdenshd ¢ t her apy

(Jori et Y{NA%@ aiﬁgj@?@g : HMEA% ES
(Libreri gmlgdr%érg%?%lsl%g%%g\%ano 3& rgh, N@ﬁ%ﬁ’/\g Bri tsa aslé#pcfg%??gﬁ?ﬁ .

Mor eov er quantitede theralouanefi Brbllidemtibay thabis presemitip hetinivhl Sanpiob Oaelyifuad.ed dyes
for achieyin hot ot her a Mew et al., J. | nol. 130;.1473 (1983); idem,
Cancer R E‘? q%ﬁﬁ%@’ﬁ afsflf)g%/}’e Eﬁrg?IB’fefi%éftm‘éW‘.il,ng BNt PP‘“ﬁ\E‘%\HAN&@“gQSA

83: 8744 (0486P)Theiadle e QeB&MabD AlsRh irf3 6 ohAB {9 4 al .,
Prog. O Fn. pltheta R?Sflc,zssz 471 (1989); Ta’?étﬁ?g’ aniire , E%%Z’Irég%g‘?% Med.

9: 422 ( 198Gy forshe prpppratien ofpn ass@akitePudia kisay CoPfije a pOtiz0hesvrthgis poses
her eof are
AR

acmi i st Sy PRk RAREL ST S DA Rhe TR anP 5t BRr SR hSdE R fuch

ant i bodyviab, sibédaridathbtkadatngSdaal ashtdiferancanh %rﬁﬁﬁﬁﬁ% %'sle%(ar@f@fe%ﬁén\/seof?‘munt "
if the anpoynt adm nistered is physiologically significant. An agent is
physi ol oBEdBMWOITSHhi ficant if its presence results in a detectable change

inthe p i tRien I ] i ti ent. is a
ol ccul oA Aot B8 g R Gt R o e LAY ARS e b B R
ant i bodyddtec ¢ireepreseace dlithe GrANM attégen intissue sestipat pldpered drusi & bitstologital i S

usel bl L, agros gl delgoting & ol cease Bl ocall g Lhe collcon i ning
not 11 m diffheh Bnd foA @S0! MR ARGitNRR of PN Wikdh hRe Bloihy BLLEPAVI di N
npl ex), radi opaque materials (e.g., 1o0dine, rium

situ detection can be accomplished by applying a detectably-labeled antibody to frozen

tissue sections. Studies indicate that the PAM4 antigen is preserved in paraffin-embedded

sections. General techniques of in situ detection are well-known to those of ordinary skill.

See, for example, Ponder, "Cell Marking Techniques and Their Application," in

MAMMALIAN DEVELOPMENT: A PRACTICAL APPROACH 113-38 Monk (ed.)

(IRL Press 1987), and Coligan at pages 5.8.1-5.8.8.

[0182] Antibodies, antibody fragments and fusion proteins can be detectably labeled with

any appropriate marker moiety, for example, a radioisotope, an enzyme, a fluorescent

label, a dye, a chromagen, a chemiluminescent label, a bioluminescent labels or a

paramagnetic label.

[0183] The marker moiety can be a radioisotope that is detected by such means as the use

of a gamma counter or a scintillation counter or by autoradiography. In a preferred

embodiment, the diagnostic conjugate is a gamma-, beta- or a positron-emitting isotope.

A marker moiety in the present description refers to a molecule that will generate a signal
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gallium and thallium conpounds and the |ike), contrast agents, fluorescent
conpounds or nol ecul es and enhanci ng agents (e.g., paramagnetic ions) for
magnet i ¢ we=0rme®oi naging (MRI). U S. Pat. No. 6,331, 1PETdsSs@wiobig2 VPJ
techni que and the preparation of antibodies conjugated to a MR enhancing
agent. Preferably, the diagnostic agents are selected fromthe group

consi st i nedenpradadiroined copdisohisorExanpleaat markginngetiesrnddadopidmbitinspes,

i ntravascul ar tectio nhanci ng. agent s for .use.in nmagnetic resonance
i magi ng S 905%58%3?@&39?“?%'5?‘6’6%6%133?{8 b&%ﬁ{n,uggfené ﬁtssanflor X-rays and
conmput edpiramBgrctipMbelsand fl uorescent conmpounds for fluoroscopy, including

endoscopi ¢ fluoroscopy. Fluorescent and radioactive agents conjugated to
ant i bodi 8488} Theskiading obimplarinpeietiesge entmpgetreaiiy cantdnadsbodiesecapdet i cul arl y

useful f |.C,ol ratiye or.intravascul ar detecti on,of the
t ar get ed&){acﬁfﬁlris g%%?@%@&%%@%@?%ﬁﬂ‘eé. govia gythe iags 33’8”8? m&ﬁ‘ﬂé&g% hiScel | s,
such as reghidgndederibethby Ken@alydit sk CigedhinnAGRI e D eI 75) WchursRatl., Nes -

5, 716, 59%‘, 6, 096, 289 and U. S. at)pl ication Ser. No. 09/348,818, the Exanples
section SRineAda BhclorlSé athil ghalenh) GonceaterdfddI9articul arly with gamma-,
bet a- ang)1896 iTht AR5 A<t BBt in Y e Gl en there
is spr eaf:lb tg]sa Struct ur eﬁ%@d{l% %ﬁﬁgﬁugggggcopgﬁggﬁgﬁyggﬁfﬁ@%ﬁ%n.

Radi onucini thediagsesisudr stagingafs patioioginalsehditioh oFmgexapipye, iste meBoddesn bar e not
limted to:;, F- 18, M-5 M-52m Fe-52, Co-55, Cu-62, Cu-64, Ga- 68,
As-72, BES9E0 d%FQtf%‘POﬁBﬁ%fﬁfPreé% the ¥ ;‘\Wé%t}gezrsll%}g?s PROCTSAHE Cneen 10, 1- 120,
and 1-124. Total decay energies of useful positron-emtting radionuclides
are pref er abl ¥ 3vaBingrays/Detretiopr ef er abl y under 1,000 keV, and nost

preferab 7 Q0 ' x ' i s Utidizing
e, § oSG Ak melRalh: BPHSIIFELARRC thadii: HLANIAThbAEILNQE LN & NSy
Fe-59, Crdh. IGahsEchiBgus/d, infRusr@3ginfigragimforlexarthple] antibodies haabdled 23h 1- 125,

|- 131, Yb- 169, .Hg- 197, and T|:201. i f ful, -
e t 1 ng? FABRGAII T BeaRdisa it artiEotjeTor o ou by A RERESREFBABI 8O- 650
keV, andidias thenb&dtRhall ¥ish@nRA e eMmal dhniMido r2diPisBRRes | Sed Bk 224 gﬁ&e present

invention contenplates the use of anti-pancreatic cancer antibodies to
screen bPivastve &d.)s RPN ABELEP MONSICL OIS AP AN EHS@DHES FOR PAMGTEGL i gen. | n

e, | TURBRPRRY A AL PROC on A O 4SBT VPR ORGBIGHELT, T P
bel ow. FarREMINCTEN'® PHARMAORU THCRgNSSIENCBSL 8tly Beitieh, @airdroghalsuch as
rurne, (%Qé)rf%' g24-g5u2ngih&]éc%<e}§jub(1)ighigg r(rj%r] 1r9719518/)’ Er?d Brown, "Clinical Use of
Monoclonal Antibodies," in BIOTECHNOLOGY AND PHARMACY 227-49, Pezzuto et
al. (eds.) (Chapman & Hall 1993).
[0187] For diagnostic imaging, radioisotopes may be bound to antibody either directly or
indirectly by using an intermediary functional group. Useful intermediary functional
groups include chelators such as ethylenediaminetetraacetic acid and
diethylenetriaminepentaacetic acid. For example, see Shih et al., supra, and U.S. Pat. No.
5,057,313.
[0188] The radiation dose delivered to the patient is maintained at as low a level as
possible through the choice of isotope for the best combination of minimum half-life,
minimum retention in the body, and minimum quantity of isotope which will permit

detection and accurate measurement. Examples of radioisotopes that can be bound to anti-

pancreatic cancer antibody and are appropriate for diagnostic imaging include *™Tc, ''In
and '°F.
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utilized, since there is no host immune response to consider. [0173] One
exanpl e of a screening nethod for determ ning whether a biological sanple
cont ai ns wbheoRAWAsoant i gen i s the radi oi nmunoassay (Rl A) PCEarS2@AasyIbEe, in
one formof RIA the substance under test is mxed with PAMM MAb in the
presence of radiol abel ed PAMA antigen. In this nethod, the concentration of
t he test [H8DktThacebjestldantibediesn)ustilsely\frqgneporantd doddn protdifeal soeinrte 10belddabel ed

PAMA anti gen bound to the and directly related to the anount of free,
| abel ed Wiﬁ/@a%?maiga@m 1085 Pt 2 LY1%B fé‘d@i%é FeRjraskigsatidonpyrposse 0% gaYq y

appar ent dﬁagndsﬂos(ﬁ)_rﬁfast%%tls thad atdVar@hllarlyQkedtl e hgnaat }e‘é&lléﬁge iirﬂaé%ﬁlé ro assays

can be perfornmed in which an anti-pancreatic cancer antibody, body

f r agment camprisgiadelipumt wianganssey dyspiosion dastbhiuwn pirase icsy. rAdtitiorebegaxanypl e,

MAbs can. t hed 1o _a. po [ ch.as am nodextran,, in.order to |ink
{noﬁlgg C%'%%’é?lﬁb%oéj Psh 68%%11{%%%8]; Hjaegluén’ﬁéff%?ﬁ‘gp’-%%’é‘frﬁ YR A plate or a

tube. [ Odetlym@irheAnsibbdiabh® frapnvénty BeRSHednSal bd clafugaradb LitraadRar ent to

those of skill in the art. The specific concentrations of detectably

| abel ed ERHEHPARGRE 0. diof F¥unpleaie Wistppundenestagantis roipesomamcubat i on,
as wel | ﬁ&o%geﬁ%@t%;@mtﬁ%%%f?@%t AB% Rghlg&gg@g%gg%@%@g on various

factors 1 ncludin e concentration o en i n the sanple, the
nat ur e of0196j Iis appfearederbddient, k bispddific tivdidngambé totijtigatal toa @atpdte of

anti pancreati ¢ cance %@&)l bod¥ may. be determ ned according to well-known
met hods. agﬁﬁbs%’?%f“_?“?(@dt 1$PRgg AR 1qulm%¥/¢°°élﬁ?r§et“%f’rﬁ§%a§ror’i’? n82per ative and
opti mal  &%%AYngE Qék?it FdraRs i MraSinl iﬁsgiﬁgmm{da%@ Nﬁ@feﬁé@érﬂ%cﬁ‘xﬂeﬁtofﬁte' ne

experinentation. [0176] The presence of the PAMA antigen in a biol ogical
sanpl e cemtipst agentds ailipesbnss i Frgfezabls ey posbingkeuhprimsuainsdeitd TP Agsptyde( ELI SA)

(e.g., Gold e a.ng'n col . 24: -..58, 2006). In the direct

conpet i t‘f({ygleﬁﬁ){&?hgd (h#hg Oéglcg’esm%fﬁéstﬁﬁpp%j#é’ﬁ’eprepar ation is bound to a
sol i d suppor tPhdiniaceatiéAIFSwikibge ERciplatd | uid or cellular extract being
tested and a %%,nti tﬁ/ of detect ablgwl abel ed sol uble antibody is added to

pernit déd@th isditional phargacantipal apstordsanan breenmplazadyio conisplehe funatieriobet ween
| i d- phas: i at i 4 .
Goubl o 4rnPh i 8RRl R RS SANDI K nerdibfh alicBOR | ERfreyPeteass g o

assay, " preparati@s cambe prepardnh®ugli thenise gepolamdrsttbeompralorddssb ARt require
of the_anptigen, Thus, the doubl e-determ nant ELI SA

Ts SPZ:‘ Zﬁ@gﬁisghﬁﬁ@yg‘?%ﬁm bR RPIGR- F1OF SperRlF. Rifeorarativla RAYMe an

anti gen inBlude flatrite€ 8F pSI3HR FeneeLvin§Qcetate) and matrices of a polyanhydride
copolymer of a stearic acid dimer and sebacic acid. Sherwood et al., Bio/Technology 10:
1446 (1992). The rate of release of an antibody, antibody fragment or fusion protein from
such a matrix depends upon the molecular weight of the antibody, antibody fragment or
fusion protein, the amount of antibody within the matrix, and the size of dispersed
particles. Saltzman et al., Biophys. J. 55: 163 (1989); Sherwood et al., supra. Other solid
dosage forms are described in Ansel et al., PHARMACEUTICAL DOSAGE FORMS
AND DRUG DELIVERY SYSTEMS, 5th Edition (Lea & Febiger 1990), and Gennaro
(ed.), REMINGTON'S PHARMACEUTICAL SCIENCES, 18th Edition (Mack Publishing
Company 1990), and revised editions thereof.
[0192] The antibodies, fragments thereof or fusion proteins to be delivered to a subject
can comprise one or more pharmaceutically suitable excipients, one or more additional
ingredients, or some combination of these. The antibody can be formulated according to
known methods to prepare pharmaceutically useful compositions, whereby the

immunoconjugate or naked antibody is combined in a mixture with a pharmaceutically
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exanpl e, the use of the doubl e-determ nant ELISA for quantitation of the
c-nyc oncoprotein in biopsy specinens. Field et al., Oncogene 4. 1463
(1989); Speandiodazsoet al ., Anticancer Res. 9 : 821 (1989pCT[UB2008j0531m2 a
doubl e-determ nant ELI SA, a quantity of unlabeled MAb or antibody fragnment
(the "capture antibody") is bound to a solid support, the test sanple is
brought switablecowipaat. Bietife phvepleapbufferedsilineddyne amdlpibe oftapiidringcekically

det ect abl bel ed bl bod bod t dded 't
por m 1 st iabt S erh b Sufle SRS MRty BB tsart o3ferbet ween
the capt Bia@n;ﬂéltArQ@ﬂé’ual apHAGIA CROA TCARahed A F@RMS AND DiRgy@r esent

context, an anti bodgﬂ{fra gnent is a portion of an anti-pancreatic cancer MAb

that bi nBELIYERY SYSTEMS, 5th EdiéOIP(iMﬂ Sahehigeml 99WBtahd @nodrofged.j,or m ng a
doubl ed } | d et al.
sagr ae gggn I dos IEIELﬂa'—? pﬁglr %’ﬁg%g@f lgt?‘rEae&\m %I%:lﬁ’ IEIEIPEAsaf or fos

and myc Onmrpaxﬁ}oIQQODLSanUJSeﬂgedtdml(ﬁdy%fe&ystem in METHODS | N MOLECULAR
Bl OLOGY,  VOL. 10, pages 273- 281 (The Humana Press, Inc. 1992). [0179] In
the doubl®Idkilde W@CCEW@)A@ onakeds antihods cambe frsmylaed fonintyeyousr agment

nust bi ngdtﬁﬁ’us’?ra? @W ht?c}lu§ dle{eghgﬁ bxné:otntlh{i% hlkﬁglo%p'FE)PrHSI onsc}gm zed by

the capture ant erm nant forve
ascert ai mjeghien har be pIesdaﬁémnamitldgeﬂgelfenmr@,emtampml@ obmomlynﬁas?epl e.

Alternativ ass can be ormed to uanti at e the amount of PAMA
anti gen f(ﬁg? Xéf§ ‘?S‘E}é C?‘%éfirﬁ’reée’tylafl ]g}ll ?&Fﬁﬂs@o feBbEye fichifamste

quanti ta§dsgﬁlsﬁ§1§ A ERMs BEeRBIsIoRE FTB& 1Py dqﬁ&l)déqjeﬁﬁleg Al daARSn@Aln PUrified PAMA
anti gen 180] The anti - pancreatic ‘cancer usi on prot e| ns, and

f r agnment @rmh@t@mﬁgqltswcarae seypending,fstabiliieg prdépatistersomg afentsn Ad&sr&anvkiyt Such
a kit arrier S CO art nt al | to receive in
cl ose co&%ﬁtgyﬁelﬁ% 8??8 %%P@OX@ fzgfrﬁg?r Cr?é’éﬁﬁtgpg%% zfssu\lffﬂ?if’élghlflﬁb"ég and t he
| i ke, easbrilefpyfayetfeoRtaadrNBsforARBS conprising the separate el enents of the
i mmunoassa 0181 The subject antibodies, antibody fragnents and fusion

pr ot ei nsl aﬁ‘ﬂo @aﬁn%ma%c@waa& aeltedantibody, ﬁﬁé@éﬂdbe@@ aHfesipaptenmiagen in
Lot onti oY bORALRART &b HEAMAP lchlaAl ARLH oy BRG iFerB S el NPy L

det ecti on can use eterm ne ese ce of an |gen and to
determ nprefdmeddnﬂ)bdlnimmltlthmamfboﬂher ﬁ’é@d’éer&rﬁlﬁdrgﬁhs hdminkwered am dedgt bs3e. I n
an be acco shed pl ying a det ect abl Iabeled

Situ dete €
ant i body© t%tg g%ggﬁm{‘? RIOTFAN BFAOSY n%‘lor 8‘8 theadnypiseaion may pe ghéorpmvnuant i gen
i's presemyRehi & Raiid bimerpeisEtes. In general, the dosage of an administered

immunoconjugate, fusion protein or naked antibody for humans will vary depending upon
such factors as the patient's age, weight, height, sex, general medical condition and
previous medical history. Typically, it is desirable to provide the recipient with a dosage
of immunoconjugate, antibody fusion protein or naked antibody that is in the range of
from about 1 mg/kg to 20 mg/kg as a single intravenous or infusion, although a lower or
higher dosage also may be administered as circumstances dictate. This dosage may be
repeated as needed, for example, once per week for four to ten weeks, preferably once per
week for eight weeks, and more preferably, once per week for four weeks. It may also be
given less frequently, such as every other week for several months, or more frequently,
such as two- or three-time weekly. The dosage may be given through various parenteral

routes, with appropriate adjustment of the dose and schedule.
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sections. General techniques of in situ detection are well-known to those
of ordinary skill. See, for exanple, Ponder, "Cell Marking Techni ques and
Thei r AppwDcatoamryod i n MAMVALI AN DEVELOPMENT: A PRACTI CACTARRROASHIA 13- 38
Monk (ed.) (IRL Press 1987), and Coligan at pages 5.8.1-5.8.8. [0182]

Anti bodi es, antibody fragnments and fusion proteins can be detectably

| abel ed wi th aliys appropriate marker noiety, for exanple, a radioi sotope, an

enzyne, féu rescent Ig\bel a dye, a chromagen, a chenm | um nescent | abel,
a bi ol unﬂﬂg L &fariops grapadigients %@f%@ﬁé@@@omﬁwg comprggpts shigablgfoker noi ety

can be atrééfﬁil'gQ)‘r %&tgﬁé)ﬁ? % BRtaskd ek esh ?g%é&' BY gﬁ?gr&arﬁ%yw}’l?al}f $€1eR e 9aMME

counter or a scintil Ion counter of by adutor preferred
enmbodi memttibotihentipaybiodingdragarentugafusion @rcaelgaﬂﬂascnbbakhaelm r1f the

positron-emttin 0t.o0 in the re sSCription
refers t& Igp(?‘?moélgqﬂ’ lqlﬂngW?qenﬁgfe %?JAT"PP ‘?rbﬁaﬂoﬁffg@iu i@égék“?ﬁ%?é’&
condi t i Ofkg alif¢AAPY @ailapfsudfpdsk{%frorm&t.fbﬁsa H@ﬁ&@%aﬁl@@fgb%& QRe ki€NZYMES,
fl uorescent | abels, chemi | uni'nescent [ abel s, biolum nescent | abels and

par amagnedmroneats shrougl soraxpthahioutsi maly bfglngmdﬁtér Ree typeioddedse, tfor

ti- i b t and
Fechnt qu e TR S pe bR SRS P S BS BROR PRSP BioiEes
descri beghtdthe Kednetly sutiedl InHalation bvibesAthRalE®be hseldl 9 GdrtaiSeMBbEinthtsal -
Cin. Chim Acta 81: 1 (1977), Shih et al., Int J Cancer 46: 1101 990)

[0185] THRAMHPANSTedES canaskantitedy iof pefissn dindingstragmerd theseaignasnbs provigedr
used to f’h\%sfb of Q%}egﬁe&ib %'r ﬁutgfngécttlgg B9¢ talﬂln%aa{[ 4@%&1{9% L 1E)h0n For

exarrpl e, suc e use ect pr ess e PAMA
ant i gen eugbplakzqgmepaeatdncofaatibaty. (elgn K[wumeﬂlag)mﬂs"lrbdrm(mctzi; 0619-09)86]

Var i o di nos cC jinn t h radi ol abel ed MAbs are
\Aglr: ﬁﬁzmﬁ‘ibglofiﬁ%lé‘t F‘ié‘gﬂc\?/ﬁe\éﬁénl ?Pﬁ?&i%‘ﬂféé? %ﬁr"é\ém?ﬁi‘fat?‘g}l‘lt%w BO¢ant i bodi es

are | abeldghindr NrAsoRR e bk NHe ERHAIRLS URMR AL HaPLERBHGRS 1 Nt O a
patient. A ganma canera is used to detect the |ocation and distribution of

ganma- eniyeplifiged fedhulat orsopfascongweition dhat eseanwithlele fSricverstiaian( ddki) may

RADI OLAB E NG AND TH PY P
Tong) - CHESE AT gamon NPT GRe Tor rerbli b O5COPL STP ShAPRTON S

PHARVACEIdafdof. (HELENukBnerd 8idd nfaglibe iueed intleaeasue a@tno@hmlfe@% -a)pouB tra§24- 652

(Mack Publishing Co.. 1990), and Brown, "Cinical Use of
box, tube, or the like.” Kit components may be packaged and maintained sterilely within

the containers. Another component that can be included is instructions for use of the kit.

EXAMPLES
[0197] The examples below are illustrative of embodiments of the current invention and
are not limiting to the scope of the claims. The examples discuss studies employing an
exemplary anti-pancreatic cancer monoclonal antibody (PAM4). Clinical studies with the
PAM4 MAb have shown that a majority of pancreatic cancer lesions were targeted in
patients and there was no indication of uptake in normal tissues. Dosimetry indicated that
it was possible to deliver 10 to 20 ¢cGy/mCi to tumors, with a tumor to red marrow dose
ratio of 3:1 to 10:1. The data show that PAM4 is useful for the treatment of pancreatic

cancer.

Example 1. Humanized PAM4 Mab
[0198] In preferred embodiments, the claimed methods and compositions utilize the

antibody hPAM4 which is a humanized IgG of the murine PAM4 MAD raised against
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Monocl onal Anti bodi es,” in Bl OTECHNOLOGY AND PHARVACY 227-49, Pezzuto et
al. (eds.) (Chapman & Hall 1993). [0187] For diagnostic imaging,

radi oi sotwpesiomaysobe bound to anti body either directly @cTiusdimwasiiby by
using an internediary functional group. Useful internediary functional
groups include chelators such as ethyl enedi am netetraacetic acid and

di et hyl epaicré¢asivicasee nuaac dlimardgdtidn of tie wangl £MIsegudRbhwas utdized tsupr a,
and U. S. Pat. N%H 5,057, 313. %%%83 The radi ati on dose delivered to the
patient FEURRINGHEMIBIEMOLSE FRAMA) despenissi ke Rrodugedtig humprizedioi ce of
i sot ope i { N30 a1 i 8l tion in
t he body?g%% G%rﬁ?%%ﬁ%rﬂ%f %tgggtfe Hfuél (ﬁ%@%@ﬁz/m&ﬁ&ﬁa&g}ﬁﬁﬁe et e%%al%gn and
accur at eamkhghiverght chdimaofthe sioufe madinwighdtutip ésto thinatan Feamedverb edgieh t 0

ant i panc tic,cancer antibod nd.are . appropriate for diagnpstic.jnmging
el e M g e R whe BBl L higutrad K Bthpayh ™

f ragment sheafiflurinéSioQnteRiadk SHii%am&PmOASLI G hRRRIIRY oV dliaPRITBABGNRTA C | ONS
and a variety of radiol ogical contrast agents for purposes of in vivo

di agnosi &ro@adtir yive digganstis anddherapeatiparethaslsl arly useful for magnetic

ron +onD OB PSP AL RS AR (U TP ERAR A R R OB PRk ™

agents 1 nc om um

r Eeni u ][n MaAly a?umAtae;ﬁmmnm kh%)»klﬂhul[ﬁ}m @Iﬁtiﬁbdﬁgmmlﬁabéﬂ}idtﬁﬁﬁ& sisovaadndtr agment s
t hereof can al so he conjugated to ultrasound contrast/enhanci ng agents. For
exanpl e, ﬁ’@rfé{SLﬂfg) |A§\4‘6 YEREon exkibited g thighestdepres od sertiengg kamelpay @r‘g@d, t he

UL 1 8SOUBRE AT EASKRRSANLR Py L LRSI Akl HBRS THISE. n LR v o

preferred enbodi nent, a bispecific antibody conj ugat e 0 a contrast
agent . Fard BXEnpH & Rstvire bélsget as the hambn froohgwoeks intongiitls thenurénet GARs one

oo ol PANS VG v o desperhe R 36 DR PR e b i Phosome
conpr i sepurarPiritAo@NINIIRA IRSRIVEL Qa6 QYA BREplYceaht SEIEHRS Qecfu}aﬁceofé% ?dé:g]e

surface of the |iposone. Pharmaceutically ‘Suitable Excipients [
Addi t i onbBimphzationes the RaMirheanoenimefIGh dBenpl foyethine acidmesidies imBAYA at i on

of actio L- J.C_cancer, .anti i,n_a therapeutic ..
appl i cat F%%?hagg%lﬁ{%% p?%ﬁgé;%?ﬂpsrvéeﬁg ! é’fl}t%lﬁg Blgrﬁﬂ 46’_ Pasg %‘e E W?Sb(iféﬁlotnhe use
of pol yntasthee esdpdsermave morél oot bha gamdibotn ottt FRad)didsagmest or fusion
protein. For exanple, bioconpatible gol yners
residues were 21M, 47W, 59P] 60A, 85S, 87F,’and 100G of Vk and 27Y, 30P, 38K, 48],
66K, 67A, and 69L of VH. The DNA and amino acid sequences of hPAM4 Vx (SEQ ID
NO:16) and VH (SEQ ID NO:19) are shown in FIGS. 3A and 3B, respectively.
[0200] A modified strategy as described by Leung et al. (Leung et al., 1994)) was used to
construct the designed Vk and VH genes (FIG. 4) for hPAM4 using a combination of long
oligonucleotide syntheses and PCR. For the construction of the hPAM4 VH domain, two
long oligonucleotides, hPAM4VHA (173-mer) and hPAM4VHB (173-mer) were

synthesized on an automated DNA synthesizer (Applied Biosystem).

[0201] hPAM4VHA represents nt 17 to 189 of the hPAM4 VH domain.

5'- AGTCTGGGGC TGAGGTGAAG AAGCCTGGGG CCTCAGTGAA
GGTCTCCTGC GAGGCTTCTG GATACACATT CCCTAGCTAT GTTTTGCACT
GGGTGAAGCA GGCCCCTGGA CAAGGGCTTG AGTGGATTGG ATATATTAAT
CCTTACAATG ATGGTACTCA GTACAATGAG AAG-3' (SEQ ID NO:20)
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include matrices of poly(ethylene-co-vinyl acetate) and matrices of a

pol yanhydri de copol yner of a stearic acid dinmer and sebacic acid. Sherwood
et al, BiwOPeohmaioogy 10: 1446 (1992). The rate of rel eas@/uskooansanti body,
anti body fragnment or fusion protein fromsuch a matrix depends upon the

nol ecul ar wei ght of the antibody, antibody fragnment or fusion protein, the
anount 0f0202} ihBAM4W{Bh‘épreEéiﬁs B nfihxs stand of e hPisad4 ofH dospar sed particl es.
Saltzman et al., Bio ){ . J_. 55 163 (1989); Sherwood et al., supra. O her
solid doSUBRCMERAR g 180&bHMIboad i n Ansel et al. . PHARMACEUTI CAL DOSAGE

Gonnar 0 (et 1o C REM NGTON S MR OK e ERERS AR B SR

Publ i shi mgce@m@mmwc)ac@@aCCe”vmr@d}T@mAdfercm@mafG CrovR(TToa

b ot ERAGETRES BHORIT Lo L RRabi ek B aF ottt 2, one

or nore AMETTIOIEATITWEr RATEAGE ACTC-$9BEQAPMDRAYI on of these. The antibody
can be fornul ated according to known nethods to prepare pharnaceutically

useful conpositions, whereby the i munoconjugate or naked antibody is

conbi ned;y t mpceut i ¢ e e ent. Sterile
phosphat [ﬂzgﬁff%éd{égg H%Eeeraiugnc%n exa @%Sg?%f‘%%g%%?ﬁeﬁ 1§ suitable

exci pi entomplemhentasitb teadt @hewx difiee éHncarre Rvedl ditidi0 W 3'@n8desIPANI4YBR art .
See, for exarrpl e, Ansel et al PHARMACEUTI CAL DOSAGE FORMS AND DRUG

DELI VERYnSySFEsnea o foray 3 showt dquble sramdasi DNA taydied by shecregtead itha léng ed.),

1900) . R oo SAR et T me t{%@%?ves%%%&éﬁ#ﬁ%%@%ﬁ%% R e

ant i bodystmadedaBNﬁéorrmltatged afcbubiemtramdlﬁh@u&)mpbmm bBtheait I1®Itb 3!4 1aof HmerMex anpl e,
bol us in| i,0 conti nuous | fusion. Fornmu ns for injection can be
pr esent egﬁpﬁl%npﬁr‘aﬁggﬁ th?lT‘rPll dgn the presnseP chbfﬁlOrt,phrggmlq leqiidse

cont ai negsa MAVEHB AO0Kagd 8® AMESSEFORL o \t6rm Eﬁ%ﬁthmmsvﬁarrhfeake such
forms as suspensions, solutions or enulsions inoily or aqueous vehicles,

and can wnsistlieA ppuioms Rest rgstyicéeresites fensuhclasing as preaveli mgF1Gt4dbi | i zi ng and/ or
di spersing agents. Alternatively, the active ingredient can be in powder
formfor constitution with a suitable vehicle, e.g., sterile pyrogen-free
wat er, bigf ovie VEEA CKGLEHG TTe5 CAGIOTCADAGISA 6, TARERG &t T bady GTO Agment
thereof or fusion protein may al so be admnistered to a mamal

subcut an@@&%i@N&iz y other parenteral routes. In a

hPAM4VHFOR 5'-TGA GGA GAC GGT GAC CAG GGT TCC CTG GCC CCA-3'
(SEQ ID NO:23)

[0204] A minimal amount of hPAM4VHA and VHB (determined empirically) was
amplified in the presence of 10 pL. of 10X PCR Buffer (500 mM KCl, 100 mM Tris HCI
buffer, pH 8.3, 15 mM MgCl,), 2 umol of hPAM4VHBACK and hPAM4VKFOR, and 2.5
units of Taq DNA polymerase (Perkin Elmer Cetus, Norwalk, Conn.). This reaction
mixture was subjected to three cycles of polymerase chain reaction (PCR) consisting of
denaturation at 94°C for 1 minute, annealing at 45°C for 1 minute, and polymerization at
72°C for 1.5 minutes. This procedure was followed by 27 cycles of PCR reaction
consisting of denaturation at 94°C for 1 minute, annealing at 55°C for 1 minute, and
polymerization at 72°C for 1 minute. Double-stranded PCR-amplified product for hPAM4
VH was gel-purified, restriction-digested with Pstl and BstEII restriction sites and cloned
into the complementary Pstl/BstEII restriction sites of the heavy chain staging vector,

VHpBS2, in which the VH sequence was fully assembled with the DNA sequence
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preferred enbodi nent, the antibody or fragnment thereof is admnistered in a
dosage of 20 to 2000 mlligrans protein per dose. Mbreover, the

adm ni st ra0i20r/ar@spobe by conti nuous i nfusion or by singlPeTars20mlosiipt e

bol uses. In general, the dosage of an adm ni stered i mmunoconj ugate, fusion
protein or naked antibody for humans wi || vary dependi ng upon such factors
as the pedodig' the ageslatmmlgmmlomai@htand aeme@ﬁrm@ﬂ pemiticdalfrapaniiatddan and

revi ous iC i stor ica deS|rabIe 0. prqvi de the
Peci pi enfhgvﬁad' ‘Q‘HQ&HBX é?q“%/ﬁ?ﬁﬁ* ' jeﬁ}ﬂat PBagr%IF BORA %‘iﬁsﬁ%n@’%@ A or
naked ant/iHy@dy(1 et'.a@I ﬁ?bﬁ&ﬁnﬁ ai@gﬁi90f99(45 QHﬂoe\pﬁlHﬁ a%(h@fé%ﬂjcttl nfe kg as a

singl e intravenous or usi on, al though”a l'ower or higher dosage al so may
be adnmi ninstodresd aasixtsien basestugsiowas off the aramlatl‘bm isitidbemgelonsy fxditnepkat ed as

needed, for X or four e erably once
per week FHFUEY ?gwg%kiﬁeg ﬁ@ﬁlﬂ/% 80 #@%mg‘?ﬁﬁor f our
weeks. | testiyioRFra@mbe igioBe exResidn/ Ratde, f}fd'H&LZ %ﬁﬂh RBtaRkahy eirbRionneek for
several nonths, or nore frequently, such as two- or three-tine weekly. The

dosage nﬁ%seﬁ@s danhoth hupaules beavy 6bd lightrchpine uager thriecdrol of kel enhenespr i at e
adj ustme 1d 9 Cﬁ&nQ@?%%ﬂ SGNEQE %r?e a{s%ﬁgl(ervf% LQuS; 5IRqdi ment s may

concern tarni’n Snents suf or ot eat Img or di agnosing
di seasedahplfeagionn Smceahd Imaf/y clite ragliar of pAHLS 1aEks acBathHI fesadctibe 8itd, tigine
anti body, antigen bi ndi fra ment, or fusion protein as_descri bed. her ei n.
If the cOHEBITITS SO %Hﬁﬁ@ﬁ@rhr@g? ptweamihii il sitsrptithe yrstable

for nul at @fﬁiurf &{d dle Hu‘{(ﬁﬁysn\é'p?estsﬂﬁn@lllé @{L?&éﬁt&aﬁiﬁl@ resﬁﬁfr}% ABred¥iof? (f@dt%rgel lvery,

a devi ce capable of delivering the conmponents t sone ot rout e
may be |Wclleud¢el@nat®h@Sh1§/@M4MHmﬂrm20e f or appl i cations such as parenteral

del i very, .| Syri t he osition into the body
of a sub}ogk!?] %Pﬁ% Sﬁgft&ﬂg tﬁ‘é\‘?flilg ‘ﬁ&?}&&%gﬂ dc\ﬁ??&@?’fcﬁt n embodi ments,
an anti - PRARHIAA €1 I7aRE6 and APARROYK BI(1 59 eHBNerl s Mih A cfiaa arRpbed BSJveOf may
be provided in the formof a prefilled sKrln ge or autoinjection pen

cont ai ni AAM4YEKer ppé& VKB W@ieoﬁmldrfwdlba(ttWQrS ot oligophleptigesh B MAYKBAGR of
ant i bOdyan(den}?gﬁxMélﬁéﬁdl{Zase&ﬁ(s %Iow Ther. 2006, 28:1619-29). [0196] The

kit conponents may be ageélatoget her or separated into two or nore
containers. In sone errbodl ments, the containers nay be vials that contain
onposition that are suitable for

sterile, | formul ati ons of _a
reconst i W@i‘? #Aﬁﬁmﬁﬁve%ﬁn%m&éﬁ?y%og% hEAMb V& doraer s suitabl e for
reconst i SLGA@@CEFQ@AQF ceitlcutch T@fT d&?éTGﬁ%@@AﬁGA@A‘Qﬁz{GW@CR?@d hat may
be used i nclude, but are not imte , a pouc
CTGCAGTGCC AGCTCAAGTG TAAGTTCCAG CTACTTGTAC TGGTACCAAC
AGAAACCAGG GAAAGCCCCC AAACTCTGGA TTTATAGCAC ATCCAACCTG

GCTTCTG-3' (SEQ ID NO:24)

[0207] hPAMA4VKB represents the minus strand of the hPAM4 Vk domain
complementary to nt 153 to 308.

5'-GTCCCCCCTC CGAACGTGTA CGGGTACCTA TTCCACTGAT GGCAGAAATA
AGAGGCAGAA TCTTCAGGTT GCAGACTGCT GATGGTGAGA GTGAAGTCTG
TCCCAGATCC ACTGCCACTG AAGCGAGCAG GGACTCCAGA AGCCAGGTTG
GATGTG-3' (SEQ ID NO:25)

[0208] The 3'-terminal sequences (20 nt residues) of hPAM4VKA and VKB are
complementary to each other. Under defined PCR condition, the 3'-ends of hPAM4VKA
and VKB anneal to form a short double-stranded DNA flanked by the rest of the long
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box, tube, or the like. Kit conponents nmay be packaged and nai ntai ned
sterilely within the containers. Another conponent that can be included is
i nstruct iwoofoari7awse of the kit. EXAMPLES [0197] The exaoplussodmbave ar e
illustrative of enbodi nents of the current invention and are not limting
to the scope of the clains. The exanpl es di scuss studi es enpl oying an
exenpl ar yligmuitleptidesr Eatli annealed end so@natisangimearnfor hedsanbd?ivibh.of Hel shgtal
studies wit PAMA. MAh hayve. shown t a mpjority of pancreatic_ cancer
| esi ons %éarnge‘{ g&ﬁétr%s&hi% 134t Oélhlt%s“t%%b ?‘énw%‘? RENG I SBiob hP6M4¥Kake i n

nor mal t TE3YRSA waeFhriRl hihplifeh GAthe drdshate JriwdRRorPOsiERoti@sde! i ver 10 to

»h
20 cGQy/nC to tunors, vmth'u) a tunor ‘'to red marrow dose ratio of 3:1 to 10: 1.
The dat ahRAbA VKA CRANG hPANI$EKEDR torfornn thet ful-dengtimhP AM4o¥rciTeat i ¢ cancer.

le 1, i zed 0198] | ef erred . i , the clained
ot node. A UBRBERDs SR, ARy Wl PhBaG HBRBTRTEN | s humani sed

| gG of the murine PAMA MAb rai sed agai nstpancreati c cancer mucin.
Humani zati on of the muri ne PAMA seguences was utilized to reduce the hunan

ant i nouseP AMAVERACKRAU) C AdSpEnseCTRApESaed GheChuhahi Ted CHAMA, nuri ne

conpl ene f ermning regions (CDR) were transferred from heavy and
| i ght vaﬁEg{){%Nccﬁgé)ns of the nouse i mmunogl obulin into human framework

regi on (HR)MANVKHIIRIY'- FaRUEATeSTCIOAG AW T CO€ CePITae g CHT-3gREQhuman
FR resi dlﬁ}s\l V\#,} h their murine counterparts. Humani zed nonocl onal anti bodi es
are suit ©40r use inin vitro and in vivo di agnostic and therapeutic

nmet hods. [0199] Conparison of the variable region framewrk sequences of
the nmurine PAMA MAb (FIGS. 1A and IB) to known human anti bodies in the
Kabat dal0dB%s&ebhumeet PGRiprodustsHizs hBAMAAKK wete rasid ciibh-dighstbd ttth Rviol hi ghest
degree of enge, honol o to that of fh ant.i hodi es .Wal ker VK and
WL12 VH, ar}'dﬁ% A SHNGe mltﬂgl%/ee‘i‘og?p ?mfﬂ@y\#ﬁ'Pﬁéﬁcq%&éﬁgh\ﬂaf t?/@?‘\ﬂ@g%r e

sel ect edvatort VEpBRIAIVK s BREWY Ksdified ota %%ctbh@fVKbBRe(L ef 7 PAMA VK and
VH were grafted, resgectively (FIG 3). The FR4 sequence of the hunman

ant i bodyHyglana, hditede994marfoydueh # Sbplghtaigdon ite Wi intrpfured atysisisee f or t he
e 2oL O B 600U LILE Bl VAR BB, 1
t he conssubeloatd ayiXbdlaBarh HEfRtriceisn thag® e ko B expra3pian veedr Agtdhingitieg t han
ot her F%hesseiqt(ljelill%es,'hPm\(/ali\?'deHLZ. The resulting expression vectors were designated as

hPAM4pdHL?2.

[0210] Approximately 30 pg of hPAM4pdHL2 was linearized by digestion with Sall and

transfected into Sp2/0-Ag14 cells by electroporation at 450 V and 25 uF. The transfected

cells were plated into 96-well plates and incubated in a CO, cell culture incubator for two

days and then selected for MTX resistance. Colonies surviving selection emerged in two

to three weeks and were screened for human antibody secretion by ELISA assay. Briefly,

supernatants (~100 ul) from the surviving colonies were added into the wells of an ELISA

microplate precoated with goat anti-human IgG F(ab'), fragment-specific Ab. The plate

was incubated for one hour at room temperature. Unbound proteins were removed by

washing three times with wash buffer (PBS containing 0.05% Tween-20). Horseradish

peroxidase-conjugated goat anti-human IgG Fc fragment-specific Ab was added to the

wells. Following incubation for one hour, a substrate solution (100 pL/well) containing 4

mM o-phenylenediamine dihydrochloride (OPD) and 0.04% H,0, in PBS was added to

the wells after washing. Color was allowed to develop in the dark for 30 minutes and the

reaction was stopped by the addition of 50 pL of 4 N H,SOy solution. The bound human
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resi dues were 21M 47W 59P, 60A, 85S, 87F, and 100G of VK and 27Y, 30P,
38K, 481, 66K, 67A, and 69L of VH. The DNA and am no acid sequences of
hPAMA VK WEERQWM@7MO. 16) and VH (SEQ I D NO 19) are shownPCh/USR@305892 and 3B,
respectively. [0200] A nodified strategy as descri bed by Leung et al.
(Leung et al., 1994)) was used to construct the designed VK and VH genes
(FI G 4) IflowahPAMiradshngading oinbabsatbance 2490 nmgoroeiri BbIbucteadén dosisiyatéieses

and PCR [For the con f the hPA , two lo .

ol i gonucf'8Bts g X iﬁé%&'ﬁ‘g Bu”gpﬁ Eﬁl@(%ﬁf@ew&wt ﬁgrﬁeﬁmty

synt hesi g}ﬁgm%g@@,he%grmg@ql ‘Ql\dehsm{rt hesi zer (Applied Biosystem. [0201]
hPAMAVHA represents nt 17 to 189 of the hPAMA VH domain. 5'- AGICTGGEGEGEC
TGAGGTGAKZL mmmwwm@mﬁm@wm ats&‘a’mmirzromer
CCCTAGCT N .

ATATATTA@%“’(‘? P W“@fﬁ%ﬂ%ﬁﬁ@@m@%&@% ‘Né%? [ 0202]

hPAMAHB tistig EAMfﬂt-ﬁntigl@ﬁ cOAtBA Blatds vl dle 0dlopdieo ARAMIhYHA (IeifRIng E@ITBl éentary to
nt 169 to 341. 5' - AGGGTTCCCT GGOCCCAGTA AGCAAATCCG TAGCTACCAC CGAAGCCTCT

TGCACAGTRRANAdn comprtsonayidhenetn shanencPahd conmaset conummT X@adheman C

o S I TR I M T ©

h PANHVHAcmdltMﬁBnaoécfbmﬂplcerhrEAﬂ\M wetemdeled:h) the bedated Waldesandiaéubaed 4PCR
condition, the 3" -ends o 1AI\/IﬁlVI—IA and VHB anneal to forma short doubl e

st r anded OBRACTPERHEE Iy - % Re The smogpt ATHERY GAYUSHPY Bt ernund & theadan]
anneal edA%%s ?@\fe‘éﬁeﬁ b@fsreﬁiuﬁ)é ih@'%[)srfr%nc% Q€4§d ARSEE BE 'agéﬁtlgﬁ o; Qt l%'trﬁﬁl e

st randed resul ting doubl e strand DNA conposed e nt 17 to 341
of h PANHSOMHIOHW@IW4MM f ur t herhamylériediasdné dlhwh@cphoeee k0 Gﬂ%tl\m)zs hort

ol i gonucl tide hPAMAVHBACK and to, f t t.h hPAWA
VH. The uﬁgterw et&leﬁSF’tpr ﬂﬁ%“ LY lggfél\%ﬁ@ﬁ% (e%}%lgfr“ %@B%‘?{S%? @’é shown

in FI G 4RilahRAMhYHBAGKeS' - CAG GTG CAG CTG CAG CAG TCT GGG GCT GAG GIG A-3'
(SEQ I D NO 22) hPAMAVHFOR 5' - TGA GGA GAC GGI' GAC CAG GGI' TCC CTG GCC CCA- 3

( SEQ DNQ_23)
Example 2. Immunohistochemistry Staining Studies

—r

[0212] Immunohistochemistry on normal adult tissues showed that the PAM4 reactive
epitope was restricted to the gastrointestinal tract where staining was weak, yet positive
(Table 1). Normal pancreatic tissue, including ducts, ductules, acini, and islet cells, were
negative for staining. A PAM4 based enzyme immunoassay with tissue homogenates as
antigens generally supported the immunohistology data (Table 2). The PAM4 epitope
was absent from normal pancreas and other non-gastrointestinal tissues. In neoplastic
tissues, PAM4 was reactive with twenty one out of twenty five (85%) pancreatic cancers
(Table 3 and Table 4) and ten out of twenty six colon cancers, but only limited reactivity
with tumors of the stomach, lung, breast, ovary, prostate, liver or kidney (Table 4).
PAM4 reactivity appeared to correlate with the stage of tumor differentiation, with a
greater percentage of staining observed in well differentiated pancreatic cancers than in
moderately differentiated or poorly differentiated tumors. Generally, poorly differentiated
tumors represent less than 10% of all pancreatic cancers.

[0213] These studies have shown the PAM4 reactivity and tissue distribution (both
normal and cancer) to be unlike that reported for the CA19.9, DUPAN2, SPAN1, Nd2 and
B72.3 antibodies and antibodies against the Lewis antigens. Together with crossblocking

studies performed with certain of these MAbs, the data suggests that the PAM4 MAb
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[0204] A m nimal anount of hPAMAVHA and VHB (determ ned enpirically) was
anplified in the presence of 10 nL of 10X PCR Buffer (500 nM KO, 100 niM
Tris HCO wofzbsvor7M 8. 3, 15 mM Mgd 2), 2 mmol of hPAVAVIPBATIS2@9653192
hPAMAVKFOR, and 2.5 units of Taq DNA pol ynerase (Perkin El mer Cetus,
Norwal k, Conn.). This reaction m xture was subjected to three cycles of
pol ynmer ageoghadsr unéguetand mof lGRjtopo nWihst corgpartd thethatnti ginis oecoghized 6Cteor 1

m nut e, | | 45 C for,1 m nut n olynerization at 720C for 1.5
i nut os. CAPS. PR et et Tesanndie e BAMGRESR ap et hedierfon

consi sti fé@tri@feddﬁ‘ R tissRtdiMAb@tonIHAGs feakbtive \ﬂi‘tlﬂb!h%heﬁé?@é{tégég)f%néé&cf or 1

m nute, and pol ynerization at 720C for 1 mnute ubl e-'stranded

PCR- anpl fumasy Moseyet itfoyesipardenayewdlkingapitpel iefdtion, at e@wivaleet i on- di gest ed

w th Pst n i.n he _conpl enent ary
st 1/ Bt EEOEERhFild SIS EWAD TRl e ReRlfiagy SAERs Wil bGaf TS |

whi ch t hemdrs. SEighléy) PN Svab tidund tabsem@flxe@hkw tefictiveavitNr&esiten eegne odi ng t he
translation initiatjon codon and a secretion S|gnal peptide in-frane

| i gat ed chropig @amereqtiiiy SHEAMSRS: “ﬁ’@?eéﬁcsé’éaﬁeﬁi@e‘)lé? Nﬁévew@%glym%eez is a
nmodi fi ed i f art1994) ,

i nto whi gﬁhgg%glvgrgg%???%t %@fbsﬁghetkvgvawgg Iﬁ&er%hucggygytg%xt as S upst ream
of the tu}mwhatype@fanayﬁamiqyﬁdanxﬂﬂm ramgefamdinluhtbat ef mdseesrmmlmdbdieom ng step.
The asse ne.was sub ned as anmHl restriction fragment
into ther‘%hté’roélézhgﬁt%@lé‘frbmmaﬁ E‘Qeenvﬁ‘i’lné‘al ﬁ’teﬁP ASIGRAECER IS BEUFGH cassettes
for bot hatjiyan réa@ﬁvﬁﬁ%‘lé&g@@@rckﬁtﬁﬁ@ oﬁH@bﬂﬁeHM%'inethQh@H liflenQly 41kt €nhancer
and Ml pronoter, as well” as a nbuse ne as a marker for sel ection
and anpl Tep¢teas; 2. thfsabm@/ totestingaivly b@trmmm earggst@m: meihcysdii canicacdks! teni@ant|

restrict this tlon re nker rovide a

bri dge bé n\%}e%"ﬁ‘t‘s? ‘fln aéé)r?‘pffre ETC fmlfcﬁganga ar%%frggﬁ%cgﬁthjs eﬁ&‘“?ﬁ?éy %?tﬁdl Il site
pr esent pemctelaﬁcﬁd}dhﬂante)@tigar. The resulting expression vectors were

desi gnat ed as hPAMAVHpdHL2. [0205] For constructing the full |ength DNA of
t he humani zed VK sequence hPAMAVKA (157-ner) and hPAI\MVKB (156-ner) were

hort ol 1 aouel AR bleBe AR RO (il MACHASLE B MAL FAN, "

0200, IEAVO Tt b 10 LoSsBin L e e
AGCTCAAGTG TAAGITCCAG CTACTT(EGTAC TCﬁFA@GWXC
Pancreas (22)* -
Ducts -
Acini -
Islets -
Submaxillary gland (2) -
Esophagus (2) -
Stomach (3) + mucus secreting cells
Duodenum (3) + goblet cells
Jejunum (3) + goblet cells
[leum (3) + goblet cells
Colon (5) + goblet cells
Liver (3) -
Gallbladder (2) -
Bronchus (3) -
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AGAAACCAGG GAAAGCCCCC AAACTCTGGA TTTATAGCAC ATCCAACCTG CGCTTCTG 3" (SEQ 1D
NG 24) [0207] hPAMAVKB represents the m nus strand of the hPAMA VKdomai n
conpl enernwargiotm7sew 153 to 308. 5' - GTCCCCCCTC CGAACGT GT RCTESBNAGSSINR
TTCCACTGAT GGCAGAAATA AGAGGCAGAA TCTTCAGGIT GCAGACTGCT GATGGTGAGA
GTGAAGTCTG TCCCAGATCC ACTGCCACTG AAGCGAGCAG GGACTCCAGA AGCCAGGITG GATGTG 3
(SEQ I D N025) Lﬁl@@]) The 3' {term nal sequences (20 nt residues) of
hPAMAVKA—-art—VKB—ar-e—conplermgntary—to—each—others| Under defined PCR
conditiopn, the He Qas of hPAMAVKA and VKB anneal, to forma short

doubl e- strandedy (3y anked by the rest of the Tgngoligonucleotides. Each
anneal ed _end served as a priner for the transcription of the single

st randed DNA IKe@n,dyt(Bhg in ajdouble strand DNA conposed of nt 16 to 308 of

hPAMA VK—Fhi-s dn ort-her—anrph-fed—in-the-—presence of two short
ol i gonucgl eot i d@? WI:QEMVKBACP\ and hPAMAVKFCOR to fiormthe full-Iength hPAMA
VK. The[ underT ppegd; tionsS are restriction sites for subcloning as

descri bgd bel ow. hPAVAVKBACK |5' - GAC ATC CAG CTG ACC CAG TCT CCA TCC TCC
CIG 3 SEQ | D Td&e26)) hPAMAVKFOR 5' - TFA GAT CTC|CAG TCG TGI CCC CCC TCC
GAA CGT 2 —-0209—Gel—purit-H-ed—PCR products for hPAMA VKwer e
restriction-di ggglfuéﬁiw th Pvill and Bgrll and cl¢gned into the conpl enentary
Pvul I / BCT TSI TqsvLy (hhe T ght chaln staging vector, VKpBR2. VKpBR2 is a

nodi fi ed st aging vect or of VKpBR (Leung et al., HKybridoma, 13:469, 1994),

i nto whi thnambéyalf indeitinalspeamess Gamias] mmarermdws@d at si xteen bases upstream
of the translation initiation codon. The assenbl ed VK genes were subcl oned

as Xbal - E % tr| ct| on fragments into the expression vector containing
the VH s égif“‘t y PR+ Beartivigwith frarmal dluletisores wer e
desi gna nwgenﬂimhmEM2 [0210] Approximately 30 nmy of hPAMApdHL2 was

l i nearipged byTISSlgeestl on wit{ hlg@ti!isua‘hd transfected into Sp2/0-Agl4 cells by
el ect r oporatiop 450V —and—25—+F—Fhe—{ransfected cells were plated into
96-wel | | pl at es W neubat dd i n & | culture incubator for two
Esophagus
Stomach 61.3
Duodenum 44.7
Jejunum 60.6
Colon 74.5
Liver 0.0
Gallbladder 5.6
Heart 3.7
Spleen 3.4
Kidney 6.6
Bladder 4.9
Thyroid 35
Adrenal 1.3
Ureter 2.6
Testes 3.9
CaPanl Pancreatic Tumor 569

a— values are mean from two autopsy specimens
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days and then selected for
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was absent from nornal
PAMA was reactive with twenty one out of twenty five

neopl astic tissues,
(85% pamwoeatwa7swancers (Table 3 and Table 4) and ten @aT/uskoownssvy si x

col on cancers,

pancreas a

nd ot her non-gastrointestinal tissues. In

but only imted reactivity with tunors of the stomach

ver or kidney (Table 4). PAMA reactivity

appear edTABLIHH r[mlnanmpm*amdasheStsmmfdﬂedplmm Misuleenatht Ml PAM4M t h a

served in well differentiated pancreatic
entiated or poorly differentiated tunors.
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npared to the antigens recogni zed by the

i bodi es, the PAMA antigen appears to be
stribution and is reactive with a higher
Moreover, it gives a greater overal
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with three out of twelve chronic

GAl 9.9 and DUPAN2 were strongly reactive
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cancers tﬁ%erﬁ“t“wae a]?‘egllﬂ'/"“t{i'r?ﬁ%r
Cener al [y, PRy difTerepfhared
pancreatic cancers. [0213] These
ti ssue distrCdobi on (bot hi(idé ma

t he CAl ~9—9—BHE€<NL SPANE--—-Nek2
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Adaghtof Thesurtudomdinenampoybd, AisBc b BxRed] Hed6drandr@®ant reahibitad aut opsy

manab sthochem cal, React byl

ver al
/g on

3%, 9804

daybhree t artal

were significantly (£<0.01-0.001) higher than concomitantly administered nonspecific,

isotype-matched Ag8 antibody (range: 3.6%-9.3% ID/g on day three). The biodistribution

data were used to estimate potential radiation doses to the tumor of 12,230; 10,684; 6,835;
and 15,843 cGy/mCi of injected dose to AsPcl, BxPc3, Hs766T and CaPanl, respectively.
With an actual maximum tolerated dose (MTD) of 0.7 mCi, PAM4 could provide

substantial rad dose to each of the xenografted tumor models. In each tumor line the blood

levels of radiolabeled PAM4 were significantly (P<0.01-0.001) lower than the nonspecific

Ag8. Potential radiation doses to the blood from PAM4 were 1.4-4.4 fold lower than from

Ag8. When radiation doses to the tumor from PAM4 were normalized to the blood doses
from PAM4, the tumors received doses that were 2.2; 3.3; 3.4; and 13.1-fold higher than

blood, respectively. Importantly, potential radiation doses to non-tumor tissues were

minimal.

[0215] The biodistribution of PAM4 was compared with an anti-CEA antibody, MN-14,

using the CaPanl tumor model. The concentration of PAM4 within the tumor was much
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- : Negative; + : 5-20%of tissue is stained; ++ : 21-50% of tissue is

stai ned; +++ : >50% of tissue is stained, WMP : Well, noderate, or poor
di fferentwatbovm17300: Metastatic tissue; ND : Not DoneTABCEU$2009/053192

| mmunoper oxi dase Staining of Neoplastic Tissues with MAb PAMA Exanple 3. In
Vivo Biodistribution and Tunor Targeting of Radiol abel ed PAMA [ 0214]

I nitial pieaw gtaniMiNtlidom estlydinepoiafs, HANIhgwamer:blod irgtibsaitiay three &fdlZies of

f di f fted ict ing. th f
expect e aiipt AN R ORRR TRt Oy AiaHar P RMESTEimr syRdne Acpel -
BxPc3, Hauhlh vaARMntRRaN high¥hihhh FEMRONCR LR iHRPSInRf (ddPdhe-FANI WY, 4y n the

tunors (range: 21% 48% g on day three) that were significantly (P<0.0
1- 0. 001) thigegtet0.Q hadpstoeitoaial ysas Indicattdionisa 8 2dldu phgyelosd tocthe tumor

i sot ype- pat Ag8 anti hod range:.3.6%9.3% | D/ g on day.three). The
bi odi st rﬁ%ﬁ‘tcé]‘%ﬂmﬁlgtcgmﬁ%ﬁﬁg%g/@%ltﬂ SvesPy Wgelbg?ye%wgi’er}oéid%? et %%esttgf to the
tunor of rapal defanckOf M4 Bro83the nanek, Wh8Ha a¢ Qydrifmhepdinté sihelet ed dose to
AsPcl, BxPc3, Hs766T and CaPanl, respectively. Wth an actual nmaxi num

t ol er at eBPTYEEAONF DY thetwp antibadies vposgmresen vithsr i tamorsy s fapid ¢laararegPidose to
each of r i t d | evel s
of g of A4 EARTHES o TRG (RS e BEbRIBN BRI phl I AP RRRT |
nonspeci fiodelfg8hesPobsmtatiains matk ailikenhebe sgorted fothehdyl andeniicio mxmw&sy\w} e
1.4-4.4 fold |l o t from Ag8. When radi ati on doses to the tunor from
PAMA wer rﬁé@ﬂ@?ﬁ@eﬁﬁf@%—%@ W TsrabREs. PhERe chibifed lppges Fetentie) ved
doses 1t hghe Y&y &ndpated 8-t MN-44 afitshdd3 RedulfsObdhn @RS on M RbORGN of

respectively. Inportantly, potential radiation doses to non-tunor tissues
wer e m nPAd4, ifdiisihamadter biiteli tanding ta the tunodr eAMntiady sorpidhecdtlessdedy an

anti - CEA _anti bod A, .using the CaPanl tu del .. The concentration
il Mg HE R R e T R S A
yi el di ngclbatamde is Bls@@eryrapidoThate dhtysugdefen® Liday notdoedhé apprbpibte ctear ed to
2.7 1.9 for M\-14. Al't hough PAMA uptake within the taué(r)gg{j was significantly

hi gher t plifotPpe foykherapestic applicgtienspepshant-Bvqddagtopmeush ©1: Beyhat
three--. . dosi I i ndi a 3.2-fold higher dose
to the tgaégore%r 5%9%%912@%@)%@&%3%ggﬁtr%&g/ﬁﬁ%ﬁg\fedryeﬁﬁe fourteen day study
peri od. [D2i6] WaMdslowel o ¢viginde of @agesing @ @dnriaAwﬂsués,deﬁnﬁlbﬁlgmlPanlsuch t hat
at later tinmepoints siml concentrations of the two antibodi es were
present W% F’Ir)PdFE éﬁ’le%?%‘ 6“ but stgtisicallye t glemponptaks Was o8 ednor was

al so not gghden 1-h&oPRBEIANRY- S mnyg%(téwgmﬁapgﬁ:{mé HADEAREEed Al

observations were unlike those rep0d or other anti-nucin anti E%Si es, as
clinical application of the anti-mucin antibodies B72.3 and CC49. Importantly, these
studies also reported that splenic targeting did not affect tumor uptake of antibody nor did
it interfere with interpretation of the nuclear scans. These studies suggested that splenic
targeting was not due to crossreactive antigens in the spleen, nor to binding by Fc
receptors, but rather to one or more of the following possibilities: direct targeting of
antigen trapped in the spleen, or indirect uptake of antigen:antibody complexes formed
either in the blood or released from the tumor site. The latter would require the presence
of immune complexes in the blood. However, these were not observed when specimens as
early as five minutes and as late as seven days were examined by gel filtration (HPLC,
GF-250 column); radiolabeled antibody eluted as native material. The former explanation
seems more likely in view of the fact that the CaPanl tumor produced large quantities of
PAMA4-reactive antigen, 100- to 1000-fold higher than for the other tumor cell lines
examined. The lack of splenic targeting by PAM4 in these other tumor lines suggests that

this phenomenon was related to excessive antigen production. Splenic targeting can be
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for exanple & and B72.3 in colorectal cancer, where each exhi bited | onger
retention tines as conpared to the M\-14 anti body. Results from studi es on
t he met abwDi2ervaafsoPAMA, i ndicate that after initial bin#Chgst@wba9I2 unor
cell, antibody is rapidly rel eased, possibly being catabolized or being
shed as an antigen: anti body conpl ex. The bl ood cl earance is al so very

rapi d. Thesemkabyrirstigsiag thd frateidddse tord pp dtonbehetonigir@ip pr@Riokat & gedugdrce of

i sot ope for thgrape tic applicatjions. A short-lived isotope, such as 90Y or

188Re, t RAPUESh HssPiat TRUSPRICAIEER GIrEDARLY ey cpmplexadathamiabeledve reagent .
[0216] P ] i ] in
e CaPanl g o O P ORI e AR Shar R | 0
upt ake wagonohrgetingdf L ANAge the tnior $vmomigoonssieay - IB)factT mcteppeofahe spl eni ¢

targeting has ,been served. .in th l.inical applicati f ant.i.- mucin
anti bodi B9y 3935%81&@5) BERpTe F}P?Bcﬂtpf‘glﬁﬁ tRe CoPrenEtiED gfrasiolaheles é&%’ér‘t"é‘ﬂnt hat

spl eni ¢ tRI(GEEANGINHrd not affect tunor uptake of antibody nor did it
interfere with interpretation of the nuclear scans. These studi es suggested
that splenic targeting was not due to crossreactive antigens in the spleen,
nor to bEN¥mRls %%%lqmewﬂﬁ Qrthefepic Baneseaticol wner YlodebineAdfymigdNuds! | owi ng
possi bi | j4:.es: direct targeting of antigen trapped in the spleen, or

i ndirect uptake of antigen:antibody conplexes fornmed either in the blood or
r el eased[RAdmIt helet tonesershle ¢he climécal piek@tativaulf gpani@eaticr @ntdieén ph asigiate of

i mune conmpl.exes |n the hl ogd. However, .the were not obseryed when
speci men§'© %l"é‘?fF IC!PS%&“ F qui?ﬁﬁﬁ‘taé‘é)réﬁ@p&smf’gﬁ?é’yé’éle%téﬂfetf"}n’(?.é(j%lysvﬁg‘feéﬂléxam ned
by gel finkd fratheahof iPbsncer&s: zﬁﬁlo%ﬂié’_@@énlrtﬁ‘ﬂbﬁl ?\glpli rgﬁggdew}fh&hm ed as

native material. The Tornmer explanation seens n view of the
fact t haevarheyn@afanintilihodevstapthentdf dsartepeanddaathiat teago ddurRaniveckacBy ve
antigen, ,100- .t o 1000-fol.d higher than for .the other tunor cell |ines
exam ned " FHa f?%{c‘ﬁeegf P%%T%’HF%%“&P&W% dgvel RPN UIOEOfer tunor 1 nes
suggest sagphétimatelys0.phe NWiBRQgaGRck bBdredtH, PritdePasiore o fAPpr@amaRklypdact i on.
Spl enic targeting can beovercone by increasing the protein dose to 10 ng

f r om t heg along ik metasigses & e lwemr@g@lﬂenmﬂlwe@ﬁdt{h@ sefreaiic ent rapped

antigen RlF‘E By x8d ?le : ;

radi ol abel e y%ﬁ?%&%@‘&“&ﬁ’g%ggﬁ héﬁv{lltt%e]mg{ra{é el r?s %(l)(ggg\éﬁg{%a#gﬁ%glégﬁsg%mef fect
upon t ar géhidaglafmdbB adoited eret avident. oA sditen farmation uisGoasiohd] jivddice an

i ncrease of thﬁlygho ein dose,.to 100 ng nore than doubled the concentration

of radi ol"&l5else HITSROY it H‘dﬂq?éloﬁ%lﬁatﬁmof E’f?_(‘i‘fth- AddBisginae Wmatg elegpRent  of
O t hot opjafyePRRE S gk dCanl IR hadBOGbst o1y YT SolMARks until death occurred.

[0218] Radiolabeled "*'I-PAM4, administered to animals bearing four week old
orthotopic tumors (approximately 0.2 g) showed specific targeting to the primary tumor

with localization indices of 7.9 + 3.0 at day one increasing to 22.8 + 15.3 at day fourteen.
No evidence of specific targeting to other tissues was noted. In one case where tumor
metastases to the liver and spleen were observed, both metastases were targeted, and had
high concentrations of radiolabeled antibody. In addition, approximately half of the
animals developed a subcutaneous tumor at the incision site. No significant differences
were noted in the targeting of orthotopic and subcutaneous tumors within the same animal,
and no significant differences were observed in the targeting of orthotopic tumor whether
or not the animal had an additional subcutaneous tumor. The estimated radiation doses

from PAM4 were 6,704 and 1,655 cGy/mCi to the primary tumor and blood, respectively.
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Mce. [0217] In order to resenble the clinical presentation of pancreatic
cancer in an animal nodel nore closely, we devel oped an orthotopi c nodel by
i nj ecti ngvounwo1e®bl s directly into the head of the panecEas200@05310t opi C
CaPanl tunors grew progressively w thout overt synptons until the

devel opment of ascites and death at ten to fourteen weeks. By three to four
weeks poEkampld SinEﬁidrﬁﬁentahRﬁ&ioﬁndﬁmaimﬁﬂy af PaidreMieChueay of

bt oxi nRIpY 1heSnifaafidics G B oo b T 6 ey ot coai e hoer e
observedchisd IRbASHAH &ad %&ﬁg&?s%@hgmtanegﬁscgkngg% 1n3%184n19 icdM AbififaLd ©

fourteen weeks seédi ng of aphragnlmﬁt ascites were
evi dent . beasing tad)s2 X @ tumedri voare adidinosterad 3o ali, | %{I}HAiMfélrwerce(paﬂmahtl thattdhe® first

t di cat f t hi s t t e large, 1
fo 2 g, Sl e anetPRpaRSD Siimilo s fogmratiievidica nt D BEath °
occur r edadrhidRk8iiorRad? gl rbrees adiddhld bdRANE 1 caf %xﬁbl%t@?@(ﬂuép Wweais%@earl ng

four week ol d orthotopic tunnrswﬁapprOX|nately 2 g) showed specific

t ar get i ngpck Bx.ttheP pMaaeaed animalswnewed veunagiarémessiondif éemonende@n 8. 0 at day

one incr t evi peci fi c
Qf@fﬂoﬁ%{lﬁo %t} &ivebat 3f &ghtdr?%amg(?l Eun?orrﬁ*eeNGl” hé mg‘F%e &meﬁ

target|ng ssues was n one case fases to

the |i vetreantarsphepshowed @amb pesgradiondtimsmirasthogesues sighificggt ed, and had
[ trations of radiol abeled antibody. |In addition, apprOX|nater

hi gh cong,

hal f of 5 ﬁfgre&ﬁ? Wat sotad betwspi these Bybeantah é’@HES t fyhasvemveelese tympess oBnthei t e, No
sioni T caftfealld QIPANRER WEDS 0101 £6. 1R 1 AR AEl lifi%pdth: QRLBRLRPLE, and
subcut aneous tunors w ﬁ he sane ani mal no glgnl I cCan f erences
wer e obsag$-tdated turhers had gmwm«gllpﬁ %t 1 Befblabi At thlsrfmne pdiat, ﬁerPAianmhoxtshe

animl h an ad nal. .s neous tunor. T est ted adi at.i on doses
from PAl\ﬁadC\/%gS s'gcdi Qqé{hg‘l fgg%%tﬁ%wwaltsbzet B icﬁ%ﬁcb tGRTT %‘H&’Om ood,
r espect i weteteBXRRDI08 1 PandBxiepdcimNA as-1Rad pb aINRLRGERPY Of Pancreatic
Cancer [0219 he initial studies on the use of 131l -PAVA for therapy wer e

carri ed B320hilhpserdagn hamathpt Caltnol mmmsmrms@wg\vmtraasmantswbbuﬂamws

350 m0r e e B BB SRR el B R SRRl T o

ef fect s fattoss intlitlinglinitdab@nk si2oNTheS igfdus Aﬂﬁnm-ﬁhﬂaeMﬁ% Coparadimbt strati on of
1311 - PAMA to animal s bearln 1 cnB tunors is, 700 . By weeks fivye and

six, thePydans of Peated- @i n%8§r%&é‘@reatf%ﬁt%tﬂil ] S%&r%é pbesPOtGior - and
even at peef Mg Qﬂt‘éj oét?fvo? r83n1nf1dl§/ Bavid tuforEbBRkIAT §IBD @g% dnld"Ps o (R0t {Q{'e

untreated, as wel
animals in each group) showed tumor regression or growth inhibition for at least sixteen

weeks post treatment. In the 1.0 g tumor group five out of seven showed no tumor growth
for the sixteen week period and in the 2.0 g tumor group six out of nine showed no tumor
growth for a period of six weeks before progression occurred. Although a single 350 pCi
dose was not as effective against larger tumors, a single dose may not be the appropriate
regimen for large tumors.

[0221] Toxicity studies indicate the ability to give multiple cycles of radioimunotherapy,
which may be more effective with a larger tumor burden. Animals bearing CaPanl tumors
averaging 1.0 g, were given either a single dose of 350 uCi "*'I-PAM4, two doses given at
times zero and four weeks or were left untreated. The untreated group had a mean
survival time of 3.7 + 1.0 weeks (survival defined as time for tumor to reach 5 cm?).
Animals died as early as three weeks, with no animal surviving past six weeks. A single
dose of 350 uCi 'I-PAM4 produced a significant increase in the survival time to 18.8 +

4.2 weeks (P<0.0001). The range of animal deaths extended from weeks thirteen to
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treated animals, showed rapid progression of tunor growth although a
significant difference was noted between these two control groups. At seven
weeks, tuworel0iroset he untreated group had grown 20.0 PAT/UB2600l0681P2 om t he
initial tinmepoint whereas the 131 | Ag8- treated tunors had grown only 4.9
1.8-fold. At this tinme point, the PAMA tunors had regressed to 0.1 0.1
-fol d of tvdnei fiveorNgienalths arimalsawat ghivd atahnendloffthe stadg pedisdof thehty sisat r eat ed
( P<O0. 001% %d nonspeci fic Ag8-treated (P<0.01) animals. [0220] These data
show t hat'**€3Panl tunors were sensitive to treatment with 131l -PAM4. The

out come, [g2haf A§§niﬁe&_ﬁ@§&&&e iP5urPR A0 RS Na® BbRhvdd¥8r ARG do¥@SrodfRENdent
upon several factors including initial tunor size. Thus, groups of aninals

beari ng Gampantd tovhosinplgrddengroop. Blalf®f the airSalg wete divy,at the eBtypinverek t r eat ed

with a sj.ngle dose of the 350 i 1313 | PAMA. The mmjority. of [ s havi ng
t unor s o#lmlg?ﬁl{ni ‘?ﬁh gy sz.eﬁgmal gﬁ& '%‘?“3 gnd ﬁﬁf@né‘flp%rrérﬁﬁﬁt%t%ﬁ ﬁg éyg)gt gr oup)
shoved t @I®fromagitabRin? sE. FoPWoke AdibRithdt Oerd Aon-irvivedsdt tobxy 8RN weeks
post treatnment. In the 1.0 g tunor rou&afive out of seven showed no tunor

growt h f Weekshibie spcen suiyived ERied Y 7 g -Ameeks) wassinzilap te thesingle dessuwgiowi. x out  of
ni ne sho I . [ i . [ Qgr essi on
occurr edwg\? fﬁgﬁfé‘ﬁg)ét“g{eﬁg 1@1 %@4wgggggo%§§eﬁg{s@§% 1?@%? ‘5 1\%/39 Igglgi nst

| ar ger t models Grausi afghndobearimgomotedhald beh@ppic apnoBt(estinggédmimoror | ar ge

tunors. [0221]_ Toxicity studies indicate the ability to give nultiple
cycles o e&gﬁh%f&-ﬁ%&bwére&égfﬂeﬁm@?ﬁt%v tradoriEn aeingledoseobfither 459 Bkger
tunor  burdesh VAN 58H RCP BRI RSRRATY ALY TP SuASIATN a1 nid §50%81GhIi ven

either a single dose of 350 nmCi~ 131 | -PAMA, two doses given at tines zero
and f our rageteskeedk temevid doefurvivers rewrtedfiftdine Amnabatlednigtemadmonsgtcion®'dn

survival ,tinme.of 3.7 1.0 week urvival defined as tinme for _tunor to
R R T LR AR E O L R R B

Sur Vi vi ngurpists a6 MRS en. A Rho\GhetAREE 1911035k Hahly4i3 ] thereRAME npr oduced a
significant increase in the survival tine to 18.8 4.2 weeks (PO 0001). The

range of differenags hessednsthesetten geepsrib i pstRls thdiiradiatean towicits hag o¢duyrsd ilone  of

t he ani I i tp th ) perd od of .t ty.six weeks.
[0229] AOE R b tarl RART RA D)o TN SRRHAR BhbA SRS '
dose gr oUp<(ed01gaspanpded o thbensedig & AgsRegedAimaldalvith gb%d Keviasliaral s wer e

alive at the twenty six week tinmepoint with tunor sizes from1.0-2.8 cn8,
and a ne%ﬁte?rhﬁ‘ﬁ?ksg%ﬁﬂlﬂ of heexpsrinery. Ad this figiedhg swKving aimpls Weker si ze. For
those anipBliSed PAkteRlR (HBF SA. VAN OhSna hdd¥BRLY withan average weight of 1.2

g, as well as one or two small (<0.1 g) metastases evident in four of the seven animals. At

sixteen weeks of growth, these tumors were more representative of an eight-week-old

tumor.

Example 6. Combined Modality GEMZAR® Chemotherapy and Bl pAM4
Experimental Radioimmunotherapy

[0224] Initial studies into the combined use of gemcitabine (GEMZAR®) with *'I-
PAM4 radioimmunotherapy were performed as a checkerboard array; a single dose of
gemcitabine (0, 100, 200, 500 mg/kg) versus a single dose of *'I-PAM4 (IMTD=700 puCi]
100%, 75%, 50%, 0% of the MTD). The combined MTD was found to be 500 mg/kg
gemcitabine with 350 pCi ®'I-PAM4 (50% MTD). Toxicity, as measured by loss of body
weight, went to the maximum considered as nontoxic; that is 20% loss in body weight.
Although the combined treatment protocol was significantly more effective than

gemcitabine alone, the treatment was no more effective than radioimmunotherapy alone.
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weeks, the nmean survival time (17.7 5.3 weeks) was simlar to the single
dose group. [0223] Therapy studies with PAMA were al so conducted using the
ort hot opiwotaman7ssdel . G oups of animals bearing four wegkiSedod/os31Phot opi c
tunors (estimated tunor weight of 0.25 g) were either left untreated or

treated with a single dose of either 350 nC 13 11-PAIVMor 350 nCi of 131
| - nonspethd next Ag8ies Weee prrformad etda biw dask 91 hat citabiiPandeadibiniatieothgtapyeek t en

with no survivors at week fifteen. i mal s, adm ni st er nonspeci fic 131
Mgt o PomneSade R naERyr UsraRpic SO oa o TRraEL: fEE PSS S soven

Wi th no UMk iRhsrs BF apfReKinfa@ty 1 @81 (afr SRS S9@ifivall GRlidny) wiegr ank

anal ysis) there were no differences between these two groups, it is
possi bl eadnhaisteretigemdivhineokicingikgloadlape earostbreei sixtiee, Agd tweleatvath HW mal s.

compar o Tk N BRERGR oy gt bERBh ik Bes BRATGRRLFGRAN .

si xt een se@ksant (Pe0.600l)abgrefieorLotRe of ARAtumdd 1dshiten i NEmthadsu vawth ng
animals were sacrificed to determ ne tunor size. Al animals had tunor with
an aver ajBibiiangftthefumors cempayed {gegqmaigbipaaloge. thes, shipwer de@ges ¢f) et ast ases

i dent i 1. ani t. Si . .h... th
Curror o viPbetle ot rE AR TBdrs Glhedl SHEFRURAER i pilitluiohEee
Conbi nedof\dedrithbiyie GRMAARIMm G RRpye Ofpydisiodal 13ld, iPiids EXpetyi waglital

Radi oi rmunot her apy. [.0224 itial.studies into the conhi ned use of
genci tabﬁoﬁ@lt(@ﬁ/@ﬂﬁ%wye& tlrﬁe E%‘TLH%%“?%’&F%HWH%‘MEEB?% erformed as

a checkejdiQared idu@¥ple ByQtNid (HOSRoAd BfARLT GRINR olfinglidQveekGur, 200 MO/ kQ)
versus a single dose of” 131 I-PAMA ([ MTD=700 Qi | %OO% 75% 50% 0% of the

MID) . Theasdomsivigdthyrdliasnimmirdapysalbee Sodendgskgbageaboive.abi ne with 350 nCi
1311 - PAMA (50% MID). Toxicity, as neasured by |oss of body weight, went to
t he maxi num consi dered as nontoxic; that is 20% 1 oss in body weight.

Al 't hOUghE&MgEW&%gEﬁ@%mmisﬂ&H@@AMﬁﬁﬁ g Preandd Y e megddl ecti ve
t han gentitabine alone, the treatnment was no nore effective than

r adi oi mBesideddaptgnsl one. The next studies were performed at a | ow dose of

sert abassead Lol IS AR B AR Brklas ASLALOY
appr oxi niigcificlF (@b apéippdyogbis ML lcynsistingfofhetiimerts RAMY (CBAMBEbndtaer ed
70 of * TAe BRAT B4 B o Byt ke sudizer we - OF AGRTRer ved w th
statistiggkbyMAb was labeled with '2°I (7 puCi) and injected into athymic nude mice bearing a

human pancreatic cancer xenograft (CaPanl). A non-targeting F(ab'), bsMAb made from

chimeric rituximab (anti-CD20 monoclonal antibody) and m734, was labeled with "*'I and

co-injected as a control. At various time-points (4, 24, 36, 48, and 72-hours post-

injection) mice were necropsied, the tissues removed and counted to determine percent-

injected dose per gram (% ID/g). There was significantly greater tumor uptake of

bsPAM4 at each time-point in comparison to the control bs-rituximab (£<0.032 or better).

Our past experience with this type of pre-targeting system suggested that a blood level of

less than 1% ID/g was necessary to obtain good tumor:non-tumor ratios. At 36-hours

post-administration of the bsPAM4 there was 1.10 £ 0.40% ID/g in the blood which fell to

0.56 = 0.08% ID/g at 48 hours post-injection. Tumor uptake at these two time-points was

6.43 +1.50% ID/g and 5.37 + 2.38% ID/g, respectively. These values were significantly

higher than the control bs-rituximab which had 0.65 + 0.33% ID/g and 0.47 + 0.19% ID/g

in the tumor at 36 and 48 hours, respectively (£<0.018 and P<0.0098). Blood clearance

rates, however, were very similar and were not significantly different.
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significant (P<0.0001) regression (two of five tunors |less than 0.1 cnB)
and/or growh inhibition of the tunors conpared to gentitabi ne al one. Thus,
at | ower wozagaa7mh t her apeuti c agent, there surprisinglPgTASP@NS3I®D be a
synergi stic effect of the conbination of gentitabine and

radi oi unot herapy. O additional note, in terns of body weight, toxicity

was not [226) Baskd dinthes:odutd, Agiré-argdtingakp@itherpvais@adledaanin CiPanecaasary, be
delivered in multjple cycles, with the second treatnent cycle beginning in

week- f oubeariag nygg ndwhieh fditabaled peptirehaREROT HelBipScar BeubtRea-edbscr i bed
above. Msﬁaﬁ% pr‘ng’) ?é%g&ef nlﬂlﬂy‘-‘]l 9%?)1?1 BRBGIsE] Gerk AM eécﬂ?lﬁﬁtﬁﬁ'iﬁﬁ ARG or m

I n- Label ed Pepti 0225 I magi ng of pancreatic cafncer using a
pr et ar geDad@ Adppresagiitive bp trepadredAb, hitope bad acadditdnia) 2romptspbofly frbs MAb)

consi stihg ,of ¢a@..chi nerj PAl Fab' .and a nurine 734 34) Fabl.
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| abel ed weichdddmbtefed 'PELEP AR (61iQF fdweR 40 h3LRYMLLHNH BRI SThbGe PRI a
human pancreatic cancer xepograft (CaPanl). A non-targeting F(ab')2 bsMAb

made f r ohansen @45 kCit { Sux] Gramnqlesm bsMAbIBPHERTI 61 Ion Lnegroumeldyice aevdiveit 34, was

| abel ed wh I -injected ontrol . At vari j,@B- points (4,
24, 36, 48?p'zlia#§l]e%1-\/ﬁ§§%g&bfgrsytsl%(r?ﬁngc%r?%n r(lrii‘}cgéécv%vreg n%&%ﬁ%@%fmgﬁe tissues
renoved aogtrél9titned-specifletegdingenqiedcdanbighdestied reebedpel-bgramihdb | D g) .
There was significantly greater tunor uptake of bsPAWMA at each tj me-point

i n conpaPil¥df afyiniFeationof Fasholpeled peplifean Pmgherzrowps thareesiyed Olf- Past
experi enveT i eh%ieqf};ey%?mof pre-targeting system suggested that a bl ood

| evel of |ess tlha 9% g was necessary to obtain good tunor:non-tunor

rati os. R23p Mioemnsroxastifiedivt3i atir2dthoors affer theendbsiAddtidnheipeptndes atd 10 0. 40%

IDg in th oqd which fel]l to 0.56 .0.08%I|D/g at 48 hours .

post- 1 nj BEgh IHE SgBinci e itor G Srietndlorice CRBRTHER! WSO8 BISYIORs 5056 1 O g
and 5. 37fin@n@8WetDlis sibEiFRARE #8AtYr bsPARELIVABL UBR0NEK BordpAHRbh kEARIbY- hi gher
than the control bs-rituxi mab which had 0.65 0.33%ID/g and 0.47 0.19%

| D/ g in trgstingrontra hsRauximdb 482 Folut’% and 83 e 8 0BYelly/ g (Pgpectivd g (ARH0@1).0098) .

oi oni 11 coe g ed LEncLpUESERy LGSR B R ot P R B2 85

exper i mefmy/gwas).g &r. i9edDay tP<ionodaRanhert wap blae sighiTanil £ Srebfer Whdtptake
radi ol abelgd peptide-haptens were injected 40-hours post-bsMAb |
adni ni st ?fat | BIMBLRY indhe maeesprefiagpeted epthhsBAMdRthan githoggpre-tyrgeigd vadich

contal ni RORLHALAk SRR 3/o1RCLOL I 3RMDRY At00038 Mitfor ithkRalRD 2N

addi tional group specific
peptide, when administered alone, was significantly less than in those mice that received

the bsPAM4 (0.2 £+ .05% ID/g and 0.1 + 0.03% ID/g for **™Tc-IMP 192 and '''In-IMP156,
P<0.0004 and P<0.0001, respectively).

[0228] As with the 3-hour time-point, there was significantly more bsPAM4 in the tumors
at 24 hours post-injection of peptide (64 hours post bsMAb administration) than bs-
rituximab (6.4 £ 2.2% ID/g vs. 0.2 + 0.09% ID/g, respectively; P<0.0001). At this time-
point there was 11.1 £ 3.5% ID/g '"'In-IMP156 and 12.9 + 4.2% ID/g **"Tc-IMP192 in
the tumors of mice pre-targeted with bsPAM4 versus 0.5 + 0.2% ID/g and 0.4 + 0.03%
ID/g in bs-rituximab pre-targeted tumors (P<0.0008 and P<0.0002, respectively). In the
mice that received peptide alone, there was significantly less 9mTe-IMP192 in the tumors
(0.06 £ 0.02% ID/g, P<0.0007) and ''In-IMP156 (0.09 + 0.02% ID/g, P<0.0002) in
comparison to the bsPAM4 pre-targeted peptides.

Table 5. Tumor:Non-Tumor Tissue Ratios at Early Time-Points
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[0229] Table S presents the tumor:non-tumor ratios (T:NT) of various tissues for these

groups, each at an early time-point post-administration of radiolabeled product. Itis

important to note that at 4-hours post-administration of bsPAM4 x m734 F(ab'),, the

tumor:blood ratio was less than 2:1. However, at 3-hours post-administration, the pre-

targeted ""n-IMP156 and **™Tc-IMP192 had significantly greater tumor:nontumor ratios

for all tissues examined and in particular tumor:blood ratios were equal to 36:1 and 9:1,

(P<0.001 and P<0.011, respectively). When we examined tumor:blood ratios at the 24-
hour time-point, the pre-targeted ' 'In-IMP156 and *™Tc-IMP192 had significantly higher
values, 274:1 and 80:1, respectively, versus 4:1 for '*I-bsPAM4 alone (P<0.0002). These

data strongly support the ability to utilize this pretargeted bsPAM4 approach with short

half-life, high energy radioisotopes that would then deliver high radiation dose to tumor

with minimal radiation dose to non-tumor tissues.
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t unopbl ood ratio was | ess than 2:1. However, at 3-hours

post-adm nistration, the pretargeted 111 In-1MP 156 and " "1Tc-1MP 192 had
si gni fi camol2g1ogmesmber tunor :nontunor ratios for all tiesuas2eeaniined and
in particular tunopblood ratios were equal to 36:1 and 9:1, ( ><0.001 and
P<0.0\ 1, respectively). When we exam ned tunopbl ood ratios at the 24- hour
ti me- poi EKamphaeB pBMm@dz&MﬂAMihedihﬁoIﬁ&nsfedteﬂ CélllcinedP 192 had
significantly al ues,. 87 :1 and 80:1, respectively, versus 4:1 for
1251 - bs PAMA TQS’H ftﬁfé aBB6%¢ C4¥fese data strongly support the ability to
utilize [g286] %ﬁamm@hnb&aﬁmd@@%%ﬁﬂ c\em MaB8ORét Bplkdss tHefMUCDi gh ener gy

radi oi sot opes that would then deliver radi ati on dose to tunmor with
M ni mal MagnYere Hapdeded YylthMUﬂuln@modmggg%t\ E(@lﬁ?ib@dan HRidsen eigl dAnRAMVA
Ant i bodi r,an d T d ncreat Cel I [0230]
PandC huﬁg)ath%énlé?eiggg%gdlegggégﬁ_é\bgf?rge%% a?‘ Idxpﬁ}%?wggg&mglg the

muci n vveNebmsl@rMédacil@anrl (DanK;NE)endthélNﬂgCCIDE‘m\IAS efléRlel eRRe 3|Of’taﬂdéd§0n et
al . (Aner ,5%;[ 148, 3:951-60, 1996) and obtained fromDr.
Hol I i ngswsf:%tm Qf42dﬁnc}q§b!fea§a&é ?Oé%wasw@eqftw - DiHdson kL., l?ﬂ@m@:@u

DNAs Q@b%g‘n TR
\Ser Si Oﬁg&%}?% } @Edggogﬁaet Tﬁpggy%-(ls%g@rﬂcg{aytvégll&&!@% gB tﬁ&&ﬁ%&ﬁ%l_ )89,
2008) . TmanMIJ@ftanéequepuamsqmmces ed@ded.cal ot her than in the nunber of

tandemr { nco ed n transfected with either
30TR or ﬁ’%ﬁ ]l)\?@gq ﬁ %816 et Whe tg‘arr?o%#oor 4%&‘:114U§1Pé€%‘it JFRSEP) or

unt r ansf peéreer Randd ©6drhor W irensgead Med 1TQIs %@%mmlﬁéa 19 tl et | body
by enzyne i munoassay of the supernatants fromcell culture. Neither the

unt r ansf BaMerngibady by @My@mmmmmssam af ﬁmlsuperamsmte@pedcaﬂam@urq; eV¢ithepr oduced

det ect b

ovever g hRUEEGrpaaCY oS Beth Fodle o rebled PRRICBTR BoduPRd afeiie

react i velewtls bf PAMM- &ﬁ&tﬁ\Qleymﬁﬂ@}t lmmsay[(ﬁ&%abwﬁh%bwwfmmm JoarC cell's
wer e reexan ned usin nore sensitive i m*runoassaé Briefly, cells were

grown i MR8 IR MUls lgﬁpﬁﬁec@ﬁéﬁﬂ%‘éﬁé highlagsaetoe Wish ﬁM‘B@%bQéY/&%nf | uency

(~4-5 dayguwsominitial seeding). At this tine, the spent-nedia were
col l ected, centrifuged at high speed, and used for quantitation of
PAMA- r eakﬂQBW]eTmamfdospdé?an@r}rEeﬂmmoe@&ayned'rdsmgczeﬂnb& seasigval so col | ect ed

and counted. Both the Pan ar ent ce e or nat i from Dr
Hol | i ngs\RPYIPASHY: r?@ﬁacre SegsgpdR (1S ﬁf’%\@ ‘6'6‘;‘ gleﬁéﬁﬁoﬂg%mpmmately
80%-90% confluency (~4-5 days from initial seeding). At this time, the spent-media were

collected, centrifuged at high speed, and used for quantitation of PAM4-reactive mucin by
enzyme immunoassay. The cells were also collected and counted. Both the Pancl parent
cell line originating from Dr. Hollingsworth and a separate Panc1 cell line obtained from
the American Type Culture Collection (Manassas, VA), as well as the vector control,
produced low, but detectable quantities of PAM4-reactive mucin (0.87 £ 0.17, 0.54 + 0.17
and 0.02 + 0.02 pg/mL/10° cells, respectively), whereas the 30TR-MUC-1 gene
transfected cells produced 14.17 + 2.22 pg/mL/10° cells (P <0.0003 or better for
comparison of 30TR-MUC-1 gene transfected media compared to all other samples).
[0233] It has been reported that transfection of PanC1 cells with MUC-1 ¢cDNA, in
addition to increasing expression of MUC-1 by the transfected PanC1 cells, also has
secondary effects on cell protein expression, such as increasing levels of cytokeratins 8
and 18 in the transfected cells (Hudson et al., 1996, Abstract), but only in cells transfected
with the larger (42TR) MUC-1 cDNA (Hudson et al. 1996, pg. 956, col. 1, 3™ paragraph).
Transfected Kidney Cells
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the Anmerican Type Culture Collection (Manassas, VA), as well as the vector
control, produced |ow, but detectable quantities of PAMA-reactive nucin
(0.87 0.Ww®,200/B45000. 17 and 0.02 0.02 ng/ /10 6 cel | spCrasp@osety),
whereas the 30TR-MJC-1 gene transfected cells produced 14.17 2.22

ng/ m./ 106 cells (P O 0003 or better for conparison of 30TR-MJC-1 gene

t r ansf ec{B@34hdBiG asnpamapsfettod BIHK-29henunsarpibesinic kidagBLells) prodscddeen

reported ransfec ion.of P cell.s in addition to
i ncr easi %Ur@}ﬁbaets alstfﬁ I\?U%tpe fenpgl ?@%@?O@Ng%ﬁﬁgﬁt VSO A E has
secondar with Al sn@Bh&eh). HSVAERE, s ABHRES hsve, BUATL | AfarnkfRel-ad0h00 cbigvel s of
cytokeratl ns 8 and 18 in the transfected cells (Hudson et al., 1996

Abst r act $hat gpress yexy lpw levals of endaeerrons MIIC i tyhthesiged MAgerl thatamm)strvidy| ¢ DNA
(Hudson T@N%%l?g ene d @0%6 a& emlmg%aﬁ&%%m ouTr argisw1eth ed Kidney

Cel | s[ 02 ranstec uman e I dney cel |l s)
producedimmmadassalya(mm-pm einda\/I\AiSt—hPAhﬁ d\a{bﬁwpmej maaﬂot atmt:n&md)y but that
was not gctl ve with PAMA (not shown as di scussed above,

MUC- 1- tra Pesca Sgnabsity Sue@mﬁ@ntsﬁaqm é%?’ﬁ?aéﬁéﬂ U@‘?Sy Ysswf pagbiciongt aléh@@@‘élnous
MUC- | symtn@ﬁh;gsdpr thttﬁ@mﬁ r%A@m@Axs LE8 \M‘B{L{hé’?e n%x%tg gﬁ@!\%v

id
non-reactive wth . Hetero ogous sand ays ?PAI\/H MA5 and
MAS PAM4citenpivel ner/npncfksef)y Sd iCatogsettlodkimrofi thesettero [MAUmwahm theig naspeative h

ki sor Ul RS B ORE CRE el ek D e e e e B MREE heiger b anih

provi de ﬁlfdélﬁgﬁﬂbﬁ/(% jtopagnoassays. Cross bl ocking of these two MAbs within
their respective i munoassays using the polyclonal as the probe suggested

t hese 30k Flee dasgsudepe thatithe PANBadddAS e@ppmme@got[c@%ﬁ@}esmem!anah@ uggest
h h t {
na o FD 0 M8 0550 DR ) RGP B

bi osynt hprtob@s@rthst&smtﬂelmﬂtMMe@ab@, theeH PANID3 @pils apaot. tIhigfetdnkesZBPosel | s do
not. Di fferg@éces in Posttr nsl ational nodification of the MUC-| protein

core (exPiEsdiaH/medificatiop o thebiG- 11|P€0t@1P>¢€E?s(WEfﬁ%§#§’f/@Cﬁlé(§é§f spagifide
respon5|§lygosfyﬁfangi}gpd§ fh g ong?g?er@%?‘ fu'r:cfifx cts of Reagent Treatnent on

| mmunoreaCtivity of P M~ Ant i reat nt of pancreatic nucin PAMA
antigen with DIT (15 mn at roomtenp), conpl etely abol i shed reactivity

PR Wnd oW M e ST ER WS
[0236] Treatment of pancreatic mucin PAM4 antigen with DTT (15 min at room temp),
completely abolished reactivity with PAM4 (DTT-ECsy, 0.60 + 0.00 uM). The only
cysteines (cystine bridges) within MUC-1 are present within the transmembrane domain
and should not be accessible to DTT. The secreted form of MUC-1 does not contain the
transmembrane domain and therefore has no intramolecular cystine bridges. Data from
periodate oxidation treatment of PAM4 antigen with 0.05 M sodium periodate for 2 hrs at
room temperature yielded 40% loss of immunoreactivity with PAM4 antibody (not
shown). Further periodate studies have shown as high as a 60% loss of immunoreactivity
with PAM4 antibody (not shown). The results of periodate and DTT studies suggest that
the PAM4 epitope is conformationally dependent upon some minimal form of

glycosylation, and may be affected by intermolecular disulfide bond formation.

Example 10. Distribution and Cross-Reactivity of the PAM4 Antigen
[0237] The expression of the PAM4-epitope within PanINs is atypical for MUC-1. It is

similar to the expression reported for MUC-5ac as detected by the commercially available
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and shoul d not be accessible to DIT. The secreted formof MJC-1 does not
contain the transnenbrane domain and therefore has no intranol ecul ar
cystine bwodgean17iat a from peri odate oxi dati on treat men®PCofUSBVNWSHNL | gen
with 0.05 M sodium periodate for 2 hrs at roomtenperature yielded 40% | oss
of immunoreactivity with PAMA anti body (not shown). Further periodate

st udi es MaAteCERAvh Hsewhyegharesttean pdéilsahdshofmnmiumassoy eabtPANE yaptiitetanBPAVA

ant i body 0 o) . The results of periodate and DIT studie st that
the. PAMAILEEEEY S toohr Brinaieeomin 1y o puRAGH: s BB KT BaP AGS m of

gl ycosyl aid @DHZ@%itB'gé's M8y 8VdrRpLad th bk aPbREU R colsY! fAdepiaade
formation. Exanple 10. Distribution and Cross-Reactivity of the PAMA

Ant i gen pOR3TjveThith ¢3(pb €&Xbbgrstic cahandmwwigseassheP MMhMAowed i s at ypi cal

for MUC-1, It is.siml th j d f 5 d d
by the cisael Sy uoRo (S dRsRE SREheRel BHEP Bt bRl sanaw ch

i Munoasgaptiviyt h PAMA capture and MAb- CLH2-2 as probe gave negative
results. Although this possibly ,sul%gests the PAMA and CLH2-2 epitopes may

overl ap HRA8Lk Hesolthe spmensedialbt Haplable faMdy ppamti-WHCroep A dsedreke react i ve
ith 42/ 0 i I . . . tivit
win ont gpRaTbIAESAL PAMELCCAHRIBRUNBEERR R M e R MR RRGCL LY 1Y

reacti vi ¢pitopp 0238 be pserafontthesamanantigeniamoleclai Blabitiag 4mMes (étheant i - MUC- 5ac
MAb, as r.obe reagent in ELA (with_ PA s capture) provided, positive
resul ts, drdkiPRLipRars At ﬂ_%@n@ﬁpaﬁvg@m Sﬁg/g%dﬁvﬁég%aﬁltfagﬁwp e ghe

ant i geni &ifpkLashe bloBk Rl RBLSEVEN. ESateBhf BefissHl FEGHAPLYS c'oﬁg,étﬁ%tcﬁf@o;egat the
epi t opes bound by 45M and PAMA are in fact two distinct epitopes, as no
bl ocki ngframsnvissemandeaticatretinema bhs dansmyeatnd sigodicratydiffernsisdoi ng of cores

For expr SRty SiRar BB Erre BRY P BRR P e B eap st raars Qi Phne o
speci mengecikend&onPOALNRNGas FHIARGEd Hﬁﬂﬂﬁw\/@&seﬁg@%)\/ AN vk Iryactive GRRES
(61% . PAWMA was reactive with 24/ 28 cases 586/0 whil e 45M was reactive

wi th 13/ 2828 aw9y (R04s)eshilarbME maargactiyoesbl 328 (f&opensss Gloeshayay. i n t he

st udi es 4 ] ): I, I r n, pressi on of

VG- | el 2R S Rl i AL ok oD R B U e D) O

exposur etrafsfdctien RaMessph bOPMRI( 11 BoNEave upsizuln&presdibe of axsathdran@din,per i odat e
e consi sten in PAMA antigen

runor I FOTE AT PR éDtASA%}ﬂyﬁﬁﬁgﬁsqyiggta%g ot @%%gﬁﬁégews of pRifdaten t h

aponuci N§,MeY ard bnH&e A& itk EY:S ation as a factor in PAM4 antigen immunoreactivity
with the PAM4 antibody. Thus, results of studies with apomucins may not be definitive
for antigen determination.
[0240] Although based on EIA capture, the PAM4 antibody appears to bind to the same
antigenic protein as the 45M1 anti-MUC-5ac MAD, it is noted that MUC-5ac is not
specific to pancreas cancer and it is found in a number of normal tissues (other than the
gastric mucosa with which PAM4 is reactive). For example, MUC-5ac is found in normal
lung, colon and other tissues. PAM4 antibody does not bind to normal lung tissues, except
as indicated above in few samples and to a limited or minimal amount.
[0241] With respect to the effects of DTT and periodate, it is probable that the peptide
core disulfide bridges are identical no matter what tissue produces the protein. A specific
amino acid sequence should fold in a specific manner, independent of the tissue source.

However, glycosylation patterns may differ dependent upon tissue source.
Example 11. Phage Display Peptide Binding of PAM4 Antibody
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for antigen determ nation. [0240] Al though based on El A capture, the PAMA
anti body appears to bind to the sane antigenic protein as the 45M

ant i - MUC-\sacoiali7sont is noted that MJC-5ac i s not speci PCE/USeopASIPEAS
cancer and it is found in a nunber of normal tissues (other than the
gastric nucosa with which PAMA is reactive). For exanple, MJC 5ac is found

i N nor mal0242hgAMrbariboan indinperasd dxamitesl. wilAMb differdnoplyagd@esplayoiephilnnd t o
nor nal Igp%ﬁ‘%l Sﬂ%ﬂefs except as |nd| cated above in few sanples and to a
limited i The frahwesd [Ingap paptjdeWbray ceapeig C’cfdztaﬁén‘éfi‘flééi’%l%?esmd' and

peri odat ghe sbdonldSydA %ﬁé ﬁeﬁtﬂ@tcoﬁgf&m%%tﬂ zﬁjﬁ §9ig s?% wibdd i tgpaﬁs are

identical no matter at " t'i ssue produces t e pro A“speci am no acid
sequencedishidide trifigd. dWierpaansitbe nrfdl‘odum rhitbanes ahdeqne}yc@amsothAm anid $$0.8

sour ce. wever , cosyl ati e tissue
sour ce. E‘f?ﬁﬁtb‘ie@e]fg ! Ibm{ﬁ Cg:g% fBEa é?’ﬁh’]“ﬁgt%ﬁ 0%2 ‘Kiﬂ ?‘E’g@?ﬂ 0242]
PAMA ant ihaghed merpnaggdwﬁywﬁéﬂﬁ@%f%mﬂwﬂ Hoft@ﬁp,@Mmgﬁpﬂm%ﬁy peptide

libraries. The first was a |inear peptide |library consisting of 12 am no
aci d seqlilsde 5o sergtivibeagaénsd hHL dvaBhagedyrding inpemni-shecidismsimier fig..dindingni no

acid seq%e%?eﬁﬁzu%%eqﬁﬁg %rgfl%i%%ﬁiﬁa' de bridge. W panned the individual

l'ibraries eFnat al ns and hLL2 (negative selection with

ant i - CD2@2a8} F@qﬂy)méa@ phaigecdisplayaithdptiti@|theddeqderice W WNBENCA YREP (SEQEBNed t he
phage displ ayed peptide for reactivity with both hPAMA and nPAMA with

little tO% r“é@éé@firxvlﬁﬁgz 38 gimesdin ﬁ%?ﬂuemﬁ%g@gﬁ? sachhef Which wesnhshopactpor i ¢
manner ( usﬂqp For the
|l i near p %‘Serea:la gfjayedlj pept i g{,&g éelg%dgﬁ%l)e %ﬁﬁ‘%@%@ﬁ# 1 29)
was i denlibaryelehs@0on thieseq@enve3hd hevugMce6 dpdeageyy atach pofitivdives were shown
to have reactivity with PAMA antibadie tationa al S. was

conduct e‘&oqsﬁ“%é é’ﬁ“%f’dl qnﬂrsgt‘iﬁﬁn%;%s ?(HFI Srﬁpét’l ‘ﬁ%grﬂf)ée‘i\‘ﬁ‘cfg é%Ph‘ﬁm?dS%
degener a@ptﬁa s&f&@ﬂce@@l@dtw&é‘poéi% foPPAMAIGhE g vﬂamsangmnﬁeﬂ@@ﬂﬁd as

before. Vari abi was noted in the 19 obtalined peptide sequences that

wer e posparentel Sfeqmenpm\ﬂlh&)’llmhn gequiente WIDENABKEYERPI (CERQ KdDNCh2! )pad ¢t al
sequence, havi n he 38qu VNI TKEYP: e rest
bei ng uni qtﬁbeellrilg prégeht reselnabﬁg"gge é/%b t’(fh%esci ﬁg nblf%tf%agawsésf |137r‘?

anal ysi Supp'Ehﬁ)\Mnﬁelther RuYdricsd BlehtifedsRdURNLRRT tEe Nbts theefleiflcyt WRh MON@r T ow
lists the frequency with which each of the ami no acids was identified in

t hat posfach&hthepmang agidhivas kisndhedsinithatpegition dhepaEN IsaPENCe W MBSt he next
hi ghest ﬁ@({deﬁf Cbgﬂl) %vﬂ?h%ﬁé BE)Etlfltxé}%Qt \Qa?rlag'oﬁ Q Eu@tlﬁftloﬂ%? 'Etijop 2\ aq p83901?8 and a

substitution of Q for L at position 11. It does not appear that these substitutions had any

great effect upon immunoreactivity.

Table 6. Phage Display Amino Acid Sequence Variation with Linear Peptide Binding
to PAM4 Antibody (SEQ ID NO: 60)

W | T|W/|[N | T
D R

Q zZ =3 = =
O m X <5 &=
0O - o -

number of 199 |19 | 19 | 18 | 19 | 17 | 14 | 10 | 18 | 17 | 11 | 19

occurrences 1 2 1 5 1 2 5
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substitution of Qfor L at position 11. It does not appear that these
substitutions had any great effect upon i munoreactivity. Table 6. Phage

Di spl ay AwOreo10Aairia®oSequence Variation with Linear Pepti @#€eTRiSaaon0sg319D PAVA
Anti body (SEQ ID NO 60)(out of 19 sequences anal yzed) [0244] Results with
t he phage di splayed cyclic library were significantly different fromthe

l'i near |({dutaf}d (Tlbl e|7). |The sequence |[ACP TC1( SEQ | P NG|3Q)
present|in 33 of B5 peéptide sefjuenges gxam hed. [Anallysi s|of tlhe clycl

li brary| $98s¥6t ed| t he|fol ljowing results (positliond with an adté br e

invarian&ugﬂgdﬁot subjlect |to splective |pressuje|in the I{brary). b 7.

Phage Dy splay Am no A¢id Sequepce VYariationfwth Linear Peptijde g to

PAMA Anti body (SHQ ID|NO |61) [024%] The t cystdines (at pqgsiti P and
Ao A ol £ AN he ildan [

£ 1t adt 1 AN
o

CTrouUTT JT

af At _Inact andQ s N
AL VU\" LT UTT ~7

10) for LA A% “ Ul JILII LILIA ™ A 3 LV | ug\/. Subot v
amno acid greatly affected i munoreactivity. The sequence GITGITC (SEQ ID
NG 32) is present within the MJC-5ac protein towards the amno term nus as

conpared to the cyclic peptide sequence shown above, which shows honol ogy
at the CRd#nRemilts anth thé phipe disphayed spdicgépenydecrs sigudivent]ly didfeeant fromt he

T rear SEB RGN (TEREDATR s Bous PR R e AR G RS e P eosathous
sequencem B¢ %%ﬁ:gﬁéi@éeqder_\/&ieé BRarkivsd. eA Ry sivbi G c?’&iobzlgégfﬁ_‘?ﬁed%ﬁiedrt@é ate to the

effect of DIT on PAMA antigen inmunoreactivity. [ The results reported
her ei n i fodlowigeresHist(PeHeorBANIh apptigpk Wae invjoapeant ngpsibiest ¥pwldciive

conf or i i . be produced by disulfide bridges, as well as a
specif?Eﬁ%gﬁg%@;ﬁggﬁgﬁqpattern. Exanpl e 12. | nmunohi st ol ogy of Pancreatic
Cancer i TabléanBhsget Disphy Jo@ixoReid[S2qddnl ceSemedtidn withdheg Reptidedi t i ons

predi spose patients to the develo§nent of pancreatic carcinoma, such as

pancr eat Pinding g BAMAAntibady (SFQRARNGt fbrs. Wthin this pre-sel ected group

of patients, screening neasures are particularly inportant for the early

detection of pancreatic neoplasia. W exan ned 9 specinens of chronic
pancreatitis tissu& frp@ pafiPentq havi|ng prjwWary|dl agnoBi s [of th| € di fease.
W enpl pyed an anfi - CDr4 NAby,LLI, S G M
S S
Q
P
number of * * 33 35 35 35 34 29 28 *
occurrences 2 1 5 4
(out of 19 | |
sequences 1
analyzed) 1

[0245] The two cysteines (at positions 2 and 10) formed a disulfide bridge. Substitution
of T at position 9 with any amino acid greatly affected immunoreactivity. The sequence
GTTGTTC (SEQ ID NO:32) is present within the MUC-5ac protein towards the amino
terminus as compared to the cyclic peptide sequence shown above, which shows
homology at the C-terminal end of the consensus peptide sequence. However, the cyclic
peptide only showed approximately 10% of the immunoreactivity of the linear sequence

with the PAM4 antibody. Both linear and cyclic consensus sequences are associated with
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as an indicator of inflammatory infiltrate, and MAb-MA5 as a positive
control for pancreatic ductal and acinar cells. Whereas the two control
MAbs pr owoedioarmienohi st ol ogi ¢ evi dence consi stent w t hPparuSe@ansiws, in no
i nstance did PAMA react with inflanmed pancreatic tissue. However, in one
case, a noderately differentiated pancreati c adenocarci noma was al so
present wkcydtdine, twiech insg uemapeoi reiate toRAdMIfgawe DAT omP ANBkearsigan n of t he

neopl astic cells within this tunor. In a second case, while the inflaned
tissue WHSMHRYSAHWEYwi th PAMA, a small Panl N precursor |esion was

i dentifi a4bPhe aSItd RPGQIChpih hFAM hal AL PIANIY cﬁioﬁe??d?&ﬂh&‘lt}(ﬁ?&‘?b” this

| atter specinmen is consistent with early detection of pancreatic neoplasia
in a pat sreatficionfprmgiéen which neayrkerproduced hadisutfidedailges, Bhesld asespédic show

t hat det glcg(i)so atiarr{d/a ermdi agnosi s using the PAMA anti body may be perforned
with hig M SRR y and selectivity for pancreatic neopl asia against a
background of benign pancreatic tissues. Exanple 13. Therapy of a Patient
Wth I noperable and Metastatic Pancreatic Carcinoma [0232] Patient 118-001,
WG is Bxeupledd: Inmunehistplagy ofPagereptic Gameercin g Bangrendiabpeoimem wit h
mul ti pl epgot o || | f . to
under a2t SR PR ARER ol ABRe R b i ML R 0B ac el B BB e °,
first treatimemt, ssith at poyreadtis] didtetes hemokgngyard @hérs.r SWitHih eriapig-selected of 6.5
nCi/m2 of 90YhPAMA, conbined with 200 ny/ enci t api ne, whereby the

Qo ¢ abPiED SRET e UL eSS AP BGS  TaP L oS s eigaton Pk en

once- WeekyhcRRWRE ptastr. AWk 3x8A7RE - sPUOmERNS Nhrd AL g{mcrééf'@is Fid4lte ﬁd?{f rapy cycle

was repeated, because no nmajor toxicities were noted after the first cycle.
Al ready datigetsiheviagipsimarydiagness ofithisrdigsgsec Wk empOyed an detn€ D B Ma by BHUct | on

in the djaneters of.tRhe prinar unor f.the 3. 1iver ast ases
surprisi %qurvn%%t%%@ ,amﬁﬁl&or?'ﬁgfg%r%sargﬁﬂ%b%ﬁtasﬁpt%mé’feg‘jﬂptlr&?%t decr eases
in the SpMcwatidi@sct@fanicad cdgamsherdstte SvddontBEMABsWHIBYiged €t U NiNg to

nor mal background SUV | evels at this time (FIG 6 and FIG 7). The

pat i ent ' spprehisilpgisgvidanceiapngisieat, with ppncreaigy, igmeppeencelihP teastel of 77,
further I he.. r i ffectiv | t he

ef fects %ﬂ HE@{ |en§338§r§ i otllstsnnn%n%? 8%21)13%%8 tcéuﬁgé)bﬂ%’r gﬁ(ff%@%geﬁf abi ne
chenot hepapyeatic addnosarpiabinantas aldo presenswithinitlse fguanstcinax peel@gaivhat such

| ow doses of the rg}gei onucl i de conjugated to the anti body combined with such
| ow, nontRRRe stagd dhe rropRstic Fellspy DREWT s tehsesRnd £ansowhide theynilamed, en

after onfigu@wal RlaBvE AL TANY, 4 §hall PASKERNYcursor lesion was identified that was
labeled with PAM4. Labeling of the PanIN within this latter specimen is consistent with
early detection of pancreatic neoplasia in a patient diagnosed with a non-malignant
disease. These results show that detection and/or diagnosis using the PAM4 antibody may
be performed with high sensitivity and selectivity for pancreatic neoplasia against a

background of benign pancreatic tissues.

Example 13. Therapy of a Patient With Inoperable and Metastatic Pancreatic
Carcinoma

[0232] Patient 118-001, CWG, is a 63-year-old man with Stage-IV pancreatic
adenocarcinoma with multiple liver metastases, diagnosed in November of 2007. He
agreed to undertake combined radioimmunotherapy and gemcitabine chemotherapy as a
first treatment strategy, and was then given a first therapy cycle of 6.5 mCi/m?® of *°Y-
hPAM4, combined with 200 mg/m” gemcitabine, whereby the gemcitabine was given once

weekly on weeks 1-4 and *°Y-hPAM4 was given once-weeky on weeks 2-4 (3 doses).
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Table 8. Effects of Conbi ned Radi oi munot herapy with 90Y- hPAMA and

Genti tabi ne Chenotherapy in Metastatic Pancreatic Carci noma Exanpl e 14.

Ther apy ovoaofatira®nt with | noperabl e Metastatic Pancrea®PCt/USasoioszaon [ 0233]
A 56-year-old male with extensive, inoperable adenocarcinoma of the
pancreas, with several liver netastases ranging froml to 4 cmin dianeter,
subst ant Tab nvmitlgshatef cnb:ssa(n&()thhﬂapy oﬁchagl‘ﬁpemted recajse noinkajor taxiedies everd et har gy

ockly | BRI FrGeity L ATHE CvcaeBer BF G Raptin cach SOHIEREE] et

weekl y i Mt evéil?nf‘ﬁ% % ast
three gepmidiRRiiRehd NhMSlRAT thegﬁerMurﬁoPE’Mof fad '3%\»%?@%%@@3&%?&?53%
antibody is adm nistered at a dose’of 10 and 20 ng antl body
pr ot ei n, wanhnaied, wod ﬁgmwar, censistent Msﬁh@trgnlﬁmt dmeﬂ lattbfr SUNh‘elhmtOlf EPG-i s gi ven
a course em:|t chenot her nS|st| of 3 f 600
St i S R TR R e Y

has a m (RIG. 6ukoPeci a) (DHeasiiery s preQh&hPeC ATE). 9levbl SO DT 0P adbrnges
over basellne but shows an i rovenment in the blood CAl 9.9 titer from

5,700 t oleYel26 37 alvether %‘@E?@H%@nﬁﬁ t}l%mdb%g eﬁﬁﬁqﬂweaﬁablﬁe& diowsdhbidasts afe
I npr ovengy t of
| ower - dose bgnérgc]ﬂla'?i %E@#&Hm@Wx J{ w t h %Islégalgo %18% %%%RW‘EM Four
weeks | apaient. tIhara@alrpﬁsihghﬁdum‘paétetatkﬁdsucammﬂb&sﬁ tlaanddeEﬂ'clﬁlreans confirm
an approxi mately % reduyction of total ftunor nass ry.cancer and
met ast asegyueaigd ttﬂdi}f Pﬂﬁ%m@a&w@ﬁu% 10%80@%109‘1@6%9 @lighds0. The
patient HBdaHRSHPRREIhEC RNy 864 éﬁerr)Snlyaa"s‘ilnglécét%eeofttﬁlsrtﬁér%)n to nore usual
daily activities wi thout the need palnmalca ins 12 | bs
after be"@abin|8ngf3ffef¢tssofé?<qmbmmérRze;llomhnumn!;era@ynﬂpbatY-bPAMrbamans and bl ood

val ues i d| ¢ at S res e mai nt .6 weeks | ater. Exanple
15. Prep F'é’tcf Mﬁ{ﬁg‘ﬁm/ LB ﬁﬂt? PE‘:B%?&&@??‘PW&M etargeting DDD and
AD Fusi ppumbopt i ns [ @iddiineThe DNL4 (y&GIwt-I¥e ¢RAsdmeUseP | WRipSsOTLEr b,
trimers, tetranmers, hexamers, etic. conprising virtually gny antibodies or
f r agment bogatieneof orn Longest ef f ectt b‘imgmi eti es| ($8Y) cert ai  HFE(WYkd
enbodi nents, 1gG ant ﬁgglle&r or F am é"be“é ragnents may be produced| as
fusi on proteins contal ning é 'Phe di ation and docki ng domai n ( PDD)
or anchppimeradomi n| (AD) ssquence. AI #haough {n preferred jenbodigpents | he
DDD and| AD noi eties|are produced as fusion proteins, the skilled artisan
will repriE@rhat of her met hods [of conj ugati on, such as ghem cal
cross-| L"ﬁ%ﬁgﬂl’c Ry e—ut f_bzeu Wit nl.tg'ne STPPE 4] background

R post hepatic 1.7 1.6 3.7 background

met

R central 1.9 1.2 32 background

hepatic met

Example 14. Therapy of a Patient with Inoperable Metastatic Pancreatic Carcinoma
[0233] A 56-year-old male with extensive, inoperable adenocarcinoma of the pancreas,
with several liver metastases ranging from 1 to 4 cm in diameter, substantial weight loss
(30 1bs of weight or more), mild jaundice, lethargy and weakness, as well as abdominal
pains requiring medication, is given 4 weekly infusions of gemcitabine at doses of 200
mg/m? each. On the last three gemcitabine infusions, *°Y-DOTA-hPAM4 radiolabeled
humanized antibody is administered at a dose of 10 mCi/m?* of Y and 20 mg antibody

protein, in a two-hour i.v. infusion. Two weeks later, the patient is given a course of
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of the clainmed nmethods and conpositions. [0248] Bispecific antibodi es may

be formed by conbining a Fab-DDD fusion protein of a first antibody with a
Fab- AD f wsoeniopnoioei n of a second anti body. Alternati velPgT/UuSomosiler s nay

be nmade that combine 1gG AD fusion proteins with Fab-DDD fusion proteins.

The technique is not Iimting and any protein or peptide of use may be

pr oduc edg@sciaBindBhemoBRpY dshdNingrodaidekiyadostNEF0aHh @ By il vnirugoNL
construct. Were chem caF cross-linking is utilized, the AD and DDD

conj ugat &8¢ patientisithan; syptuatedidonesks datemandhasgaptld frakopgive (agdecDnpp Pher any

nol ecul e =4 : QP%? I ny
cross-lin 2810{6?(?!%%?2&&?‘2%8 ésr}%%ﬁg?%ghlgér?%) ) h%(vgerta ﬁﬂlg@g{r‘\[g]ﬂg&yﬂgo odi nent s,
a pol yet 6yliefaitegl fymolS, 10PES) ,200 and hdecrpade ymaundicapivieh yn megralbeubjetive por at ed
into a DNL construct, described in.further tail, bel ow [0249] For

br et ar geVTG G LBITONTS SHeHR M EEA R hghDR VLB AL KMATGS. bi nd ng
site for,giiaBingRBeIas Q9] Wit d dvhdsibr & YADTLBE AL AP SEGur wldk 1A%, Be
tunor - associ ated antigen (TAA), may be conbined with a second anti body or

f r agment patieat isbéavdkiatedharnst the Cdrand RES spenspindirmamstpprasmatety 44 eddugtion

t her apeut} c d/ or_diagnostic _agent | ttached. .The L- based, bi specific
bt boaybt Gl Bt PR Sn SRR mle s BioE S S RRBRAGT NG TPvcy ¢ 6
clear fromibleitd 938d0aTHe bagak tebgink ppaditgaid dctisRyendangblt heret@njtdigated
targetabl e construct, is added and binds to the | ocaljzed antibody for

di agnosi ¥sual daikyectipiies pithaw]the pepdfenerinmedicaiey ekle gaigel? lbsiadies nay be

devel opeqd. f ar C Six0 j i ds ul es
can be. porar G gRlindhl By ARG Helepk 08 PRIMARS indOR TR ot
fluid. Fideyponge prodo@inedd, weeky [dDDD- f usi on protei n nodul e can be conbi ned
with any AD-fusion protein nodule to generate a bispecific DNL construct.

For diffgrent typ of constructs, diffe D or ences may be
it 1§ sedExaRBlshrebrmstiap Al eucinscheo i Grattruch abair ket
SHI Q PPCLTEL LB WRMLBRERRLYERAEYFTRLREARA ( SEQ | D NO 33) DDD2:

CGHI Q PPGLTELLQGYTVEVLRQQPPDLVEFAVEYFTRLREARA (SEQ | D NO 34) ADI

Q EYLAKQWE)NAT@N(ISE@IH'@W%WSM:mMiEWAmWFW&b%@EQSJ @e-NO: 36)
Expr essi gor}n%les%go\giﬁually any antibodies or fragments thereof or other effector moieties. For
certain preferred embodiments, IgG antibodies or Fab antibody fragments may be
produced as fusion proteins containing either a dimerization and docking domain (DDD)
or anchoring domain (AD) sequence. Although in preferred embodiments the DDD and
AD moieties are produced as fusion proteins, the skilled artisan will realize that other
methods of conjugation, such as chemical cross-linking, may be utilized within the scope
of the claimed methods and compositions.

[0248] Bispecific antibodies may be formed by combining a Fab-DDD fusion protein of a
first antibody with a Fab-AD fusion protein of a second antibody. Alternatively,
constructs may be made that combine I[gG-AD fusion proteins with Fab-DDD fusion
proteins. The technique is not limiting and any protein or peptide of use may be produced
as an AD or DDD fusion protein for incorporation into a DNL construct. Where chemical
cross-linking is utilized, the AD and DDD conjugates are not limited to proteins or
peptides and may comprise any molecule that may be cross-linked to an AD or DDD
sequence using any cross-linking technique known in the art. In certain exemplary
embodiments, a polyethylene glycol (PEG) or other polymeric moiety may be

incorporated into a DNL construct, as described in further detail below.
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[0251] The plasm d vector pdHL2 has been used to produce a nunber of
anti bodi es and anti body-based constructs. See Gllies et al., J I mmunol
Met hods (W02930/011306: 191- 202; Losman et al., Cancer (Phi lPaY/uS2@9/053192

80: 2660-6. The di-cistronic mamral i an expression vector directs the
synthesis of the heavy and light chains of 1gG The vector sequences are

nostly i [i2d9] Eal prétargeiag pslidatiense b ahttfodp dHE-dgmemsdohtittifg a Birddihg die fonl y
di fferences existing in the variable donain (VH and VL) sequences. Using

mol ecul af" HiEeB groegdsvikha diseassd fipwgesuskiap p @rnaswréataql entigeRé$4AgG
expr essi i on
Voot ors. Ty PE EnBbmed MhmIEGERNAInEYy LR EAR nd AR to0n O HRLERR. " o
t he hi ngegns@ia, @nehiGh3 tiboamiutis and/ot diegrivety ygenhai attactiee. helANEbavidt h a

sequence, enco the. first. 4 resi dues of. t e. hin 14 residuye dy- Ser
ker - ahaRRRa T Hepdsip alistra B e i e B Bphols AlgWaS DR To

gener at efrhakh&Bo8d Bh@ feh s %Q&xg@trt%sué BRd BRAYEREER ft&getm@ cPhf@R isCH2 and
CH3 domai ns of 1gG are repl ace a sequence encoding the first 4
r esi duesadsied uhé binidp ethe dochlzedeaitibady @ryliagmpsik bntberapaind a 17 resi due

synt het i P- ZS erred t.0 wa nerated usin
biyoi nf olr ?ac&%a% geé@ana%enér?eivlr{eegf‘ﬁ%’&eod%/’el R#@HSWC]{%’ Qﬁﬁﬁg%\‘-‘ﬁ 'Y diners °
with a vpioyimi Qhceaprbtimdellythe tacdtuldY)can b€ purfidDif dediredlor niimainedNat the cagad. Scl,
U S. A (2003), 100:4445-50. [0252] Two shuttle vectors were designed to
facil it atWihepeBst iigh K @ﬁlowgememczloomdPEDr@sempﬁ@ﬁmna@ﬂmn sy

Fab- AD n | 253]
The O dunnar R aF PRSI RBRRPLAET, OFicht o PREPARE DTGt rE™2

t enpl at edifféteat typkd oRORspudtsyrliffaromsABioe DD séquence shidyetmmt{ized. Exempitirt he CHI

domai n a | restriction ucl ease site, which is 5 of the CH
codi ng i&@e‘?‘l@ggb‘?ﬁ%‘lqﬁ?aﬁreﬁm h%:&c{@gﬁ‘él sted of the sequence coding for the
first 4 residues of the hin %PKSC f ol | owed b f our cines and a
e ne, WDUH (HUGHPRGETER LS HbNE VLB SRbRbY FEAYE o ERAR FRRACGEG 2 | on
site. Thgggﬁ bp PCR anplinmer was cloned into the PGEMI(r) PCR cl oni ng
vector ( GA(r), Inc.) and clones were screened for inserts in the T7
(5") orientation. Construction O(G4S) 2DDD ((&4S)2 disclosed as SEQ I D
NO 37) [DPBR; QGHURIPEGIANEIJdaGE a6V IdQQEEDILYEASIE Y EFRLREBR A ({132 52
di scl ose@ as SEQ I D NO 37), was synthesized by Sigma GENOSYS(r) (Haverhill,
UK) to c 8 4f)or the am no acid sequence of DDD preceded by 11 residues of
the linker peptide, with the first two

ADI1: QIEYLAKQIVDNAIQQA (SEQ ID NO:35)

AD2: CGQIEYLAKQIVDNAIQQAGC (SEQ ID NO:36)

Expression Vectors
[0251] The plasmid vector pdHL?2 has been used to produce a number of antibodies and
antibody-based constructs. See Gillies et al., ] Immunol Methods (1989), 125:191-202;
Losman et al., Cancer (Phila) (1997), 80:2660-6. The di-cistronic mammalian expression
vector directs the synthesis of the heavy and light chains of IgG. The vector sequences are
mostly identical for many different IgG-pdHL?2 constructs, with the only differences
existing in the variable domain (VH and VL) sequences. Using molecular biology tools
known to those skilled in the art, these IgG expression vectors can be converted into Fab-
DDD or Fab-AD expression vectors. To generate Fab-DDD expression vectors, the
coding sequences for the hinge, CH2 and CH3 domains of the heavy chain are replaced

with a sequence encoding the first 4 residues of the hinge, a 14 residue Gly-Ser linker and
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codons conprising a BanH restriction site. A stop codon and an Eagl
restriction site are appended to the 3'end. The encoded pol ypepti de
sequence Wo 8toemsobel ow. GSGGGGSGGGEG PCT/US2009/053192
SH Q PPGLTELLQGYTVEVLRQQPPDLVEFAVEYFTRLREARA (SEQ I D NO 38) [0255] Two
ol i gonucl eoti des, designated RI1A 1-44 top and RII1 A 1-44 bottom that

over | ap by f3Q 4388dRaloFhuian RIRI lreRrre@ S DWI? Y g&m&b zgd-A5 gne
GENOSYS(r)) and conbined to conprise the central 154 base pairs of the 174

bp DDDI seyersivne/cctrve thel segesmged iothiedesgoneifs zmdr@é} domaind of [d§f et ed to a

pri mer ext gRsh QR eactlon w t.h Tag mer ase |OWI t ensi on,
Phe dupl SRas M iiead® sitohtae BB AR AT Pr psindndd i F e () and
scr eenedlifl@h ahds @7 t&sidue syhtelld ACBCalle@AKEAR-AS (@fén@@m@ﬁé’ NEi1) ofhiek (4S) 2- ADI
((AS)2 disclosed as SEQ ID NO 37) [0256] A duplex oli gonucl eoti de,

desi gnat ekneragaisysmgppinfermpgye agfl peptide eﬂasa@clsg@gmmhm to sl Rjaat hesi zed
S NOBYS( de- f ded b
17 Poai aeror hyeh RS O ydR P S RONES F P REE Bt SRS S g &

BamHl re@ood;to@n4si-be. A stop codon and an Eagl restriction site are
appended to the 3'end. The encoded polypeptlde sequence i s _shown bel ow.
GSGGGGSAIAESN weishittr Yentpasorsae dsmeyedre Koilgety thoomrprsmpefdsamdient ary

over | app C ce,
deS|gnatb%g%ﬁk‘ ﬁgpﬁggﬁgﬂgpi@éﬁb%Q§l P%%ﬁ$@§§¥§3Eﬁﬁ%ﬁgﬁrégﬁﬂﬁﬂd anneal ed.
The dupl ex Mﬂ%ﬂzﬁp|lflﬁ%39 PCR. The anmpliner was cloned into the PGEMI(r)
vector and scre “'o¥ S'fiserts in the T7 (5') orientation. LigatingDDD

with CH 9 fragne C uence was exci sed
' om PGENRES, T (HT aRpA Wha R eBopy R EEinb o BadHt Yok oF Pgat ed | nt o
the sametesipl@s The Rl PCIPEEMEL Eonsts@dASRY @sBed €5 ?@H& bt the\a¢t @m4thland DOD
-PGEMI(r). LigatingADl wth CH [0259] A'110 b ragnment containing the AD

sequence fed] wxeicsen erdaywelpaEMIter Whigh 175" Bdithe CHh godiog Isequstice. hBhe tighy at ed
into the P r uttl tor
- AD cﬁﬁﬁ%&‘j"% s Ofﬂ‘e Séﬂhlenﬁ%wg% }%ﬁ F ok r%ﬁ‘gueg ﬁ.@%% B or s [ 0260]
W th t hi &lloodd Ib@lfoxd%sycgﬁesemﬂ heerifdIwilBObE fiasl t@tﬂlco&&is (GB) cbeptisiagaBumat ed
into

HI restriction site. The 410 bp PCR amplimer was cloned into the PGEMT® PCR cloning

vector (PROMEGA®), Inc.) and clones were screened for inserts in the T7 (5°) orientation.

Construction of (G4S):2DDDI ((G4S), disclosed as SEQ ID NO:37)

[0254] A duplex oligonucleotide, designated (G4S),DDD1 ((G4S); disclosed as SEQ ID
NO:37), was synthesized by Sigma GENOSYS® (Haverhill, UK) to code for the amino
acid sequence of DDD1 preceded by 11 residues of the linker peptide, with the first two
codons comprising a BamHI restriction site. A stop codon and an Eagl restriction site are

appended to the 3’end. The encoded polypeptide sequence is shown below.

GSGGGGSGGGGSHIQIPPGLTELLQGYTVEVLRQQPPDLVEFAVEYFTRLREARA
(SEQ ID NO:38)

[0255] Two oligonucleotides, designated RITA1-44 top and RIIA1-44 bottom, that overlap
by 30 base pairs on their 3’ ends, were synthesized (Sigma GENOSYS®) and combined to
comprise the central 154 base pairs of the 174 bp DDD1 sequence. The oligonucleotides
were annealed and subjected to a primer extension reaction with Taq polymerase.
Following primer extension, the duplex was amplified by PCR. The amplimer was cloned

into PGEMT® and screened for inserts in the T7 (5”) orientation.
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any 1gG construct in the pdHL2 vector. The entire heavy chain constant
domain is replaced with one of the above constructs by renoving the

Sacl | / Eagivorzestairsoni on fragment (CH -CH3) from pdHL2 amdTruspéoamsingzit wth
the Sacll/Eagl fragnent of CH -DDDI or CH -ADI, which is excised fromthe
respective pGenT shuttle vector. Construction of h679-Fd-AD - pdHL2 [ 0261]

h679- Fd- ADl - padidudri@ionlsf ) £28 QG ReLdislosk@hs BEQAUCNOI7)of h679 Fab with
ADl coupled to the carboxyl termnal end of the CH donain of the Fd via a

f1 exi bl ejo@syy RefupReMizHRuRACE! JERARRS 6d, Pf-ATH QUL JREIES SNHYES- A
pdHL2- based vector containing the vari abl € domai ns of h679 was converted to
h679- Fd- HO:3Dampssybihesigpd 6% gma GV OB KE®T s ¢ade Faxjthe amagmanid seguehcetdfe CH - ADI

f ragnent i i fromit he - ADL: SV3.shuttl e vector.with Sacll
[raoment anpeangy SKRLRRE BEAP RS R ad R RS MG Rkt
| - Fd- hM\BdAHp edsl:Z:tio sRel axfispesRiof And 86 ESI e Qfictisogdecié Appeafiedtosh@bl e di mer

that conprises two g}&{)i es of a fusion protein C-DDD 1-Fab-hM\- 14, in which
DDDl i s P chkedhs encafind nodypepsidg sequsnceds SRR/ Pelowr mi nus of CH via a flexible

pepti de spacer. The géasrri d vector hM\- 14él)-deL2, whi ch has been used to
produce hM\- 1950§GGHES Y vV A (SEQUNNQ3BHHL2 by di gestion

with Sacll and Eagl restriction endonucl eases to renove the CHLl-CH3 domai ns
and i nsefRpdnTwob compli@ehtaryDBirlappiagwbgenucisotidds enasdiey thesddvé peptidehe

CH1- DDD1- SV3 shuttl e i.th Sacl Eagl . [0263], The, sajre techni que
has been®Gtf1~ ealgf%teé?g‘é%{ééw&foasaﬁ?d%q@?gEgﬁg@x&%&w siged 414\ de vari ety
of knownaraRklie®othegupletiths anplidd by PCR2 ThBRAMAMeP Rlas cRBRY inth My 14, hM\- 15,
hA19, hA20 and many ot hers. neral ly, the antibody variable region coding

sequenceBOHAMIER pederead screench@rimpedxirtbe 37 ¢&') veentetiomnd t he expressi on
vector was converted for production of an AD- or DDD-fusion protein as
descri bed aboVégatiigd[ADamdhDDE f usi on proteins conprising a Fab fragnent of
any of such antibodi es nay be conbined, in an approximate ratio of two
DDD- f usi (9258 Atl8D s fpemeanencabinpulse DDDArwetj@dnoe was eganel fade PGEMIT®@er i ¢ DNL

 agrent ik RS Ry Rl LEITRobeRenfunsd S posiey AT 7o
C- DDD2- FoshMY@ 5 Rl ihe sBiIEXREESEHRIDNPEIFIENQR. Pr oduct i on of C- DDD2-

Ligating ADI with CHI

[0259] A 110 bp fragment containing the AD1 sequence was excised from PGEMT® with
BamHI and NotI and then ligated into the same sites in CHI-PGEMT® to generate the
shuttle vector CH1-AD1-PGEMT®.

Cloning CHI-DDDI or CHI-ADI into pdHL2-based vectors
[0260] With this modular design either CH1-DDD1 or CH1-ADI1 can be incorporated into
any IgG construct in the pdHL2 vector. The entire heavy chain constant domain is
replaced with one of the above constructs by removing the Sacll/Eagl restriction fragment
(CH1-CH3) from pdHL2 and replacing it with the Sacll/Eagl fragment of CH1-DDD]1 or
CHI1-ADI, which is excised from the respective pGemT shuttle vector.

Construction of h679-Fd-ADI1-pdHL2

[0261] h679-Fd-AD1-pdHL2 is an expression vector for production of h679 Fab with
AD]1 coupled to the carboxyl terminal end of the CH1 domain of the Fd via a flexible
Gly/Ser peptide spacer composed of 14 amino acid residues. A pdHL2-based vector
containing the variable domains of h679 was converted to h679-Fd-AD1-pdHL2 by
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Fab- hMN- 14, whi ch possesses a dinerization and docki ng domai n sequence of
DDD2 appended to the carboxyl term nus of the Fd of hM\-14 via a 14 am no
aci d resiwoeo@or®er peptide |inker. The fusion protei nPSEAIS2400053192
conposed of two identical copies of hM\-14 Fab hel d toget her by

non-coval ent interaction of the DDD2 domai ns. [0265] The expression vector
was engi rpecedersf tlad SasEaglimgoent Walp fierf | -adpfragradrit awlicb wiagextisddeot i des,

whi ch coppri se e ' sequence f.qr rt he |inker peptide

( GGGGS ég’étﬁ%gg]r@@‘ﬁgﬁhugﬂ%@&gmﬁb%ﬁ ai‘§(€5‘ﬂiDDD2 were nade
synthetically, The aligonucleotides were anneal ed and phosphorylated with
T4 PNK, r esul t S WG 6 e bdtgR ! did-AMY-I-PHef 3' ends that are conpatible for
ligation with DNA digested with the restriction endonucl eases BanH and

Pst1, relB6e2k PP 1-Hdoedi-14naHEd pt axcDrasina et ipytr doduction efvestablat t | e

vect or - - i . Pr. Iy i A w t h .BamrH and

Pstl, tcc):ICﬂ élee%%f g‘%’&%’gé‘%gf ng{}/fe%@glrog@l?@ gl“%g@@&%ﬁwﬂi lélo‘ghlgrﬁ) f ragnent

was exci Bad If is tink&Hb-HNDR2HPGEEME (lie) canbdxly] Saainus andHEagh a dledibld gatied wi th t he

| gG expression vector hM\F14(1)-pdHL2. which was prepared by d}iﬂ\g/ne\lsti on with
{ Megto ALY -14

Sacl | antPag|heplasmy Dord P 3highichas hegn erediteyRrpduee

C- DDD2- 'w%?ﬂé'& ShpD 18 g-hesh . IPLN| ener at ed
DDD2- f E%;d;%%g? el ns g%?ﬁ? e IEF;% f ragﬁgﬁtﬁ?@?\ﬁgge%ﬁ%g‘é&hggb%?ﬂ? 1ijegrg%lgt
humani z egstaictioh arioascledssy & fechoADRrepdHILZH DG inh &binkabeDRthe Wid$l -desi gned

vector P He T IRagtr b P tergr ra AL [y otublecesioniidelifi ng” "
domai n sgguenge of AD2 appended to the carboxyl termnal end of the CH

domain via a 14 amno acid residue Ay/Ser peptide |inker. AD2 has one
cyst ei nel0263] Hhrsapreceetuniqiy hin deemdilived topredaes plasmids) fariiab gxplessioniofieai n

sequence 8] T 2XPL.esSi t in foll ows.
Two overT\’go];())’[Yiqaﬁlegt,y Oggﬁng I ﬁ%ﬁf‘é"?‘if’ o1 ﬁéﬁg%ﬁglgrl%%w&%ﬁoﬁﬁgﬁ 2 4Bot tom,
whi ch compN-5% hAle, kD) agd meqyemhes. [GeheAlY, thadnitaydy vafiablbeedibmkRlingequence,

were made synthetically. The_oligonuc| eotides were anneal ed and
phosphor $AAEENEES WeterPrasenbige P PHNreRgion yeeiob Ahing SXTESHMBVEIOrayg 3' ends

phos HEATPresF e PiEstPtn eGPl 3
endonucl SIceRe Hanpl S e ADSeRbDR P BB R bR B B

| i gat ed amitBDDRf@siohprdtbias cewposinChFabhBhgREHME@ny of wdvhcitibodies may be

combined, in an approximate ratio of two DDD-fusion proteins per one AD-fusion protein,

to generate a trimeric DNL construct comprising two Fab fragments of a first antibody and

one Fab fragment of a second antibody.

C-DDD2-Fd-hMN-14-pdHL?2
[0264] C-DDD2-Fd-hMN-14-pdHL?2 is an expression vector for production of C-DDD2-
Fab-hMN-14, which possesses a dimerization and docking domain sequence of DDD?2
appended to the carboxyl terminus of the Fd of hMN-14 via a 14 amino acid residue
Gly/Ser peptide linker. The fusion protein secreted is composed of two identical copies of
hMN-14 Fab held together by non-covalent interaction of the DDD2 domains.
[0265] The expression vector was engineered as follows. Two overlapping,
complimentary oligonucleotides, which comprise the coding sequence for part of the
linker peptide (GGGGSGGGCG, SEQ ID NO:40) and residues 1-13 of DDD2, were made
synthetically. The oligonucleotides were annealed and phosphorylated with T4 PNK,
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was prepared by digestion with BanH and Spel, to generate the shuttle
vector CHl- AD2- PGEMI(r). A 429 base pair fragnent containing CH and AD2
codi ng seyoenas7was exci sed fromthe shuttle vector w PaT&®eiw/ 053102 Eagl
restriction enzynes and ligated into h679-pdHL2 vector that prepared by
digestion with those sane enzynes. The final expression vector is

h679- Fd- ABRtipg H A erlGane oatliedh acd 3 Ends Mt arPrcompriislt ifordidados WithdbNA0270] A
trimeric DNL construct designated TF2 was obtai ned by reacting

C- DDD2- FABRHAE Wi the fFﬁ“ﬁW’ﬁ&BuCi@é?s BagHl apd bstl.aespgttively was gener at ed
Wi th >90fmysetrl AmIEODNAR s AL ELHIh et vag: FPEB PO (200 mg)
was n‘ixef:l V\Aﬂ’l h6 9-)IglgbAD2as(6% ng) at ea 1.2: 101%‘% ar P@P%@ e total

pr ot ei n wbithavas petpamed byadigstibn muthrBan il £#EP stlo it gineratgthe sMitABTACtoSUHSequent

201" af {1 HPLYBGF S o ey Pisereat a5 RETRHares ph 5P ek O LM ReRE ad not
show anysayi SR ehd g%zbecf RUtARRd RG expekddbibh QBctof hoINTM TR ARIEEY whesul ted

in the formati on of a2b conpl ex consistent with a 157 K protein expected
for the Pepdeybydicgstiamwith $acdl epckEanly (The Saakexpreassion hombgehens gesignatelP 291

affinity r 1 s nt.netic pepty

cont ai ni G PReTHEAIRaLrBbIEY. SRR bl e g R e W B BB HOI -
i n Canfigionhesteihd of the 2ab f2@mkents S a MkhiBensfdiffeiest Mimdtiged MAbadids.unbound
fraction denonstrated the renoval of a4, a and free kappa chains fromthe
product (not pdrovwry-4pPOREYI]? Non-reduci ng SDS- PAGE anal ysi s denonstrat ed
that the majority of TF2 exists as a large, covalent structure with a
relati ve{mﬂl hd7oVrBeRD2L N dfenkb8$ §4104s B RPMMPDINELAdINL i LRAL  RaRds
suggest that disulfide formation is | nconpl ete under the experinental
condi t i on&AMRepdHlhdisran. exPedsicn Mert@OSr PAGE dlstws of hGit9-EabyABdivhicbnal bands
apparent_in the non-reducin el are product-rel] at ed ot .shown), as.only
ponds  r efavPig b Seh Fustt e ntatel Gifeebbi F R ET S ot
shown) . tHe\@¥edomdiR @ia £1 Bhrhie Rbelitbd €5/ RaGH: Biket NATMH 0RO Ypept i des
were too close to be resolved. MALDI - TOF nmass spectronetry (not shown)

r eveal edeyatesierrgsidupprgiedire amiganetwr pae folleving the apghon damem Baperce phe

cal cul at gghymass (157,319 Da) of TF2. [0272] The functionality of TF2 was
det erm ned by BI ACORE(r) assay. TF2, C-DDD hM\- 14+h679- ADI (used as a
control Maey) Eheadxprsrionwattenwasiyimergd &xdllowy. TvODEHaphMYy; 14+h679- AD2

used as a c¢ontrol anpl of unreduced a2 _and b conponents) were
( comp(iimentary oﬁgcr)rrPucﬁ:otides &DZ Top anda AD?2 Bottom), which comp%ise the coding

sequence for AD2 and part of the linker sequence, were made synthetically. The

oligonucleotides were annealed and phosphorylated with T4 PNK, resulting in overhangs
on the 5' and 3' ends that are compatible for ligation with DNA digested with the
restriction endonucleases BamHI and Spel, respectively.
[0269] The duplex DNA was ligated into the shuttle vector CH1-AD1-PGEMT®, which
was prepared by digestion with BamHI and Spel, to generate the shuttle vector CH1-AD2-
PGEMT®. A 429 base pair fragment containing CH1 and AD2 coding sequences was
excised from the shuttle vector with Sacll and Eagl restriction enzymes and ligated into
h679-pdHL2 vector that prepared by digestion with those same enzymes. The final
expression vector is h679-Fd-AD2-pdHL2.

Generation of TF2 DNL Pretargeting Construct
[0270] A trimeric DNL construct designated TF2 was obtained by reacting C-DDD2-Fab-
hMN-14 with h679-Fab-AD2. A pilot batch of TF2 was generated with >90% yield as
follows. Protein L-purified C-DDD2-Fab-hMN-14 (200 mg) was mixed with h679-Fab-
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diluted to 1 ng/mm (total protein) and passed over a sensorchip i mmobilized
with HSG The response for TF2 was approximately two-fold that of the two
control swopbei7iondi cating that only the h679- Fab- AD c@cparsee/053192 he
control sanples would bind to and remain on the sensorchip. Subsequent
injections of W2 IgG an anti-idiotype antibody for hM\-14, denonstrated

that onl WDPK20 hay ata DD makr hddN. TPheaofDpidedih codvahtriism Wasghs h},g/rﬂﬁﬁlqlBSit ed
with h679- Fab- AD as indicated by an additional_ signal response. The
addi t i onsNt3pRed 4kl BpT ﬁes%@ﬁ%%‘eﬁtrﬁt?@ ipedvad THEP redeatiemdllsi ndi ng of W2 to

TF2 i mo t 1L onal

bi ndi ng g}rk)fgéﬁgmgﬂﬁ ﬂgglrﬁ%f gétggi E?/&g\ggégg nl(ﬁ? f‘)”f ’%ﬂ%@l‘ Fa éfH%ﬁyM Thi s
was conf addieeh &yTCHR Sﬂ}H]PiLQ/dldanﬂ_ FRdwt anybavuﬂtnt:a/\mfc dihtfoﬁnza'@mremckhtMn déN;;ZJ,] ( ROt

shown) . i on of TFI specific bod or Pretar i

si il ;r M&% ndly resdliy 16 “beetﬁgiwaltoél 2eb CvPlex Comfigasite hgﬂlg

conpri si patdiNexeeRUes: B bihaly PRIAEADPFD %anuﬁﬁ&i RNRLLMNonelty %Eab 679.
The cancer-targeting anti body conponent in TFl O was derived from hPAM4, a

humani ze@b&fﬁnltpalm@n@mgrmm(n@fe&hownbu IMR/%I tshratynthgtic peptidestontiirdag tha det ai |

2007) . ThHa ARl Bro MR B 2o Bkt (r By iebt 40 PR ReT O I R zea

anti - hi spyi SEHHBIC ahdlydis of the TN 131Sabodbiraction dEmopthited@eiréhéva bhPAMA] 2
x h679) antlbod mas produced using the nmethod disclosed for production of

the (ant cemidree keppg chags fampshemprodugiénqisheyvibed above. The TFI O const ruct
bears t E%;gl&e ]

fusion ‘S@g't? gﬁgh?%ﬁﬁ@%@ dEa W%ﬂe{%rﬁ%s[@g géﬁgzne en ?Sy in
stably ta hamga‘ ectabdeht nyredtoraviteh kedativeheotilitysweer thal ¢fp& (aumbmp abhe f | ui ds

wer e conb esultin ol d .no] ar ex ess AMA- DDD.  The
reacti on? éar\ﬂééugg’?gﬁb%ttcgﬂhﬁg {” ﬁﬁl‘i’rb%‘écro&% g8 UF‘g‘?'r tg"ﬂe’ﬁﬁﬂwn@hder mld
reduci ngccﬁﬁnﬂjng (RAShGh gzehu&hysmdpm@ Bk wyn@ddf&{ah BMdAGppadict i on,
the DNL reaction was conple by mld oxidation using 2 nmM oxidi zed

gl ut at hi mrtbe naiFfedueiag gebark @rcehixcbszl?a¢cf (ot ﬂ;ovah;asrmaﬂsogmp ngpressitigg thivP

291- af fi res S with h| eC| toth h679 Fab.

[0275] A R AL OsjffgpL‘igesSt g @gyw%{ﬁﬁ“gf”& HOt g lﬁ YrobR&fahgs been

exani nedmbanltlhf&ﬂ\éfhch gﬁtarfduﬁmy@gua@twﬂ% eqo@rtb ibe F&GlmMMALDaImfs
entering clinical trials. hPA inding was restricted to very weak binding

to the UMPHIPFCUHIMITROBHEVEY srgelsd iaﬁmg,legaeak of 156,434 Da, which is within
99.5% of the calculated mass (157,319 Da) of TF2.

[0272] The functionality of TF2 was determined by BIACORE® assay. TF2, C-DDD1-
hMN-14+h679-AD1 (used as a control sample of noncovalent a;b complex), or C-DDD2-
hMN-14+h679-AD2 (used as a control sample of unreduced a, and b components) were
diluted to 1 pg/ml (total protein) and passed over a sensorchip immobilized with HSG.
The response for TF2 was approximately two-fold that of the two control samples,
indicating that only the h679-Fab-AD component in the control samples would bind to and
remain on the sensorchip. Subsequent injections of W12 IgG, an anti-idiotype antibody for
hMN-14, demonstrated that only TF2 had a DDD-Fab-hMN-14 component that was
tightly associated with h679-Fab-AD as indicated by an additional signal response. The
additional increase of response units resulting from the binding of WI2 to TF2
immobilized on the sensorchip corresponded to two fully functional binding sites, each
contributed by one subunit of C-DDD2-Fab-hMN-14. This was confirmed by the ability
of TF2 to bind two Fab fragments of WI2 (not shown).

Production of TF10 Bispecific Antibody for Pretargeting
90



speci nens (no binding was seen in vivo), and no binding to normal tissues
was attributed to the anti-CEA x anti-HSG bsMAb. Furthernore, in vitro
studi es ayeaizosxo1c®bl |ines bearing the H and H2 hi st anmpPo@/use@epsaips showed
no antagoni stic or agonistic activity with the I MP 288 di-HSG pepti de, and
animal studies in 2 different species showed no pharnacol ogic activity of

t he pept j0de3) alsahid prowotblevdsistan gracepeinttic Bl 0d0NE<odOrP0 ti mes hi gher
than that used for inmaging. Thus, the HSG histam ne derivative does not

have phafmRRIBTREGNO opiesi &\-DBLBrshEaM4 andqing gory o A0k 7By dbar get i ng
Wth TF ]stggy\gg ' ' : et | :

fol | ow ngnsg%l] gé%g%@%frdg? gfgﬁﬁ? ﬂgglpgyglwb# |"§%R%? In bf@@“.[’ %’gﬁ?ﬁ&g‘g. ng the
pr et ar gedntinpprceehocapeer wiutin Midbpkatibhs beearstudiatinaktailrsarpdio&beled MBPAMA and

. Dooe- FRGhAM hild (Gie CEaRy - 0 ABBLAa- 4967 6 ThpleparguneEoraeRet bed | n
the precged fgived #oRl Bo7NH A8mAhiced BEARIsRshify1Zut@nPl-dy&ind g‘r!gig%) e ERt i C

cancer xenografts were imaged, using pretargeting with and i n

| n- | MP- 28Blplispecifes ([MheMddsuhe®) astilowly Was preduce@ uside therrsethad displosedc| ear | y
del i t g : ted.. i d S |
A R e L N

ani mal s ¢dnstrii@ beP t0b hith@niz& PAM PR add dhé hehaitede®esabof TFI O (10: 1 and
20:1 nole ratio to the noles of p[{)epti de gi ven§ and the next day they were

gi ven anl0274] Fbe eivaign areteins i VD Pwpd 1849-ADHevese gxpessedni mal s on t he

bottom o . I t Y A P I\/Fi?]% i 1. The

i mages Wicélrd gﬁe?glﬁglr?’rlg%ﬁdlbﬁ%ﬁrgmtc eél rpgejl%lg% P%llns' 0 ? ﬁ% Ialtgfegsggélg%%alhgg&lg%d show
cl ear | oweleicpatbired, @fuling in a Ov@fagdd modrescéss of hRAM4eDE Y etladreactiomal s, wit h
no localization i.n the animals given the '"in-peptide alone. Tunpr uptake
aver aged S8V S Y RTGAR Ehr P SFINSTA08E [Pt e st o g o condilioher | ver
ratios ofisidy PmM rediR6d %M’Eﬂ?ﬁiéﬁé.dmw“ﬁﬁ‘é Fe@fctidn, 1/ BNL rEctitRhas bémpRiQ@duct i on
of Targeting Peptides for Use in Pretargeting and 18F Labeling F0277] In a
vari ety b madivadiafremtising 28mM aivdirestiglpiattieriensI IO wrspsalaled barfimiyepar ed by a

novel teghni gue anpd use di ostic .and/.of | I st.udi.e such as PET
i ng. CHIEABUERY ruBR AR e R GO D A R R Ror e
F-net al gemyaex, preferably an F-al um num conplex, which is chelated to a
chel ati ng _noi etfy such as o )

%275] A full tissue histology and blood cell binding panel has been examined for hPAM4

IgG and for an anti-CEA x anti-HSG bsMAD that is entering clinical trials. hPAM4

binding was restricted to very weak binding to the urinary bladder and stomach in 1/3

specimens (no binding was seen ix vivo), and no binding to normal tissues was attributed

to the anti-CEA x anti-HSG bsMAb. Furthermore, in vifro studies against cell lines

bearing the H1 and H2 histamine receptors showed no antagonistic or agonistic activity

with the IMP 288 di-HSG peptide, and animal studies in 2 different species showed no

pharmacologic activity of the peptide related to the histamine component at doses 20,000

times higher than that used for imaging. Thus, the HSG-histamine derivative does not

have pharmacologic activity.

Example 16. Imaging Studies Using Pretargeting With TF10 Bispecific Antibody
and ""In-Labeled Peptides

[0276] The following study demonstrates the feasibility of in vivo imaging using the
pretargeting technique with bispecific antibodies incorporating hPAM4 and labeled
peptides. The TF10 bispecific antibody, comprising two copies of a C-DDD2-Fab-
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DOTA, NOTA or NETA or derivatives thereof. Chelating noieties my be
attached to proteins, peptides or any other nol ecul e using conjugation

t echni quesoweldoikssown in the 1S art. In certain preferredrasbadiosants, the
F-Al conplex is formed in solution first and then attached to a chel ating
noiety that is already conjugated to a protein or peptide. However, in

al t er nat hRaMdmrnd dnoreopysof G-es PE-Hab-609 wasybrgardd dssdes@iveddh et grecedhg chel ating
noi ety a]?d tlﬂe EI added | ater. Peptide Synthesis [0278] Peptides were

synt hesi 78Pl§ SBAF BUGHREENS AP P & PHIRRBRACTGRSIF fandeR SemRitssherat egy .

G oups VK ReRAdRE frlaliEns WiG m@: Ad ! Ufn—?xiélr?-r%@ %e?t'i"a-d:g Oor Gk diis ot Y

Frmoc/ Al oe protecting groups to allow dif entia protection. The Al oe
groups WEHe § dmmonsiratyhaneleady Heltheafed Dangisesn be detatted {nardngl mGhelsn 1987,

aci o usetim et REFhrntr bRt W DR yRErRR MR e fibdat nhda Mo ¢
MeBri de €k afimal{ HShERpITFION Blré@aledndiffeRent Med St PRAP(100044m:1 ke Exanpl es

section of which is incorporated herein by reference). [01%79 The
tri-f-buldiip tobemoleypineptifle giver)e ndidhe maw%y[dmAwenewem@mZyﬂn- lad/ -

SCN- Bn- - i : CLI Dal | TX). Th
oot AR5 TR TN AT MR R FRE R
(Dijon, FaibP288Tme phttapkefing)c Thy Bhapes stk e { Biafei the pijepioanifeheaci d

derivatiyv al so Dpr)) were obtained from CRECSALUS(r) (Louisville, KY) or
BACHEM rl)ag%?‘éP?Pé‘ﬁlE &nd ghgw cleprloeglgion ahf-de G2 tHnouadn Bistraetaregtedr om

NOVABI OCIHEMGIs) witiP30 16289 ionGihe abifials GRL %:J]lzz i@ |

oot ol no e YRR Keption e aials ESh the ;%gﬁ?%lp'?ehg%ﬂ% W€ evp

BI OSCI ENGES{ze)l 20S4b IV/eqdih @& bkt dREXd)ng 206 , Bher/livek Yatios of

NOVABI M(r) .. The alum num chl ori de hexahydrate was purchased from

S| GMA- %F%Q%‘?}W%@\%ﬂ@%?sﬁgﬂme renai ni ng sol vents and reagents were
pur chased from FI SHER SCI ENTI FI C(r) (Pittsburgh, PA) or SI GVAALDRICH (r)

(M | vaukEgamp¥e)17. ¥eGditesorSefiPArigeein® Peptitfes Yok B W dtargefinpanacty NJ)
18F-Labeling of IMP 272 [0280] The first peptide that was prepared and

18F- | abel-#Rplings | MP 272: DTPA-Q n- Al a- Lys(HSG) - D- Tyr- Lys(HSG) - NH 2 MH+ 1512
[0281] I MP 272 was synthesi zed as, described (McBride et al., US Patent
Appl i cat [08A7] In a variety of embodiments, °F-labeled proteins or peptides are prepared by a

novel technique and used for diagnostic and/or imaging studies, such as PET imaging.
The novel technique for '*F labeling involves preparation of an '*F-metal complex,
preferably an '*F-aluminum complex, which is chelated to a chelating moiety, such as
DOTA, NOTA or NETA or derivatives thereof. Chelating moieties may be attached to
proteins, peptides or any other molecule using conjugation techniques well known in the
art. In certain preferred embodiments, the '®F-Al complex is formed in solution first and
then attached to a chelating moiety that is already conjugated to a protein or peptide.
However, in alternative embodiments the aluminum may be first attached to the chelating
moiety and the '*F added later.

Peptide Synthesis
[0278] Peptides were synthesized by solid phase peptide synthesis using the Fmoc
strategy. Groups were added to the side chains of diamino amino acids by using
Fmoc/Aloc protecting groups to allow differential deprotection. The Aloc groups were
removed by the method of Dangles et. al. (J. Org. Chem. 1987, 52:4984-4993) except that

piperidine was added in a 1:1 ratio to the acetic acid used. The unsymmetrical tetra-t-butyl
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Publ . No. 20040241 158, the Exanples section of which is incorporated
herein by reference). [0282] Acetate buffer solution - Acetic acid, 1.509 g
was di | utwo 201/0473060 nL wat er and the pH was adj ust ed bycCrius2edadsivon of
1MNaOH then diluted to 250 nmL to nake a 0.1M solution at pH 4.03. [0283]

Al um num acetate buffer solution - A solution of alum numwas prepared by
di ssol vi DIPO. wX8ady {Xdebdzibed it diciridd eahle(U$ P42ntEA pplicationdtudl NoAJSt L

Zo1 1 Pon s B mk S0 S pbmstohin P sgiring 350
acetate QRHORPTLSEI- HB\ht?f‘D ﬂeegmqﬁtrm%l 283+ budhl DFPZ8 PFChi®ng mtpAgf’ 272 was

di ssol ved in 364 acet at’e buffer soIU|ont obtain a 2
mM st ockSgNI-Blm-Nﬁif Abnd PHéC@ép»lerectd)tfilﬂaﬁmmFMAMO_@‘ﬁ@LI@@(ﬁDalllM?’TX‘}Zrhe A3 nL

i xed i DPeg A RDATEA AR, GRS MR ABR R b e PBosteh st on. The

sol uti on(asm, FRALS THe Aﬂo&V@ﬁfohflgfsilﬁle@ﬁdeﬁﬁ (&&%Jﬁﬁfpléﬁc Aeia d@ﬂdat@@@k %ed by
reverse Bgase HPL HPLC anal éSI s (not s owed 93% free 18F and 7%

bound t oDpREwgemhiaieed pmAcRIE SAHEI%Q@ONLSV&‘@ Ko or BB GHBM® (Tartaspe.was added
tother t rse se HPLC
(not shogvn T}%hrsea%gﬁe[“td %%é@@ %)g\/\t/g%@ig@k e \W@ a%\f?l 52{% of the

acti vi t yThd teacieng Faot Iaﬁumemdimere“ﬁbeuﬂearfmmdEt[E@ﬁAILhS@pBNOHEM@QI ution was
i ncubated_at _roomtenperature with 150 nl. PBS f ~ I hr_and then exam ned

by reverBEP %@5@ @E@gt%wﬁblf@@rﬁ)@@gm):s@@%@%@mcﬁwund andI 42%
I R s o L R S

puri fi edwag/ptaplpﬂsyd frgmt SIGNLAbEL PRIQHEB! (Miévaddeeit WON Thatamanihg colvede and))
WATERS( r colum (Part # 0 hi W { water to
renove(u'z‘fﬁ%ﬂ‘ﬁ% EefuBChgﬁ%eé‘b‘Bﬁglg %ggm \‘7@’2 ﬁgﬂt%%?@gbum with 2 x
100 ni IALDRICHEHMGvadite, Pu.i BF eds Baiplied 8y WBA NOEHIAICAR B SWRefkt,at 25 C
and anal yzed by reverse phase HPLC (not shovvn) The HPLC anal ysi s showed

that theNI8F-1abeled I MP 272 was not stable in water. After 40 nmin

i ncubation in: 7 of the 18F was rel eased fromthe peptide,
whi | e 83% was ?ﬁ%‘%eﬁgg ﬁMfL %own). [0287] The peptide (16 mL 2 nM I MP 272,

48 ny) wWHRsOjaDed Rt péptide UBE van greparidyne FHiabeled was IMP 272:

DTPA-Gln-Ala-Lys(HSG)-D-Tyr-Lys(HSG)-NH, MH" 1512

[0281] IMP 272 was synthesized as described (McBride et al., US Patent Application
Publ. No. 20040241158, the Examples section of which is incorporated herein by
reference).

[0282] Acetate buffer solution - Acetic acid, 1.509 g was diluted in ~ 160 mL water and
the pH was adjusted by the addition of 1 M NaOH then diluted to 250 mL to make a 0.1 M
solution at pH 4.03.

[0283} Aluminum acetate buffer solution - A solution of aluminum was prepared by
dissolving 0.1028 g of AlICl; hexahydrate in 42.6 mL DI water. A 4 mL aliquot of the
aluminum solution was mixed with 16 mL of a 0.1 M NaOAc solution at pH 4 to provide a
2 mM Al stock solution.

[0284] IMP 272 acetate buffer solution - Peptide, 0.0011 g, 7.28 x 10”7 mol IMP 272 was
dissolved in 364 pL of the 0.1 M pH 4 acetate buffer solution to obtain a 2 mM stock
solution of the peptide.
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ant i body binding by size exclusion HPLC. The size exclusion HPLC showed
that the peptide bound hMN-14 x 679 but did not bind to the irrel evant

bi speci f iwoantowdozdy hMN- 14 x 734 (not shown). | MP 272 P8F/USamelos3lgz wit h

O her Metals [0288] A ~3 nlL aliquot of the netal stock solution (6 x 10 9
nmol ) was placed in a pol ypropyl ene cone vial and mxed wwth 75 nL F (as
recei ved[)OZSS]nFH]Bzirabdimofrlbﬁm’uarmarm aliguot of the aBinmintmasnstktsbhimioniwesed Wi th 20

The.sol ubPey DASHAGTEYTRE L akbaeidg it ShCaF Gopecran 4 tehosia ikal yzed

by reverspe phars. Tl SlutidRvasideatsSn hask r?g%lmﬁ & 1104 Wl@%ﬂf@mdglﬂé\}%éﬂm
(3699, zirconium (15%, lutetium (37% and yttrium (2% hese

resul ts eiereerse phase HEHAL. HIHeC agfyvietnal shoatgishowed ¥hiegUdF amsl Hobotndri t ed to

I | d b t al
Gt £ er orte bR an AR Bl b IvE 27 5 BT Saico HE sl ¢
opt i ni zeit hiagdedgl a)ganamd:anh 8708 b keveesR) fug@t}@PL(E’r(mlsﬁéwp TaBdPYTerale a
Serum St abl e | 8FLabel ed Peptide | MP 449 [0289] The peptide, | MP 448

D- Al a- D 1hpsefi8?) “Datrihepid yalpmsepd Rpyonitheactiony atrehetirithepep@lelbe Ani de

b I t h
N oen b 1RO HE bl W B SR BT oldnd pLERLE vifh EBROPE 1O
Al oc- D Ly shiFemdaherGtamindd lb*j&@véﬂsb phdse HHIde T\Iﬁﬁftﬂ@&ib@dhovﬁib&@e@cd\ﬁ&%hﬂ-l W th
e was then

final Fng eava ke the desire ti de. The peptid

cl eaved ff&ﬂﬂ’ aﬁéé&%" taGhedto doe thﬁge]%et®weﬁa@éh”rtl\l/% -MB TR ch was
then Couéﬂn?ﬂeﬁﬁlailgglﬁﬁglﬂbMﬁux@@ﬂﬂ?ﬂ&éﬁg? IMP 448, 0.0757g (7.5 x 10 5
mol ) was mxed with 0.0509 9.09 x | TC benzyl NOTA and di ssol ved

in 1nL V@B&E] Theolebded pmtxdaw@@matlﬁe@hmpmwg tl@ﬂaﬁdl?dpg)tidmelmihennml oW y
addedtot Sti e/ A e react.ion.solution was
10.6 aft er \’gé%g'}{%%?g:[‘%aﬁoﬁ Q§ ’%Jﬁ)%@@il %JCR‘FHQ “@8%{185 |‘Y3ﬁ‘ %@sda}”?tﬁ{}ved to
stir at tl’oQ@fﬁW@LﬁmJ%ﬁﬁcﬂ UL, Ove heptaRtwas Bged .Bf%“ﬁﬁg wRToRMIERith Dk megnched
with 1 MHA after 14 hr and purified by HPLC to obtain 48 ng of | MP 449.

18F Label: |1rE@OHszCNPTIMQJr[fG@ngUdW%@s@M@ invrtgsg 26 6Cood agalyzeddw x 10 6
) YaSlLsopen  BOP a2 BEEL LS. RS Lot DRI 1, 02
m xed wi2712 W% mot stable3n WaterofA feBFO mih éncabhtivhi iawar@abbel7oabored *F was
released from the peptide, while 83% was retained (not shown).
[0287] The peptide (16 uL 2 mM IMP 272, 48 pg) was labeled with '°F and analyzed for
antibody binding by size exclusion HPLC. The size exclusion HPLC showed that the
peptide bound hMN-14 x 679 but did not bind to the irrelevant bispecific antibody hMN-
14 x 734 (not shown).

IMP 272 "°F Labeling with Other Metals

[0288] A ~3 uL aliquot of the metal stock solution (6 x 10”° mol) was placed in a
polypropylene cone vial and mixed with 75 pL '*F (as received), incubated at room
temperature for ~ 2 min and then mixed with 20 pL of a 2 mM (4 x 10™® mol) IMP 272
solution in 0.1 M NaOAc pH 4 buffer. The solution was heated in a heating block at 100°C
for 15 min and analyzed by reverse phase HPLC. IMP 272 was labeled with indium
(24%), gallium (36%), zirconium (15%), lutetium (37%) and yttrium (2%) (not shown).
These results demonstrate that the '*F metal labeling technique is not limited to an

aluminum ligand, but can also utilize other metals as well. With different metal ligands,
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with 20 nL of the 2 MM I MP 449 sol ution and heated at 105 OC for 15 m n.
Reverse Phase HPLC anal ysis showed 35% ( R ~ 10 mn) of the activity was
attached wo 2otv1peept i de and 65% of the activity was el urea/ustomiss1oni d

vol une of the colum (3.1 mn, not shown) indicating that the majority of
activity was not associated with the peptide. The crude | abeled m xture (5
m.) was diffest vheldtingondietdesmapbe stilizett@optimize bbalirgdofain BT8-MdstalAn al i quot
was removed after 15 min and anal yzed by HPLC. The HPLC showed 9. 8% of the
activity’W%a% i 11 attached to the peptide (down from 35% . Another aliquot
was renoved after 1 hr and anal yzed by HPLC. The HPLC showed 7.6% of the
activity was é’t’?‘ihfma’f’f’é@WéﬁlOf%S?W"&ééltei deLebdonl entisin 38949 whi ch was
essent i allé@t he sane as the 15 mn trace (data not shown). Hi gh Dose 18F

Label i ng[0888l1 ThemantiderIMR d¢f BsAlgr DHyptHS G )-BellirNp Lyadiermis t M 609 hat t he
18F- | abe I hi ghl. t abl 94% not_shown), i n,human. serum at 37
0C for a{v?frgﬁ%{&%ﬁ%b%@%pdaeﬁgg\%gg agé}lrn giﬂcgﬁ qoyl{%vsvfnegbﬁngn? ?%%}3 %Ont(})lf’ ISHOET® i n hurman

serum at ordér sBofvar Addc-Ddasg(Friet)*OHOD HSARGIL, tthOAdc wisudéasd Bhe-per fornmed in
which the | MP 449 was ]frepared in_ the presence of ascorbic acid as a

st abi | i zt W§PHFEH Alpa H-hysEmocyitb I - HeO-QHothis)Alog Mas geawd, Frge:=Iyéda-i de

I hoyed L& | 7 C. Th
moUse. ur e D R A A R RO L Reb B T BuldeJlas i ahved " & T
cont ai n {i8H thoreniah and puhi@epbpHL (onoodisle diMP) 448Thviasd wassthén soupiricnTEat e

t hat the_ 18F-| I pept.i.d di sc ereinsexhibit suffi.ci stability
under ap%%%%é?gdeﬁ’ﬁ R?ngej@“)d‘}@r hﬁég‘&){]’ %ﬁ@é&oﬂ%\”aﬁ@ﬁeﬂﬁbﬁ& (ﬁgg@_t%di es.

[ 0292] Forost vt g1 Imctia-ARSOTAGINaiasIKed i £nAChter. PBfassium chriffdhtel N ~ 400
m. of water was mxed with 9 nL of 2 MM AIC3 in 0.1 MpH 4 NaOAc. The
pept i de, anhygrong §).2 650 giwqschetslpvlyeadded @ the gidired peptids/N@IDM sphitian. 1B was

added and t.he splution eated t9,.110 or 15 m The crude | abel ed
pepti de rv?/gcsnotnhsgﬁl UBBr‘YafSip\gﬁf%g aﬁ?ratgf %@d’ l?lréog@at&l?icﬁrkoggf"‘meorﬁa(it}?nt%aé barrel of

a 1 cc ARR3(s stitdtBogaliemperatiet @letlipMOTHE thctival wis dagefuBBYEIcHAPAUAD | R |
F followed by 1:1 EtOH H20 to elute the F-|abel ed peptide. The crude
reacti on]\’ls%?ﬁ%fieéﬁ“\hé@‘ﬂ)ﬂml@%ﬁ phHBLEHO cheintd Iﬁlﬁ;\?fﬂﬁd&ﬁ- waste vial and the
colum was washed with 3 x 1 nL fractions of water (18.97 nCi). The HLB
col um was t heh Lgbdéw/dMPad4tew vial and eluted with 2 x 200 nL 1:1

Et OH/ H2O to col l ect the | abel ed peptide (6 1.83 nCi). The columm retained
0.1 nCi [029@IcThevpeapyidaiV@rd4&l(D.002 gt hd7 &l10t inol s wasdissadvadpnei86 LI AR raMi quot  of

peptide solution) 0.1 M NaOAc pH 4.02. Three microliters of a 2 mM solution of Al in a
pH 4 acetate buffer was mixed with 15 pL, 1.3 mCi of "F. The solution was then mixed
with 20 pL of the 2 mM IMP 449 solution and heated at 105 °C for 15 min. Reverse Phase
HPLC analysis showed 35% (fr ~ 10 min) of the activity was attached to the peptide and
65% of the activity was eluted at the void volume of the column (3.1 min, not shown)
indicating that the majority of activity was not associated with the peptide. The crude
labeled mixture (5 uL) was mixed with pooled human serum and incubated at 37 °C. An
aliquot was removed after 15 min and analyzed by HPLC. The HPLC showed 9.8% of the
activity was still attached to the peptide (down from 35%). Another aliquot was removed
after 1 hr and analyzed by HPLC. The HPLC showed 7.6% of the activity was still
attached to the peptide (down from 35%), which was essentially the same as the 15 min

trace (data not shown).

High Dose '5F Labeling
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the purified | 8F-Iabeled peptide (20 nL) was m xed with 200 nL of pooled
human serum and heated at 37 OC. Aliquots were anal yzed by reverse phase
HPLC. Thewoeswatigsoehowed the rel ative stability of 18F- pabaiseaopssipii ed | MP
449 at 37 0C at tinme zero, one hour (91% | abel ed peptide), two hours (77%

| abel ed peptide) and four hours (76% | abel ed peptide) of incubation in
human se[0261) Pathes biodiey witht punéfed dVPod Shiatonegated dat BFEH-aibeleddepti® 449 was

stable in T olytion, which i occa5|onall used during reverse phase
HPLC chr Aat'8 Ab]rye?b#’ié Otferat ishyrgamgerym g%r(élforcaérl?aé‘g%eiw Bed Watn
stabil | artiTibianfoR R Lhdwny) ih Rufidfie: ec{tlsmoe%fe{msgt FQ nblg, exenpl ary

18F-1| abel ed m)l ecul es descri b These resu denonstrate that
18F- | abeAdditipagtsiudess \qmrodenf@medan@dnhmge 1MdPt448 wastphepdseddingh¢ peechchef ei n,

shows sufficient . stabi erunlt Su c sfully used for in
Vo, | aberPT S Aaarliehe cReedt hodt W B0 TSl Ho PR e SRRt o det ect
| abel ed %h]&léx gfov&dd%%‘@ectﬂd"@écb%poﬁh@&ﬁl deNtn 4A1& @Rlpét'ﬁe’CC Ome%&%e

t hi our ea I|nkage which is sepsitive to radiolysis, seve products are

obser vedutiie FrmpmfEr inestionet, Rnhbdaée@ptbieovaédﬁwd to cadéd F@Otlmbtortbact ;3 on
d 18. |
U vo. s ubirige it R B dRES R RN BalBe Helbel MR R B bept 1 e

[ 0293] 18&?e1ha:bﬁx|bﬁduﬁMi%n44ﬁbﬂ\ﬁ)‘Sumieeﬁp{mﬁﬁm%ecf mlhovsnditivas iBke uked far 'MIC in ~
0.5 nm was mxed with 3 nL 2 MM A in 0.1 MNaOAc pH 4 buffer. After 3 mn

10 nL of Npge Swdig® 449 in 0.5 M pH 4 NaOAc buffer was added and the
reacti onjgsgg ﬁ&ashftﬁle %@e&ehﬁ%&do‘?ﬁc%k(aCKF | ’?‘ébg éOJEE FRLEMS of the

reaction were renmoved a syringe e cru t1de was then
puri fi edmibyed AL ph o£2(alMc®l(1]ﬂmO ThepHIl4aMa® At.€T hmep;:pﬁdc;ﬂMH 4149 BOofuLer A was

0.1% TF and Buf f % ac i.le [n water w 1% TFA.
The graAq (ﬂt%ﬁtl ??1%80@‘1%8{{%%32)5‘”% ﬁfd(?a sﬁl‘ﬁlonﬂ?érl@aﬂﬁg? glcpout 1
mn di ffer#paes nif. TR @04d RBelbd ﬁ@pt{d’ev%)sd@&itwﬁﬁdtb%lé ﬂh@‘i'ea‘éﬁ@ﬁ ‘sél@tmlwm ch
eluted first and the unl abel ed Elﬂ-%obl The HPLC el uent was collected in

0.5 min iorthy barrdof B dres WAHERSS) patbelhbioE with evatgren réne e Wbgiud

dependi ng t he c T PL i fie s.further
or bcessedt i AU Y EpEAF e s ot Pitelsy o8 R0Ehy SRR Al Stiugn

pl aci ng whepRdulioogh ihe cbhﬁmbﬁhltd hvagtt vaal ind the\BAIURRSHAY whittBdeatniym.l The
cartridge was eluted with X InL water to renove acetonitrile and TFA

f ol | owedmbyirastonspf watery(l &t%mﬁl}éoTheoHIeB eBmmwas @ro plased era peprialénd The
puri fi ed ;84 L&l & Yo ﬁﬂq :1 EtOH/H,O0 to collect the labeled peptide (1.83 mCi). The

column retained 0.1 mCi of activity after all of the elutions were complete. An aliquot of
the purified '*F-labeled peptide (20 pL) was mixed with 200 pL of pooled human serum
and heated at 37 °C. Aliquots were analyzed by reverse phase HPLC. The results showed
the relative stability of '*F-labeled purified IMP 449 at 37 °C at time zero, one hour (91%
labeled peptide), two hours (77% labeled peptide) and four hours (76% labeled peptide) of
incubation in human serum (not shown). It was also observed that '3F-labeled IMP 449
was stable in TFA solution, which is occasionally used during reverse phase HPLC
chromatography. There appears to be a general correlation between stability in TFA and
stability in human serum observed for the exemplary '*F-labeled molecules described
herein. These results demonstrate that '*F-labeled peptide, produced according to the
methods disclosed herein, shows sufficient stability in human serum to be successfully
used for in vivo labeling and imaging studies, for example using PET scanning to detect
labeled cells or tissues. Finally, since IMP 449 peptide contains a thiourea linkage, which

1s sensitive to radiolysis, several products are observed by RP-HPLC. However, when
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eluted as a single peak on an anal ytical HPLC G 8 col um (not shown).

[ 0294] TACONI C(r) nude m ce bearing the four slow grow ng sc CaPanl
xenogr af twowereie®wed for in vivo studies. Three of the mCTaSamwesing ect ed
with TFIO (162 ng) followed with [Al F] IMP 449 18 h later. TFIOis a
humani zed bi speci fc anti body of use for tunor imaging studies, with

di val ent adobiidti zn@d IsadtibetoRArehcted nivadre] theBlideadiddi@egea@dtcdnnay alagitddlbi ndi ng
to HSG (SS Gold et al., 2007, J. din. Oncol. 25(18S):4564).

mouse wa¥ P‘fﬁ ect ed with peptide alone. Al of the mce were necropsied at 1
h post peptide injection. Tissues were counted inmediately. Animal #2

showed hizghmpRUBL i Pivé bala‘lwlth m%alfeg%ﬁygjmé pmg%fngfrheﬂawmﬁ a new vi al
npty via

and was recounted along with t ecount 1 ng 1 ndi cated that
t he counktabeled Beptide he ti ssue. Th| s femur was broken and had a | arge piece
of nuscle attached to it. Conparison of nmean distributions showed

subst ant [0293]y YRilgfebrd IME ¢4 waf piphret] abfillevspdpt i'the 54.6aali ined).5 mlt has t unor

ot body P39R THL SRR ST ind NaReBARES Bpfler, it s HERL PR A T5m 1 v
449 al onppy49 th @5 B pHAY SIgOARGuSERL %@Qdcfel%mi theRactiRbA hehd tnh@ 9@ taan

pancreatic cancer xenograft, CaPanl, at was I ncreased 5-fold in the
pr et ar gehaatinghloghifer ldsmio nifwrcedtents of tlee q@egtqndeeralr@n@ve(dwlﬁla@yrﬁfgﬂ Dhg vs.

% /
.55 e R TP PR 3 SO 1

respect i mélnin. BRE® & vehs 071% U mmaa&emﬂt&ﬂffda Howssi IPe ﬁbétéﬁtﬁleh@%tepn mean
and the individual animals: TFl O ( ) -" [Al 18F] IMP 449 [A 1
Fl | P 4wsh Palde THR. dihsreaadigntiyeant fmmrﬂé]() |tﬁ€|5/2ﬁ|z%&fé/enlﬁ/§an $here vas3 Ani nal

4,220 TPy 00 D505 M0 o ARty 000
0. 202 0. @Rar(d. thBGnl@bﬂ@dlpébtiZﬁO The 21P8 (Kelderaywas cbllé2ed 1@ (]553&1115 (IE]lerﬁctMQ 5. 158
g Zifg Suﬁlge.alabeq%cg%elptgle Jﬁgg af eSt\%egﬁ €'039 Pmr% gepe%dldrfl?g%nt € Cco umn user:L 6Tl?e' 028 0. 204
HPLC purified peptide sample was further processed by diluting the fractions of interest
two fold in water and placing the solution in the barrel of a 1 c¢c WATERS® HLB column.
The cartridge was eluted with 3 x 1 mL water to remove acetonitrile and TFA followed by
400 pL 1:1 EtOH/H,0 to elute the '®F-labeled peptide. The purified [Al'*F] IMP 449
eluted as a single peak on an analytical HPLC C;g column (not shown).
[0294] TACONIC® nude mice bearing the four slow-growing sc CaPanl xenografts were
used for in vivo studies. Three of the mice were injected with TF10 (162 ug) followed
with [Al'8F] IMP 449 18 h later. TF10 is a humanized bispecific antibody of use for
tumor imaging studies, with divalent binding to the PAM-4 defined tumor antigen and
monovalent binding to HSG (see, e.g., Gold et al., 2007, J. Clin. Oncol. 25(18S):4564).
One mouse was injected with peptide alone. All of the mice were necropsied at 1 h post
peptide injection. Tissues were counted immediately. Animal #2 showed high counts in
the femur. The femur was transferred into a new vial and was recounted along with the
old empty vial. Recounting indicated that the counts were on the tissue. This femur was
broken and had a large piece of muscle attached to it. Comparison of mean distributions

showed substantially higher levels of '*F-labeled peptide localized in the tumor than in any

normal tissues in the presence of tumor-targeting bispecific antibody.
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Stomach 3 0.123 0.046 0.080 0.172 0.1 18 0.329 Small Int. 3 0.248 0.042
0.218 0.295 0.230 0.392 Large Int. 3 0.141 0.094 0.065 0.247 0.1 12 0.1 13
Pancr eas BOQVWAB7®N078 0.259 0.194 0.103 0.174 Spine 3 @CIAB2@942519D. 140
0.888 0.155 0.239 Fermur 3 3.899 4.098 2.577 8.494 0.625 0.237 Brain 3 0.064
0.041 0.020 0.072 0.100 0.075 Muscle 3 0.696 0.761 0.077 1.545 0.465 0. 162
[0296] THRISETishicsumampnstsimiler ihhamdSgvtatel [ad *PEMP d89 usad of th £0Nj uncti on
with a PAMA containing_antibody construct, such as the TFl O DNL construct,
provi de BIFfAr&Ing setipg ZT?W@ 9ot Upteke 1rsthe hypan paperpasicrcgpesrixgnedrals. ¢Cahaging,

such as UN j I ’%’iﬁ%‘w : i I ith TFI O
Sunmary Fﬁz%%y%rcgfﬁ?g@ HZ% C |r%?tg§%n§£u£d%52§ zfve 82%%&%@5? Zog‘@’f[ he

appl i cat {(9m=0f9% &digotsah &P edl Db -IPakHtidnal tumosneatunioragtiasgvaaadchieved at

r adi oi not her apy, of ncreati c carci nona. have exami ned herejn the
ability S?‘H%%@v@@%&ﬁﬁ&%&@éﬁ,@r B WErer ot %‘érpom 3 Lar F‘E?BBSPV(SM)
construct, TFI QO to pretarget a radiol abel ed peptide for inproved inmagi ng

and t her Tawle 9TAi§uk %gﬁk@Hmil‘iipéﬁ(i)ep@élesiﬂf&ﬁéﬂ,(iném%d@ié’iﬁhﬁ/’fﬁuaf £5imal- PAMA and
monoval ent for mAb-679 _reactive against the histam ne-syccinyl-glycine

hapten. Bi odi st { TH&0i @A2rg)uc ksh aAd AMUE] BAP 4#t%ragi ng OTAL HE IMRIFA dbel ed TF
10 and/ or TFI Op'gltoarlget ed hapten-peptide (I MP-288) we 7 conducted|i n nude
m ce bearing CaPanl "hunan pancreatic cancer xenograft?.oanSI -TFlI O} cl ear ed
rapidly fromthe blood, wth | exgihtl deqygasl NgAhigha$1% 1 nj ect ed dose per
gram (1 D/g) by 16 hours. Tunor uptake was 3.47 0.66%I1D/g at this time
poi nt wi t IS8 acBumMesni on Sth ahy normdl tissub. To sHewnghe utility of the
pr et argetinmg approach, n iln-1M was adm ni stered 16 hours after TFI QO
At 3 hours postadm nistration of Tadiol abel ed peptide, inmagi ng showed
i ntense upimde WBt hidrp9tihe (L&faDr 078 no 5e34i6denck 898 Accrepigop i n any nor mal
tissue (Exanple 16). No targeting was observed in aniinmals ?i ven only the m
| n- pept i d&%FExanpl e 16). Tumor upfhke 693068 T3t et ar fefe® m I n-1 MP- 288
was 24. 3 Lider’% | B g Mher gpgif oroddd 1no242  0.186 0.253

Spleen 3 0202 0.022 0.180 0.224 0.200 0.226

Kidney 3 5.624 0.531 5.513 6.202 5.158 5.744

Lung 3 0421 0.197 0.352 0.643 0.268 0.474

Blood 3 0.196 0.028 0.204 0.219 0.165 0.360

Stomach 3 0.123 0.046  0.080 0.172 0.118 0.329

Small

Int. 3 0248 0.042 0.218 0.295 0.230 0.392

Large

Int. 3 0.141 0.094 0.065 0.247 0.112 0.113

Pancreas 3  0.185 0.078  0.259 0.194 0.103 0.174

Spine 3 0394 0427 0.140 0.888 0.155 0.239

Femur 3 3.899 4.098 2.577 8.494 0.625 0.237

Brain 3 0064 0041 0.020 0.072 0.100 0.075

Muscle 3 0.696 0.761 0.077 1.545 0.465 0.162

[0296] The results demonstrate that '°F labeled peptide used in conjunction with a PAM4
containing antibody construct, such as the TF10 DNL construct, provide suitable targeting

of the '*F label to perform in vivo imaging, such as PET imaging analysis.
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| MP-288 alone it was only 0.12 0.002%1D/g at 16 hours. Tunor/bl ood ratios
were significantly greater for the pretargeting group (""1,000:1 at 3
hours) cowpansditgobh 111 I n- PAMA-1gG (~5: 1 at 24 hour $CTRS2@906093) .

Radi ati on dose estimates suggested that TF10/90Y-pepti de pretargeti ng woul d
provide a greater antitunor effect than 90Y-PAMA- 1gG Thus, the results
support EkamplkAD0 Rureharlpeiging Stmbiesowivh T#F0i nproved i magi ng for early
detection, diagnosis, and treatment of pancreatic cancer as conpared with
directly radigl abel ed PAMA-1gG (CGold et al., Cancer Res 2008, 68(12):48
19-26) [0298]°%f"H&ve identified a uni que bionarker present on mucin

expr essef)20y] PRofhiefl and ¢BRicHIEStRBECK R UbHoAMRRAGRE GHAIRABSH of AGLHEERY early
stage | disease and the precursor |esions, pancreatic intraepithelial

neopl asi BAenBAMt fenaedeatlimpaipk land radiqimeiunethsrapy op barsireatic@atcinoma. &Ye , Cin

Cancer ; - L380-87). idA It as detected by mAb- PAMA
(oo a et e X et Herehl e 300y IF e SBIEF Afia LB pectlc POBETRE ot o

i nf | anmedapibody GaAbY cdrisaatteSF 1 @so peldrgas radislabelbd péptitel fogingibvdd igagRg. Thus,
detection of the epi t,opﬁ provi des a high diagnostic |ikelihood for the

pr esencea‘@fthﬁéﬁﬁrgg ilg 2 hupgnized. pispseifiy mpdb.divadgnt SoruppbPAMAARd 131 1- and

99mTc- | aheh&hiedt i RgL A ,reh&ge%;gﬁiﬁgtqhe hisBRRRGEKE] Y—ﬁlcﬁg%\gﬁgteﬁ.ped fic

targeting in 8 of 10 patients w i nvasi ve pancr eat nocar ci noma
( Mar i ani BexdissdibytioGahigrs aRé siud®@5magigs the radibbbele@dlFd0 @ehd/at TF1@r it Rev

Oncol Hematol 2001, 39: .147-54 O the two negative pati.ents ne had a
poor |y dPIF#aégeé ag{eéld)e@gag Zlé\i]f%gg)c‘ﬁ?r& i°RY tetdﬁﬁgu‘aﬁ s a‘é‘?@)&é@’éﬁt he

PAMA- epi higRs pabRLB& SarlcBEx HobRifts PAYITEND cp@sed Iﬁ%iﬁfg frOMnge 8ol aVEn levels
pancreatitis rather than a malignant |esion. [0299] Accordingly, the high

speci fi ciaoyeasing BANK ofinjectsd deseerar igeane A erby & lfury Jainfasuptae waeBdd@tt on and

di agnosi vi..di.sease.. In.addition to.inproved,detection QY- PAMA | gG
wne T ounti 6% B2 S BRORS Nt BE Aoy laloGah ARV S FRAREHERT St

xenogr af tiflity of theqgetmigeting &ppietich] 0'1etMVF-288 Whi AinGanesed Rebowrdafter TH19186- 92)
and when conbi ned with genctitabine, further inprovenents in therapeutic

r espons e hels Begpdiaistalpy obradiglabeled neptidey pmagingahovorgontensaumEs2- 61; Gol d

et al ., l\l:evgﬁin‘lhé:ﬁlﬂﬁ% artPPeviddRe 8 8c2&ion 1@&5{3&%%8%%?3%}?&*\%1%3?%5&0” patients

who f ai gentitabine treatnment was recently co t he
maxi mum tgdeeinatvas obeseeddh aBivalhgivemome thePANM-pbpiEct (ExbepROl axTim@ ( Gul ec et

o e Gl 5P T SR S B AP Jod (o0l 207
veek 8, NPLBRhISOIIVHIRAS, @ 2 LUIBI2NAS/ R IEhYEL. TinSEMBs@Matiedser C i ni cal
studi es are now underway to eval uate a

significantly greater for the pretargeting group (~1,000:1 at 3 hours) compared with ''In-

PAMA4-IgG (~5:1 at 24 hours; P < 0.0003). Radiation dose estimates suggested that

TF10/°°Y-peptide pretargeting would provide a greater antitumor effect than *°Y-PAM4-

IgG. Thus, the results support that TF10 pretargeting may provide improved imaging for

early detection, diagnosis, and treatment of pancreatic cancer as compared with directly

radiolabeled PAM4-IgG. (Gold et al., Cancer Res 2008, 68(12):4819-26)

[0298] We have identified a unique biomarker present on mucin expressed by >85% of

invasive pancreatic adenocarcinomas, including early stage I disease and the precursor

lesions, pancreatic intraepithelial neoplasia and intraductal papillary mucinous neoplasia

(Gold et al., Clin Cancer Res 2007, 13:7380-87). The specific epitope, as detected by

mAb-PAM4 (Gold et al., Int J Cancer 1994, 57:204-10), is absent from normal and

inflamed pancreatic tissues, as well as most other malignant tissues. Thus, detection of the

epitope provides a high diagnostic likelihood for the presence of pancreatic neoplasia.
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fracti onated dosing regimen of Y-hPAMA I gG in conbination with a

radi osensitizing dose of gentitabine. [0300] W report herein the

devel oprmewO 20fo/@7500vel reconbi nant, humani zed bi speci f i eCrarse@doOsHb2

anti body (mAb), TFI O, based on the targeting specificity of PAMA to
pancreatic cancer. This construct also binds to the unique synthetic

hapt en, FEhdy aliniced studadsmuging 'YIyenid A& TeHSEB)ed, whirink Prad4 he@wor Falsor por at edfi n a
nunber of snall. peptides that can be_radiol abeled with a wi de range o

r adi onuclSSAELVEN § B‘fegsP‘?ﬁ‘ 15, tlégb‘h%f’gﬂé B3Ok Bith HBAMYE BENASHEgr aphy

(SPECT)  adhoPR8inbma IVaRhSiS AN, CARBOREPIVOS( $%9911sBY! B8 251 VElii{R&s for
t her apeutic purposes (Karacay et al., din Cancer Res 2005,” 11:7879-85;

Shar key ©mncellHematel do@ri 30:2460654). OF the0es-rggatRegsitients, ale.hadRpoorlNat | Acad Sci
US A 20 103: 6841-6;. McBr.ide et al,., J Nucl 006, 47:1678-88). These
st udi es gﬁeﬁesnt%?tae? SRS PEARTT? ﬁl&% g‘flrﬁoge’f?éﬁs&?ggg?’éé?plq"BC’t%l?eé%ﬁs fancr eati c
adenocar sfheppmichOwad [0RYFRGdeS hiegiaapRblifisCratiPlhas atth AsantNBiGRdSs and

Mat eri al s 2%0301] The TF2 and TFlI O bi specific DNL constructs and the | MP 288

t ar get i nP28&bAreradinelyethshegininseiflisdy abBAM4ea pansseasic cannsr imafiuselferahg 1251 )
470 ndi . _  eoht ai _ .
?(r)]ut: ze: g&}%@éﬁéﬁﬁ%gtﬁﬁgx%ég%mw?%%% |fHo og(IaJnnrtge E&éhv%é E lpufﬁﬁPcA?ét@ by use

of si ze- excfousd anbesgttarticoinmusing Radé blralrepamesadt cEXIEApaRiaie iﬁﬁddeDlOT A-P
AMA-1gG wi.th 111 I nC s done as prevjously described (Rossi et al., Proc
Nat | AcaliosdCaIgiD ot 2obin Cragerdiss 0BT HRHO-42). ard when comied il 2006,

AT7: 1678- ,88)itabPir il t ' :

si ze- exc%us?lgar? dﬁi fé’ﬁ“%@hﬁé%%gé lﬁitgﬁl d&l gﬁ%ﬁ%ﬁe e{%ﬁ?%%@ wge%ynﬁunt of
free, unbbakdnéesdtes 3604d0er5RnEld (oyd etredt Init) CEnGr 003019 HB—28)FIACPhase |

di stribugion stydies, fenmple.athym c nude mce 20 ACONI C(r) .Farms),
bear | g LegPy B PR erierED SR HPF G SR GG et LY Cop B S enfBeg wi ¢
251 TFI O {(ht@nd¥ihiumAOleriied dbs®Bf RYOhuRarniRId)PAMIY 1Y@ b 8630 biENP@ESet a8 OUPS Of
mce (n = 5) were necropsied, with tunor and nontunor tissues renoved and

count ed ProcAApeimig @Bu@%&rdﬁm%#\/ﬁﬁeﬁeg,tJHélirp@n@dﬂ@%éSéf8S)rﬁ3és;)s ed dose per
gram of %ﬁtﬁﬁ\%rajl?g %xgcg shoW dthdlgéagesfr(?é%éi‘igrg%trosreﬁte{ &e&?{?ﬁ}ﬁlug{)sfﬁép&kg Odofc | ear ance

rates an nf Undr rati os. pret argeting 79 but i on
st udi es, tumddivaip @bidrial imAbYeraltiasdsaltihiesl spelpdsi aend® uadervay it®erfluatda 1 was

used. FO{;racetfg)%a ell %bsigg ggg?nl{gn cc))tf goﬁa(E ] AmMg Ig(l}J (1;1ne corgﬂg:igatlijoia\;fiitﬁ]g rgdigs'ensitizing
dose of gemcitabine.
[0300] We report herein the development of a novel recombinant, humanized bispecific
monoclonal antibody (mAb), TF10, based on the targeting specificity of PAM4 to
pancreatic cancer. This construct also binds to the unique synthetic hapten, histamine-
succinyl-glycine (HSG), which has been incorporated in a number of small peptides that
can be radiolabeled with a wide range of radionuclides suitable for single-photon emission
computed tomography (SPECT) and positron emission tomography (PET) imaging, as
well as for therapeutic purposes (Karacay et al., Clin Cancer Res 2005, 11:7879-85;
Sharkey et al., Leukemia 2005, 19:1064-9; Rossi et al., Proc Natl Acad Sci U S A 2006,
103:6841-6; McBride et al., J Nucl Med 2006, 47:1678-88). These studies illustrate the

potential of this new construct to target pancreatic adenocarcinoma for imaging or

therapeutic applications.

Methods and Materials
[0301] The TF2 and TF10 bispecific DNL constructs and the IMP 288 targeting peptide

were prepared as described above. Sodium iodide (**I) and indium chloride ("""In) were
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CaPanl human pancreatic cancer xenografts was adm nistered TFI O (80 nyg,
5.07 x 10~10 nol), whereas a second group was left untreated. At 16 h

posti nj ecwOan1oaft7s0Fl O, 111 In- | MP-288 hapt en-peptide (BOTMS200985092 X10 n
nol) was adm nistered. Mce were necropsied at several tine points, with
tunmor and nontunor tissues renoved and counted in a ganma counter to

det er ni nebtained 90BN BERKINEI/MBRIRUNDF 1 0r @ oatitgy eberdedidf B dyfnomibfgse dat a.

In a separate study,..groups of ce re given u | I n-DOTA-P. AM4-19gG (20 nC,
50 mg,  3TERog. Wl D fEAonh uSE RESIgRrF oD IPE Gofns i aeslise ot ] Am

my, 378 U B S RESBUF SRS R Bt e
Cst i mat e oL R oo AP o P R A R it on

of no acProgiNail Acadz®qid) BidnB006sH OHedrtI-6; McBeide etvels Jibed Mead 20860451678

oY 4 : I A3 hy, at 3
N L B e ST e T

r adi ol abghed chiMdodrghy & HBHe-daRANt STUreE, GRLOMRE §sotSRARE Mt b% ifual- head

Sol us gamma canera fitted with nmediumenergy collimator for 111 In (ADAC

Labor at off£s). M ce were imaged for a total of 100,000 cpmor 10 min,

whi ch i : . LN.Vit h i zat th
o1 spect £ 1050 aporrp & aigpBa Gudids Khate A R LR o B AGUH gen-vas
anal yzedFiynsElheSAng £t.&aP3h1 hiihan pasditdtis caneyrehopedts wetedatiedatii Adi ng

rves f dival ent_ TFl O PAMA- | gG . and PAMA-F(ab') 2 (half-maxi mal
giun\d/i fng &E%‘S 2‘2% o ‘Z‘i B& %l {.?Qzlg)n@l)ié,? varieyp tingg Aopnts xRS, @ nico(ms Shnol / L,

ti . : I ; m cal
Cont ugat & etehsriopair g, Aimdt o no AR AR RenROTURY ERIM PN EReT O3 1

(hal f - masungdr thiletdintige 18(Qe6tntage OBinjwondd dose PergrBmGE Ti8sueq ey e ditiiticke TF O) ,

suggesting.t hat . TFl i.n i,n.a dival ent manner. The inmunoreactive
fracti onV%’f’esllfgﬁi EOT‘EI?%?%BgF?&’dt%eaf%e FRES AR HROBRAAIMPE 131894 f ound as unbound

TFI O and[0398pBor pré@rdeadl R d{AMWutDAMAes, MbBEIYHIPRADEAbioRbeled Peftidel N- | MP- 288
bound to TFI O (not shown). O the total i n In-1MP-288 bound'to TFI O 92%

el ut ed amohy gHErofdl lewas ened vigir ghempleen gexp ©f sthymd¢ nude20e igiringasc.added,

with onl 0 i i non- mugi n-reactiyve act i ) 0
addi ti ongﬁﬁﬁnﬁgﬁ a{nﬁ%m&g&l o(Ttag eerlxeeao%r%p% i a@pms\é%egﬁkﬂlgof&geg%;@ﬁ%e.
vol une. iNohewbéreadresdoand gloapalas tbfpeptcatta. AOUAH pbatidibgionwETF1aNtifgen in the

f _TFIL O (not shown). [0306] Bipdistribution of 1251-TFl O in CaPanl
? Srsrgp?geﬁ(-l?-@ﬁﬁ hﬂ%}@é—p?ﬁté(@_(?ﬁépﬁ% %Wo%vég_l gmol) was administered. Mice were

necropsied at several time points, with tumor and nontumor tissues removed and counted
in a gamma counter to determine the %ID/g. Tumor/nontumor ratios were calculated from
these data. In a separate study, groups of mice were given 111In—DOTA-PAM4-IgG (20 pC,
50 pg, 3.13 x 107 mol) for the purpose of comparing biodistribution, nuclear imaging,
and potential therapeutic activity. Radiation dose estimates were calculated from the time-
activity curves with the assumption of no activity at zero time. Student's 7 test was used to
assess significant differences.
[0304] To perform nuclear immuoscintigraphy, at 3 h postinjection of radiolabeled peptide
or 24 h postinjection of radiolabeled hPAM4-IgG, tumor-bearing mice were imaged with a
dual-head Solus gamma camera fitted with medium energy collimator for '''In (ADAC
Laboratories). Mice were imaged for a total of 100,000 cpm or 10 min, whichever came
first.

Results

[0305] In vitro characterization of the bispecific mAb TF10. The binding of TF10 to the

target mucin antigen was analyzed by ELISA (FIG. 9). The results showed nearly identical
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rapid clearance fromthe blood, starting with 21.03 1.93 4D/ g at 1 hour
and decreasing to just 0.1 3 0.02 4D/ g at 16 hours. The bi ol ogi cal

hal f-1if ewaasiooarsal ated to be 2. 19 hours [ 95% confi den®@eTiusk@w»sai1of 95%
Cl), 2.1 1-2.27 hours]. Tissue uptake reveal ed enhanced activity in the
liver, spleen, and kidneys at 1 hour, which cleared just as quickly by 16
hour s [ ThindhgQarles dorsthé Hﬁ%eﬁt TFR, ;PB‘;I\M-I%I)},ana.wﬁ@qaﬁ)z((ﬁzg%gﬁ?mﬁ 49- 3. 29),
and 2. 44 hqurs (95% Cl 28-2.6 or liver een, an i dne

respect i %’39‘? wag calcylapsd arsnl &%Oéf)ohﬁ&ﬁ Ons end @g#y() F@Pllné%sreﬁﬂ?éy‘é‘éﬁr%t i on

and excr ety (¥ roPhily, %E&b?%e%@no%&l@ﬂ%@ rl\@r edticdi anlﬁg%gg%ﬁgﬁrbig ;/l;gl:-l O was

actively cataboli zed, presunably In t Iver and
expl ai ni PgPA- Eab’)dmddi S@gmﬁqcamniwéovfmoimdlﬂye{hﬁf-nmdlmdﬂém&ﬁng]éIOe’flsf, 20§ nidlAour s,

t he concent nof r |nth ! ch s bel ow 1% D/g. A
group of ﬁfl@gﬁr?oﬁo’%% S’SHE%Fé hg that gf%ﬁ valrRf REEEbpded at 16
hour s Shﬁmdn&kziﬂtﬂvéEra&ﬂlcﬁﬁé!eumﬁim'bbuﬁd Qhe ﬁlbagmaﬁésl 9790, @t 9dohguddigor had not
af fected the bispecific mAb distribution and cl earance fr m normal tissues

(dat a notnbsmadd¥10 epd %émss%e ipdid¢ @ropensity) Ninetyaperetint pithe nc bsINBG8Br ed

nour s poog g adr T e RgB). P g ol TR B T Ea 0. S
bi ndi ng Kuighé‘ﬂmolemﬁﬁr %@lugv)/hatextsssmtﬁrs(zowgpmy@admewﬁg@my waeneaged nearly
2-fold ovegﬁt he next, 32 hours, but then was stable over the follow ng 24

hours. [ 0Ehe mnomusineeagive dit 18drastipoAd addificyel %6’ Ofl‘ﬁel rﬁdllohﬁbé]eéd’eﬁéiﬁl de.

Al th h

xper | o e Bl e o L R i o BESHLAHS g ven
at a ti nentjgen nt thpkabsenbd of)BFIOa@letsho&MTFl O hadcl eared to <1% 1D/ g (| .e., 16
h 1 . s Id I d t, hi gh
bi ndi g BEO6HG: caripeside pice T S0 ¥/ bl 00

O)
ratios), raﬂ@@é&l&@fﬂnﬁ‘ﬂﬁﬂﬁéd&%a}th‘% »ﬂﬂpzr @ﬁi qt93a%ir§/geali 1thbﬁpax¥&)d€cf£a§iﬁgn the
concentration of TFIOin the tunmor woul d be decreased wth consequently

reduced ©IHEENSBHRP 08 K016 g path hﬂtﬁbéﬂhé@lqieglt:aldielthf@ wiancalpdatedtowbe 2 TAus, an

ot B SRR TR0, S0Pl DALy Rl e

i ncr easi thanacadunti Gityoih tHFll(&m@l&nghﬁ/cElﬁdﬁ@stahahoﬁmevhﬁsﬂméwéiﬁﬁt% pEg of TFI O
and INP—288 expressed_a o varied from5:1 to 20:1 (Table 10).

Tabl e 10°Y H Batrsihinpis: p%ho'é)"ﬁ (35]?{12 CILrQ P8va. 08284 bores (g0 FH DP9k 2Pravdar get ed
Wi th varyung,@gpess, %I,Oilg—'a.@)%%&r,%le%n,@nﬁ@dﬁ{%y, é@ectlvely]. Activity in the

stomach most likely reflects the accretion and excretion of radioiodine, suggesting that the

radioiodinated TF10 was actively catabolized, presumably in the liver and spleen, thereby
explaining its rapid clearance from the blood. Nevertheless, by 16 hours, the concentration
of radioiodine within the stomach was below 1% ID/g. A group of five non—tumor-bearing
nude mice given '*’I-TF10 and necropsied at 16 hours showed similar tissue distribution,
suggesting that the tumor had not affected the bispecific mAb distribution and clearance
from normal tissues (data not shown). Of course, it is possible that differences occurred
before the initial time point examined. Tumor uptake of TF10 peaked at 6 hours
postinjection (7.16 £ 1.10 %ID/g) and had decreased to half maximum binding (3.47 +
0.66 %ID/g) at 16 hours. Tumor uptake again decreased nearly 2-fold over the next 32
hours, but then was stable over the following 24 hours.

[0307] Biodistribution of TF10-pretargeted. ''In-labeled peptide. Although maximum

tumor uptake of TF10 occurred at 6 hours, previous experience indicated that the

radiolabeled peptide would need to be given at a time point when blood levels of TF10 had
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5:1 10:1 20:1 No TFI O Tunor 19.0 3.49 24.3 1.71 28.6 0.73 0.12 0.00
Liver 0.09 0.01 0.21 0.12 0.17 0.01 0.07 0.00 Spleen 0.12 0.04 0.16
0.07 0. 26wOo0@1@5004 0.01 Kidneys 1.59 0.1 1 1.72 0. 2¢TAISB®9/0831924 1. 71
0.22 Lungs 0.19 0.06 0.26 0.00 0.29 0.04 0.03 0.00 Blood 0.01 0.00
0.01 0.01 0.01 0.00 0.00 0.00 Stomach 0.03 0.02 0.02 0.02 0.01 0.00
0.02 0. GitarSdad <k1%r]iD®(rijeDd6(hoﬂ1&) High& lé)veﬂ)SBOf TE1@3n thetoodwOlidQeddto 0. 02
Large intestin .0,.10 39 0. 0.08 0.33 0.02 Pancreas 0.02
0.00 0. oEnaCéeFéf?bl htﬁ% bl@ilég)ogthééadl‘dabfg d]?ﬁ?&ﬂemﬁhgh@e@égoddliz o%). 03 0. 32
0,99 0. 2um@oadi, OnalARcAhe heHid, 3 by | VPSS in
t he bl ood was bar% y)det ect éab I e 5 %L e%gl up'?% f#@ncoglg%@g#@rom 19.0
3.49% | [M@Ctmregﬁn@ﬁ TFOO B theltDhgr wsultlibe dacmamd voth donsq@ently tednddd

wer ¢ obsSrTEU TOP L GHRAR e PULCE AR er Briiod i Sp B FORBURE B o

anot her ; wi ero&u@?mg@rldomdreﬁt):wablwltmﬂe%&&mta@ﬁ/th@b‘@rnemm%ghéla%ﬁﬁﬁﬁ 3@
normal tissue upt ake. Tunmor uptake in the aninmals given TFl O was >100-fold
hi gher t Agh vHehlh m%uwcmw@ Q/feTFlé)IW@gl\@mpéhatihmacmmmmed n
activity R dor did
not recefl(%/sg Ot{)??%)@%dm lr)ntzlsg? ?I (S)S(r% o%%ﬁ Itl|0 ff%la‘ Hﬁhﬁa @%‘glg?iﬁ)[e val ues,
whi ch in nost instances were not significant I y different. This suggests
that the_bjspecific mAb had, gl eared sufficiently fromall normal tissues by
16 hour sTPB‘e&\?)oBH)d&H&%'@Pé%f elipiP 288 alpy ¢ i1 T Wi peiangpisd et Varyingr / bl 00d
rati os WehgumglofPPid . With other tissue ratios exceeding 100:1. Even

t unor/ ki dney rati os exceeded 10:1. The hi ghest tunor uptake of radioisotope

with mninmal targeting to nontunor tissues resulted fromthe 200 1 ratio;
however, either of the TFI O pepti #dD/gatiZos (mpean-dSBe used to achieve
excepti Qnal targeting to 'rur‘mr both in terns of signal intensity and
contrast ratios. The 10:1 i 0 was sen for. furthe because the
absolute difference in tu Eupt ake E(r? adi ol 20é ed piﬂﬂfﬂgywas not
substantially different between the 10:1 (24.3 1.71%1Dg) and 20:1 (28.6
0.73%1D/g) ratios. [0309] Inages of the animals given TFl O-pretargeted | u
I n- ||\/P-28§um0ra bi speci f1¢0+3.49 243+1.71 28.6+0.73 0.12+0.00 |

'~ Liver 0.09+0.01 021+0.12 0.17+0.01 0.07+0.00

Spleen 0.12+0.04 0.16+0.07 026+£0.10 0.04+0.01

\ Kidneys 1.59+0.11 1.72+024 153+0.14 1.71+£0.22

Lungs 0.19+£0.06 026+0.00 029+0.04 0.03+0.00

Blood 0.01+0.00 0.01£0.01 0.01+0.00 0.00+0.00

, Stomach 0.03+£0.02 0.02£0.02 0.01+0.00 0.02+0.01

Small intestine 0.12+0.08 0.08+0.03 0.04+0.01 0.06+0.02

Large intestine 023+0.10 039+£0.08 025+0.08 0.33+0.02

Pancreas 0.02+0.00 0.02+0.01 0.02+0.00 0.02+0.00

|

!

‘ 0.12+0.03 0.32+£0.09 027+0.01 035+0.03

- Tumor weight (g)

[0308] At 3 hours the amount of '''In-IMP-288 in the blood was barely detectable
(0.01%). Tumor uptake increased from 19.0 + 3.49% ID/g to 28.55 + 0.73% ID/g as the

amount of bispecific mAb administered was increased 4-fold (statistically significant
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mAb/ peptide ratio of 10 :1, or the 1' 1lIn-IMP-288 peptide al one, are shown
in FIG 10. The mgjority of these tunors were <0.5 cmin dianeter, weighing
~0. 25 g. Wheoiomag®s show hi ghly intense uptake in the tecomUsedonszo2

TFI O pretargeted aninmals (FIG 10A). The intensity of the i mge background
for the TFl O pretargeted aninmals was increased to match the intensity of

t he i magdiffeadtens weretdbeeraad forlcomphnien of Bechi TH OVgeptilPraidSomd @dep (-l G 10B) .
e optimzed for the TFI Q pretargeted mce, the

However, when the i es we r
signal i ARURE; %y< %hﬂoﬁrgfefﬁtﬂﬂaéw Wighoat ay anpgisiabiincisgseiadiornaliisueitake t y was

obser vedT{fiof BaROMthe H‘ﬂnia?br@&%ﬂ PERA) Wadl] @Dfo‘ﬁﬁﬁ%ﬁé?w @hi{hegg-gﬂff(%% given

the miln-1M°-288 al one, even len | mage I ntensi ty was enhan 100).
[0310] Amasdiden ponal Canpeisoneft' ' mastidgnie thonaesbtssuthef the asimatsthat

targeting. ,n iln- hPAMA. whol e-1 gG .conpared with t. of the. TFl O pretargeted
01 P 1 VB SsteeBae ot WS S B R B e Ao Of T pdseed Sis ShaEe: ot
the initialed WHRhAANYst BxARtaRaGre Aot @skificdnt9 dBrént ITHiXh EXeGts thavagr eas the
bl ood concentration of radiol abel ed peptide was only 0.0 0.01% I D g,

provi di nfispeciaamAbuirdrldsresbaiiicaently fodm gl @ognal 38gies by dpdoutsi tamyoidadi ol abel ed

pepti de - ; umpr Wt h a-—bi ol ogi cal. hal f-1i of 76.04 hours.
Ao nofEiadls poR: Bt WIS Lo BBy BT Pic B bo D602 Tl "3 V5
0. 42% | Dfigsuatatids leQeteding 1100: 1a Este athordkedies agds @vededéd 1@ 1 (DheohigBdse tdmor

hal f-1ife, 33.6 hours). Liver uptakestarted at 0,15 0.06% 1D/ g and
r emai ned Raerl RAIOISPIaRs SABHEREMBh iz ting e nop Qs iispues fesuled frem the 20:1

TFI O pr e%%%gﬁ&»%bgfl dithtr dfYke %ﬁ?‘@/gé}ﬂﬁiey tkds%bﬂﬁ%é%:cgg’ e{&ﬂgvge%eﬁ%ﬁatlc' earance

fromthe ood, beit there waS ‘a substanti al clearance wt he first
24 hour stargitiog éasinng, Hotbm B0ms dLsigdd intatsit ahd vorgrasorajios tThe 109 rafio wWas | D/ g at

24 hours., Variahl e el evated upt.ake i.n the spl een suggested that th

ant i body “REEE hrE%‘I%S’frBE’idPitghe?aéﬁg%}'@d“?’fs(?lﬁ%égﬁ%re’gqedBF"&?f%é"ﬁﬁé’?i@fB&GlFelggcr eted
nuci n t hadptiaa v a6 s@RAIBRAEEreW Betiveenl thE 1601 (8£8 = ﬂwmrmégataah@oneaked at
48 hours with 80.4 6.1% , and remmi ned at an el evated’|l evel over the

dur at i on(28f6 + Ad3volhl/gomatingy peri od. The high tunmor uptake, paired with a

nor e rapj n_ex t ed. bl.ood ¢ ance foria roduced.t unor/ bl ood
ratios otd%g.bg%l%%ﬁe\%ﬁ’teﬁ%maﬁgwgﬁer?%'IPF rgit& sﬁ‘éﬂ@ﬁpﬁg af) lé%%mﬁ)cf t he
ani mal s atAb2geptioel faiopdIDAJ BT hest' TRINDR8SHedtide didhe, BAMIoWE G FIG! LBtTHat | ng

that tunors could be visualized at this early tinme, but there was still
consi der BBIo&TaeY thesetymars wara <P Aenuiighapeier, TG Ih2 ueoFhe imagesshapr e most | y

ST L g A o S 0SSR e, e v 1

n | n- | MPmR8Bitpnfitht IrhagntedeRibund for the TF10-pretargeted animals was increased to
match the intensity of the image taken of the animals given the '''In-IMP-288 alone (FIG.
10B). However, when the images were optimized for the TF10-pretargeted mice, the
signal intensity and contrast were so high that no additional activity was observed in the
body. No tumor localization was seen in the animals given the '''In-IMP-288 alone, even
when image intensity was enhanced (FIG. 10C).
[0310] An additional experiment was done to assess the kinetics of targeting '''In-hPAM4
whole-IgG compared with that of the TF10-pretargeted '''In-IMP-288 peptide. Tumor
uptake of the '''In-peptide was highest at the initial time point examined, 3 hours (15.99+
4.11% ID/g), whereas the blood concentration of radiolabeled peptide was only 0.02
0.01% ID/g, providing a mean tumor/blood ratio of 946.3 + 383.0. Over time, radiolabeled
peptide cleared from the tumor with a biological half-life of 76.04 hours. Among
nontumor tissues, uptake was highest in the kidneys, averaging 1.89 + 0.42% ID/g at 3

hours with a steady decrease over time (biological half-life, 33.6 hours). Liver uptake
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|gG were simlar at later tinmes. However, tunor/kidney ratios for the

TFl Opretargeted i n In-1MP-288 were high enough (e.g., -7:1) at 3 hours to
easi |y diwoepr/mggeor from normal tissue. [0311] FI G 11PpcCriussemwasag2t he
potential therapeutic capability of the direct and pretargeted nethods to
del i ver radionuclide (90Y). Although the concentration (% D/ g) of

r adi oi sontami ati0t 1 -1 01068 Hpand serdibed csdmtialiy ohchghgal @fer WhenIndentrdaned by

PAMA- | gG b et ang TEI O, at, helr respective maxwrumtolerated
dose (0. 15 AP HeResty. | TRNA-5cte. Sk A 2Ry e gererse fom

90Y- | MP- t T eTEN) and
9, 229 cG)/{:H%13‘%})(?0C1 Q%?IE %@%S%Qg%&%tl%%%#%gr get egleg%}-szﬁ%ol-ug%gé&?%g%gctl vel y).

The advaﬁb@g?é) FodDigws 3groaratogestilhg b Yold/pet24hdes.t Viriablecodptataingitdkg | ow
activity. i t 200-fol d.less than th t Y- hPAMA | gG
(5 65 Lid e SN bl iy B FRRHoof Svnakeb it s ralib b RdRE 1o 11 ver.
as wel | aggedhfer sdelédimEtinQhataad beddihld ehtRPpEANIhihANEEp1Mint TuBeuptake

TFI Opret arget ed 90Y-1MP-288. The exception would be 'the kidneys, where the

radi at i opeatied at 48difuas wish 80 Ai &l % 1Y g lead merpm@@d)@t(ﬂn@@tatqdﬂeml overshect i ve

eapect | Sty Skpfe it flod The REAGVERAE, ARSI TN (B8 o1 her
radi ol abetpedtedbilod-cl@nilis, antlhe, slodecelitambi/blgod Qxio@ lofy 2woubdvibien 24

hematoloic; r. for the TFI O pretargeting protocol, the do limting
t oxi ci ty m‘ﬁ%“&wém &’ﬁéwgeﬁ@%@@mﬁp@%‘ib?urwp%ﬁm%ﬁt@gﬁ@@f ??

modal i ti BRNAUGI, @l?us%ﬁﬁ@&%ﬂm N ?ag%ectl M éﬁng)ﬁn{ecght’ th@Q,gegneti c

resonance i nmagi ng (MR technol ogi es, rovi natom c | mages, al ong
Wit h PETstllh‘agmdgrabfe &Cheltmfhb‘ﬂﬁhﬁ abdmmen. a“nmer{hc)ntbmwberaluomWeraahystbdagha‘round to

provi de |t| Vi th det ecti gn of pancreatig wever,

t hese da&’éﬁﬂ@prﬁf Yecthe %@P%Ptefbaie}% e&ﬁcﬂgpfggil ) %gm‘hg 2 cmin a
popul at i @&eﬁﬂf@’éth&%cﬂkfr@&ﬂa\ér@tﬁlﬁﬁﬁﬂﬁdn@g ré&tlos Riathe WHPMP@SSQM tihips tinme in

t he progression of the lggncreatl c carcinom, the prognosis is rather

di smal . AMAge6eerp simidartat ntardiomssHowevesctumenkisines rasios forghe T N{bancr eatic
neopl as t r 0313 vm t h a
ke IR I N EONT N

provi de from rok@aldisagnosi s of these small, early cancers. O pri e
|rrportanc is the specificity of the mAb. W have presented considerable
dat a, lﬂ% b Bl lrhfﬁH%iFﬁt"sSttB% Refeiiéal thesansyiie sansbility akthe dupeiandwraargetsti d et

al ., CI | RefPBBCER deBeS: radionuclide (°Y). Although the concentration (%ID/g) of radioisotope
within the tumor seems to be much greater when delivered by PAM4-IgG than by
pretargeted TF10 at their respective maximum tolerated dose (0.15 mCi for *°Y-hPAM4
and 0.9 mCi for TF10-pretargeted 90Y—IMP-288), the radiation dose to tumor would be
similar (10,080 and 9,229 ¢Gy for *°Y-PAM4-IgG and TF10-pretargeted *°Y-IMP-288,
respectively). The advantage for the pretargeting method would be the exceptionally low
activity in blood (9 c¢Gy), almost 200-fold less than with the *°Y-hPAM4 IgG (1,623 cGy).
It is also important to note that the radiation dose to liver, as well as other nontumor
organs, would be much lower with the TF10-pretargeted *°Y-IMP-288. The exception
would be the kidneys, where the radiation dose would be similar for both protocols at their
respective maximum dose (612 and 784 cGy for *°Y-PAM4-IgG and TF10-°Y-IMP-288,
respectively). The data suggest that for *°Y-PAM4-IgG, as with most other radiolabeled
whole-IgG mAbs, the dose-limiting toxicity would be hematologic; however, for the TF10
pretargeting protocol, the dose-limiting toxicity would be the kidneys.

Discussion
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2007; 13:7380-7; CGold et al., Int J Cancer 1994;57:204-10) and i nmunoassay
of patient sera (Gold et al., J din Oncol 2006; 24:252-8), to show that

mAb- PAMA We 2hioghi3por eacti ve with a bi omarker, the presemc@/usktoogiosiihz

provi des high diagnostic |ikelihood of pancreatic neopl asia. Furthernore,
we determ ned that PAMA, although not reactive with normal adult pancreatic
tissues [I3M12hChire diagmoktiainbtialities isechr Sadtrassendiicomptifeeiz&Bbtolioggdphg{@Pgs of
neopl asti c I%r ogression wiithin the gancreas (pancreatic intraepithelial

neopl asi AAMASRFUF fesoRprreimreing MBI eghralesins TIGHBPYI4S PRAORIFIMaEE: t he

bi omar ke LOgression
to invas ?l\‘?féggg{'ﬁg? gﬁ%%%ﬂﬁgggegbgéc E ﬁ?%hpﬂa@}"oﬁ{f%!?% (ﬁ{aﬁgg@{ Res 2007,
13: 73 80pmyidePrigrsansitivay irsthe diestioi ¢ffpaatreytin massasleHoweeerbibesei dagp dreyfon

t t h h fi ng . of . radi ol abel ed
o e b B SR DR T UBREF GAe T arnomlatp B Sk [ IRt cur r ent

st udi es, pﬁé@erﬁ@g%hﬁ%@r@yﬂgﬁ’orﬁs e his GaRAN Ad ﬁagregﬁ&p@fqhagmoreé@ic%aﬁmofrﬂap
PAM4- based construct, TFI O which is divalent for the PAMA arm and
monoval eHie Pregnosisés wher disgal Hegimenio e patieniaiteonzgsedeseniion of salbserlsnt
characte tructs, naned

dock- and%rl%%?%ngcql&gészm%?e g‘gﬁgeljrrléz}%p%ép |ca%’e§5%pﬂs/ and ease of synthesis.

However , [(3a8] Irhazips edk rathbnsr?géted approsich, bid a38¢ ddsclbdd eineeth rhabm t he
previ ouslé reported chem cal construct are the val ench whi ch provi des
i npr ovedP DMty Nrevide s thedipgrpsts of dhege smakhgaty samgers. D prigedmpreangeriet i cs.

TFI O cl egl.a &%ﬁ% }q{ptﬂgqurﬁdé%? "5’? S%Q#eve Satﬁaiﬁ&lﬂdﬁ]gfan was observed

for the che conj ugat e of i specific
const r ucimmtuohigedienlicd stutlivanf G E}baglmas; (Goldaut. sChoshnegréesi on for the

nopr ot a0 T hr Doareo Rt =hriab batees M98t e oV BHE e Broaeios ST aRGR b ood

ratio, Whirh @}mleﬂﬁlalﬁﬂ‘lﬁgOﬁé(ﬂ h086;an2k2-s8)! BRAGR tﬁ’ét M@«p&«m s }ﬁgﬁl‘? réa&Dé 9) .
[0315] In addition to providing a neans for early detection and di agnosis,

t he resumith adugspaker, theeressaced! wirieh nfmlv(dep h@hﬂi@msm@hl@}@pe@f mancmatm:er

Lgﬁ[ 3%r ?%%gaékggu%vor%&f EJ%S? ef"ge 35%“ tﬁéﬁg ovE rgg%tl%g&\%w gll ol abel ed

PAMA- | gGaduliy@nciestc &ﬁshl:s!‘ﬁ@dr%&tlﬁdme&htlﬁ@@dreb&’tﬁ/et\%ﬂl welehNRENStPESbENS have
different dose-limting toxicities: elotoxicity for the directly

r adi ol ab@?%ﬁsmwgm@awtmréth@.mﬁ%ryasr ?HQT%ICTMI@PW@%%PWEPSFFQI él}dst em This
is of si &Wa&ﬁ&ﬂ?ﬁ 1Hfaﬁ7 mhégoﬁé"ﬂe% tﬁQtl thé:I f‘éﬁl gﬁlalﬁg ?tr lﬁgﬁ %Ivé‘lg ked PAMA
as a therapeutl ncl ta I ne e frontline drug o ol ce or

pancr eat cmrmm&hrouglmut ﬁreqxogfessmrgm1ﬁvasazntpan<&datMnmda’rcszm(G@iﬂ etal.,
Clin Cancer Res 2007;13:7380-7). Preclinical studies with athymic nude mice bearing
human pancreatic tumor xenografts have shown specific targeting of radiolabeled murine,
chimeric, and humanized versions of PAM4.
[0314] In the current studies, we have examined a next-generation, recombinant, bispecific
PAM4-based construct, TF10, which is divalent for the PAM4 arm and monovalent for the
anti-HSG hapten arm. There are several important characteristics of this pretargeting
system's constructs, named dock-and-lock, including its general applicability and ease of
synthesis. However, for the present consideration, the major differences from the
previously reported chemical construct are the valency, which provides improved binding
to tumor antigen, and, importantly, its pharmacokinetics. TF10 clearance from nontumor
tissues is much more rapid than was observed for the chemical conjugate. Time for blood
levels of the bispecific constructs to reach less than 1% ID/g was 40 hours postinjection for

the chemical construct versus 16 hours for TF10. A more rapid clearance of the
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tumor cells. In previous studies, we showed that conbinations of

genti tabi ne and directly radiol abel ed PAMA-1gG provi ded synergistic

ant i t unorwefzbmatizsoeonpared with either arm al one (Gol d eCTAlIS2009@531m2 Cancer
Res 2004, 10:3552-61; CGold et al, Int J Cancer 2004, 109:618-26). The
dose-limting factor with this conbi nati on was overl appi ng henat ol ogi c

t oxi ci t ypretiogeing agehdeapoeideda vdasﬁrﬁkdmhieinn«g‘ theé gﬁxﬁbrftﬂ@odﬁlﬁﬂi?{b Wwhigd ar get i ngh
seens to be the kidne at her than hemato ic tissues, conbinations wt
genti tabmgltaéwa&m%b%éyq%é%qumtéﬁe PUHRPE SHe (%&P/ﬂb i ncreased admini stration of

radi oi soj@Rs] W 4dditfkRns %%mh%ﬁ n_?_s{:alﬁé?cﬁreaﬂ?szttsé{fmlran%fcfiégr?xggi%é,l'th& Q316 The

superior i nagi ng achi eved w O pretargeting 1n p ni cal nodel s, as
conpar edswippti titi useof the TR phiatestieg sPETALMAMIcer g@ragyr Ovhddeatiorcaiitpel | i ng

ti | e..t ed t l.inical,trial ith thi nmagi ng.. tem, The
speci {1 cf BSFISF HEHREoD dhos Sy PgEEIHRP MBS s RS e R PG o e8! ed
Wi th thedibé&lp@@di&iape@@?iqmlxgcplmfd@gmﬁmgh%%t PROHE S delitey 8kdrhd Y tO

conj ugate various imagi ng conpounds to the HSG hapten-peptide Tor SPECT
(1111 n) , hpediffgeddose-liminegtonistics Auyclowxicay Her the direethstadmipbsted PAVI4f or t hat

matter 9 r J ' ' - L PEQYIE des hi gh ntial to
pr ove oyt KOBEy LT peBRonBl shitph Bts (AR ARG R BT B0e
49: 158- 63)nicdhideadspment béfadiolebee B M@ at halier@pelifid QgdidS@embimbiRoMeT procedure

w | ha\r;g rr?j or clinjical value to screen individuals at high-risk for
devel opriBARtliag digoé Feies for panmaeFtic(q@nepr, cagdretisle signidigad gadipsangitiza ni c

pancr eat {fi3 cel e§iou§%tﬁd?es, @ésﬁéﬁeld tha c@m@ﬁﬁﬂ§nﬁf dtge %itotﬁ}% 4Ry @ecpgt i ents

wi th suspi ci ous abdom nal | mages om convent 1 onal technol ogies and/or with
i ndi cat i mdplabeedtRAMAdgOresdadeksyobrgpeantifunopietfoets kempapd evithatither ared

bi ochem cal findi ngs...Wen used f oi n i cal an for
Fol | ow nfornsid patl Gind et AERk 67 B Eratnt Careertliay be
achi eved] g6 rabby The BogeiRitngtrh@br with thiQ&MHEbihaRinNeas Ve Rhe hahaBldsng
mayprovi de a better opportunity for control of tunmor growh than directly

radi ol ab@kidty PAMever gecawgdhpdasedmniting ereapyorof F daetaegsting s@arderbe femogr af t s
wth Gengi i el ed Peptide Pretargeted i ng TELO,Summary
Ry R o R AR A S R VR
conbi nat ioaft, thiut bl @eNE iifatised adminpadatiemb Sradiciddtdpeagiéh ddnkédueénidppearat i C
cancer. We disclqgse a new approach for pretargeting radionuclides that is
abl e to yeitwpereticayni | ar anount of

[0316] The superior imaging achieved with TF10 pretargeting in preclinical models, as
compared with directly radiolabeled DOTA-PAM4-1gG, provides a compelling rationale
to proceed to clinical trials with this imaging system. The specificity of the tumor-targeting
mADb for pancreatic neoplasms, coupled with the bispecific antibody platform technology
providing the ability to conjugate various imaging compounds to the HSG-hapten-peptide
for SPECT (*!'In), PET (**Ga), ultrasound (Au), or other contrast agents, or for that matter
Y or other radionuclides for therapy, provides high potential to improve overall patient
outcomes (Goldenberg et al., J Nucl Med 2008, 49:158-63). In particular, we believe that
a TF10-based ImmunoPET procedure will have major clinical value to screen individuals
at high-risk for development of pancreatic cancer (e.g., genetic predisposition, chronic
pancreatitis, smokers, etc.), as well as a means for follow-up of patients with suspicious
abdominal images from conventional technologies and/or with indications due to the
presence of specific biomarker(s) or abnormal biochemical findings. When used as part of
an ongoing medical plan for following these patients, early detection of pancreatic cancer

may be achieved. Finally, in combination with gemcitabine, TF10 pretargeting may
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radi oactivity to pancreatic cancer xenografts, but with | ess hematol ogi cal
toxicity, which would be nore anenable for conbination with gentitabine.
Nude m cewbeariogsoe0. 4 cnB sc CaPanl hunman pancreati c c&OTAS2000/083192

adm ni stered a reconbi nant bsMAb, TFI O followed 1 day |ater with a

90Y- | abel ed hapten-peptide (I MP-288). Various doses and schedul es of

genti t abpreideertettadagoebriuoity firsohtrelatfimentr, gramwth thamdireqlyagdiekbeled Pradd-t or ed
up to 281§§4{aeks. 0.7 nCi PT-RAIT al one produce only a transient 60% 1 o0ss in
bl ood cotiit's, and animals given 0.9 nC of PT-RAIT alone and 0.7 nCi
PT-RAIT + 6 ng genctitabine (human equi val ent -1000 ng/ n2) had no

hi st ol ogE&@mpRVIIdEIkGapy of PRRreh@X Cahtor Xddo@Falts WRAIGEncibbihdhg*'gase of
0.25 or 0.5 nCi PT-RAIT alone can conpletely ablate 20% and 80% of the

tunors, FabgedPeptide Protargersd/Usingdill@nat ed PT-RAI T (0. 25 nCi/dose given at
the start of each gentitabine cycle) added to a standard gentitabine
regi men (6 ngSmiwhgryx 3; 1wk off; repeat 3 times) significantly increased

t he medi j f rrs to reach 3.0 cnB3.over PJT-RAILT. al one. O her
treat rrenfd} 6{7Lﬁ?1€%ﬁ4ﬁg§ds ﬁlgﬁ%'ﬁ}fy Y& e&‘@é‘%’%d% éﬁgﬁetlh EA%S M@%%OH’QHS of
genci t abiyite gashdRabih@inFPhtiRAk Tvitd &@%esﬁmwe aret it ChitcRNtwWE ARCRYEARENS 1N
treat nent resgonse over PT-RAIT alone. The results show that PT-RAIT is a

promi si n#Prieashdpipreeseting radiprusliderthptain eble de Helivenn sianilar @monaief dat a

i ndi cate i Ni PT - T\ } | i nhance .t her.apeut i c
responselRRE TS b a At sHEREL Atk Wit sa ARGy LSRHaRSHLh

descri bedoalddéanorEamepilsit &rgetibigition WifB gvasigbiveNtde mied demmige-heam’ ng t he
human panc adenocarcjnona cell line, CaPanl . After allow n

ati ne . g
suf fici efft %el?aﬁé%fl&an?@@% @resavers afmingered o srgombarnt biMAab, B bl abel ed
di val ent L r i I ; -&r@lilp_ eyl i
HSG pept fdﬁ%e@%@g&%%gﬁ‘%ﬁ%g?? v%bt%fﬁlar?gﬁ'lmr%’? @é from %’@2 gﬁ%g%% H%h?cg{rdl ng the
ext r avasshkdulesparaoithieine wete adaed Ibo this trentmenti artd3Gmar pragiessioe npmétoaxdget ed
TFI O bsMAb ythin fe r >80% of theradi ol abe HSG- pept.ide is
excr et ed"® If Th¥eSi ‘ﬁ@@&éﬁ%@ﬂaﬂ%}eﬂ% eIOB][%'aﬂ tfai’élfnbé(gg’il%‘sé l’éﬁg’oﬂ trace
amount iébtﬁl&?aﬁl?ﬁﬂ’iﬁlals?im§ mGRFPLRAIPSBAL afd 67 i@ PTIRAST-26 8 t he
therapeutic activity derived froma mgﬂqe treat ment of established (-0.4
cnB) CaPatmcitabins(Bumpn eguivalent P0G mego Yy hapanhistejagicdrevilense effregal50 nCi of

T O P, LA BB saR R R N R S 00,

| gG but ablate 20% and 80% of the tumors, respectively. Monthly fractionated PT-RAIT (0.25
mCi/dose given at the start of each gemcitabine cycle) added to a standard gemcitabine
regimen (6 mg wkly x 3; 1 wk off; repeat 3 times) significantly increased the median time
for tumors to reach 3.0 cm® over PT-RAIT alone. Other treatment plans examining non-
cytotoxic radiosensitizing dose regimens of gemcitabine added to PT-RAIT also showed
significant improvements in treatment response over PT-RAIT alone. The results show
that PT-RAIT is a promising new approach for treating pancreatic cancer. Current data
indicate combining PT-RAIT with gemcitabine will enhance therapeutic responses.

Methods

[0318] TF10 bispecific antibody was prepared as described above. For pretargeting, TF10
was given to nude mice bearing the human pancreatic adenocarcinoma cell line, CaPanl.
After allowing sufficient time for TF10 to clear from the blood (16h), the radiolabeled
divalent HSG-peptide was administered. The small molecular weight HSG-peptide (~1.4
kD) clears within minutes from the blood, entering the extravascular space where it can

bind to anti-HSG arm of the pretargeted TF10 bsMAb. Within a few hours, >80% of the
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hemat ol ogi cal toxicity was severe at this |level of the direct conjugate
(not shown), while the pretargeted dose was only noderately toxic (not
shown) . Iwdeedyoirive MID for pretargeting using 90Y-1 MP- P83/USg00asiteast 0.9
nCi in nude mce. [0320] FIG 13 shows that the conbi nati on of gentitabine
and PT-RAIT has a synergistic effect on anti-tunor therapy. Human

equi val erddislatsbsl B8GiRPAdE/entre(ed itThe WinegRATLg &Y taMot Fchizedgieptigd MRN
intraperitoneally to m ce ekly for 3 weeks, then after resting for 1
week, thfd a?ﬁ’e?jm%%ﬁ@np@ﬁggﬂ%wsz twice. PT-RAIT (0.25 nG of

TFl Qpr et ar get g (9QY-1 MP-288) was given 1 day after the first GEM dose in
each of the 3 cycles of treatnent. Gem al one had no significant inpact on
tunor pr U@d@bEIGnll Blustvatesthe Basgautnadtivity dedvpt Sgmessnglo tiBattheatr®) . PT- RAI T

alonel vaj ed to t reat.ed imls, but t ned GEM
i o P EpSPect 0 S RERE R For SBa LG TR PP et o SoSilbeke
Because H@T@YQF@%%@&@&@&PW IMPLBSNSImARSAtiL it h&gllify%aSP-B'S%&r forlptt it is
one of the limtations for gentitabine therapy, thesé studies suggest that

PT- RAI T Boundi petasgitedidase va &1 amiddasaaivhe ﬁ@?%byadwtalbelﬁﬁég@dmént ial for
e”ha”C“v‘dh&ﬁﬁBBg?c%Ftoxm*}? Helaant Statﬂ s 1§&é’1‘§%§@}r‘e§ @L{@% tts%%gl%}; Wjﬂ ne plus

PT-RAI T was su unexpec °ned t he

ef f ect thetﬂﬂﬁaxfgbtmi Idgsd)\fvaﬁﬁm;f Iﬁio@l%fa@dly WxidOot WYL ﬁmeb@;tth@mm f@nt i - t unor
ef fect of (tgem:JtabJ ne % A single 6-ng dose of GEM was gi ven one
day bef oPtTasgetng ¥5ne A0 siMB: 2§§ lmlef’éFO?FﬂP lﬁﬁ’é‘fi‘éﬁﬁ%ft ed 90Y—I MP- 288 (not

shown) . -[ﬂ3'2§ FiG Y3 GRBsIthTeLh Mﬁ’ﬁlnétﬁ)n?f g@ﬁgﬂab\f’i‘ﬁé %&@gghalm %Mr 1st1 ’

radlosen5|t|zat|on I's best given in advance o
sur vi val effdct bn aatuetdncm therappolechah |eqm1k/aienh cfo{smrcefri@éo /s (G/m\g;abf time bet ween

PT-RAIT alon RAIT with em:lta jven ours after the

radi ol ab%‘?’%‘ﬂ gp@&) VR e, m lFﬂ“§ ya‘iD Weéj‘feeéé‘r?gf Jt“J B5ekse e afigtr s pri or
to PT- RA}eIuﬁg,eﬁ)wltve&kl ﬂh1sareg%t@é§trbﬁéatéd@ﬁﬁ@§ ePT-RA qrr(wz\saﬁcimthOM) _
[0322] Single PT-RAIT (0.25 nCi) conbined with cetuximab ( 1 ng weekly ip;

7 weeks) pistarggtech ¥ Rowas g [ dayngftandleskingt GEBS dose lanamfghénéamlcﬁg

et cor 1 oy toearee e ot g S RRARL Pl el CadpBERA B8 st

cet uxi mabn dmene pagesd td @olBiEE)WTr RIS £eAbpadied GuivivaBeorhfred & M@featdd Was as
good or better than PT-RA GEM_ Because the overall survival in this

study wadugglsebytdhg COI’NPIPW @ﬁi\@wﬁhtPJMT regimer cgasuhthp msdiasarigplts >2. 0
cnB af t efe.24 1‘0‘%@&%&%&%%%@?&9@50%1&%{ OGS ﬁgse-ltirlﬁﬁﬁ'% ﬁf)leﬁ)f'-lfiﬁl"[', peii cate a

it is one of the limitations for gemcitabine therapy, these studies suggest that PT-RAIT
could be added to a standard GEM therapy with the potential for enhanced responses. The
significant synergistic effect of gemcitabine plus PT-RAIT was surprising and unexpected.
[0321] A further study examined the effect of the timing of administration on the
potentiation of anti-tumor effect of gemcitabine plus PT-RAIT. A single 6-mg dose of
GEM was given one day before or 1 day after 0.25 mCi of TF10-pretargeted *°Y-IMP-288
(not shown). This study confirmed what is already well known with GEM, i.e.,
radiosensitization is best given in advance of the radiation. Percent survival of treated
mice showed little difference in survival time between PT-RAIT alone and PT-RAIT with
gemcitabine given 22 hours after the radiolabeled peptide. However, administration of
gemcitabine 19 hours prior to PT-RAIT resulted in a substantial increase in survival (not
shown).

[0322] Single PT-RAIT (0.25 mCi) combined with cetuximab (1 mg weekly ip; 7 weeks)

or with cetuximab + GEM (6 mg weekly x 3) in animals bearing CaPanl showed the
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potential role for cetuxi mab when added to PT-RAIT. Exanple 21. Effect of
Fracti onated Pretargeted Radi oi mmunot herapy (PT-RAIT) for Pancreatic Cancer
Ther apy [WB28jo/0nesoeval uat ed fractionated therapy w th 90YTDSIRIGS31BISG
peptide (1 MP-288) and TFI O Studies using TFl O and radi ol abel ed | MP-288
were perforned in nude mce bearing s.c. CaPanl human pancreatic cancer

xenogr af GEM 6.c3@xinileomBoindtaon WiﬂlePaﬂMAITT;ﬁdeMgei Bert@eh&dalg@slﬁohMFZGB was
given [A Bce(OnO on wk 0 [ B] fractlonate nCi_on wks 0 and
1), [d % ¥ dutifps resPORR St ww Gituyippb e@n%%d terﬁ’TmBeélﬁwai and 4) .

0324] T 9/ 10,
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group [ Apverathsirmyad inuhistudggrassstdlent, mlﬁibrﬂry @fcumdms imeaoh gragp pmgrelszanig at 3.7

Some ¢y & LABRaler BPa R G 1 <R e s osponse. was

obser vedpétentidl o]t FatetXNBLICAhen QHRIEXG-BANME ), With 6/10 m ce having no
tunmors (NT) corrpared to 3/10 in the 3x0.2 nC groups and 1/10 in the IXx

O nCi group rrgé body wei ght | oss was observed. Fractionated PT-RAIT
pr ovi desEaﬁ@P}?é’rl ffeqt ﬁaﬁrwlwtedt?@aqrugn@d&amﬁmneo@sm(IW RAIE ni num

t oxi ci tyy, @%L&t@aﬁgﬂﬂ Radl oi munot herapy (RAIT) Plus

Radi osensi ti zi ng nci tabi ne "(GEM Treatnment in Advanced Pancreatic Cancer
(PC) [ O3EBR3PWYdvRMEd feactiommed theshpa ity OEyDOTERiyHSE @eptdec(IFO:288Cand howed
d di sease, and GEM enhanced RAI T

transi en vity i.n ents w.th_advan
in precl frﬁﬂg $tu§‘(3 B?%%%Srh?% @diplgbe m@@i&wpm oggped ieBydedRtce cycl es of

90Y- hPA I a The
90Y- dos%@sggggMMFd%h?gﬁng%ﬁé %n?%%&é%xgﬁ% s%gggﬁng{c’gt%pgycl es (once

weekl y 2061 Grpretazg YODNWP{28BANS ivend Aleadd (.6nkGi @ Wk Ont [B fprctognassi on or

e um | et SO P035810 4 G BaD enve (oErehn | 8B 5 or Db B e ek 2 dose
| evel s (d4) and 9.0 nCi/nm2 90YhPAMA x 3), hematol ogic toxicity has been

transi ent Grade 1-2. Two patients responded to initial treatnent wth FDG
SW and BAR4bTomgerepteasien (> W wwt@mp@m@smmntwf aiice, B6tOn 19/a0i ¥ s

oral o st S aRhecBty ROTRIERORERILT, SR e Lt ol ey * W7 o
pat i ent Wgtehsxan at ﬁb%aof the mice was reached at 3.7 wks, compared to 6.1, 8.1 and 7.1 wks
in [B], [C] and [D], respectively. Some tumors showed regrowth. At week 14, the best
therapeutic response was observed in the fractionated group (2x0.3 mCi), with 6/10 mice
having no tumors (NT) compared to 3/10 in the 3x0.2 mCi groups and 1/10 in the 1x
0.6mCi group. No major body weight loss was observed. Fractionated PT-RAIT provides

another alternative for treating pancreatic cancer with minimum toxicity.
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response by PET and CT and decreases in CA19.9 |evels after initial
treatnent is now undergoing a 2nd cycle. Four other patients had early

di sease pwogoresai®mn and the remaining patient is still Iperns2e9asuar ed.
Dose escalation is continuing after fractionated RAIT with 90Y- hPAMA pl us
| ow- dose gentitabi ne denonstrated therapeutic activity at the initial

90Y- dos e Exeiples22. i Vih A MidIRd dibiaiia i Rb thei Hyt (RATT) Plus R¥@Rséfsitisingt t her apy
cycles. Exanple 23. Early Detection of Pancreatic Carcinoma Using Mab- PAMA

and I n VoePsitahing(GEMhJreamenf in Adussed Posermatic Sanges (R es were perf or ned
i th PA i kN | _ _ vere perfor
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reaction o nor mal pancrea uctul’'es and acl nar tissues
(not showtjvitylim patgantsash ad wmeeddis¢aie avd S Evitehbodyd BpyiTiie grdctinichle sane

ti ssue sanpl es.showed diffuse positive stainin I reati c ducts
and aci né‘jrr‘TB’F?'sZ}fsﬁ‘ S ?SFV%lHﬁtﬁife.pe?tﬁdfrF%tgﬁgt %Y&Eﬁtsiog?\g'\}?o? g%ﬁ%& ferenti at ed
or noder gitehi Wit LRFRMd 8@ PANCPEATHE '§UENL GRk ChOPIRY bf@&ﬂ%r@a%m ng was
positive, with nostly cytoplasm c staining bu2t I nt g{m fication of at the
cel | sur paiteats rijegating 4paln cyades (once weekle20thmghe” GENG “1Y -bEAdMbenreiwerklynas
unst ai ned 0328]., Tabl e .11 shows resul ts of i nmunohi st ochem

ohal vsi < N 20 BRI DRSS pERE SentPe GERH e B s Saipn s ST A G

st ages oPEUW] {ddar £ .0 sédupnlevéveral |, therewas an 87% detection rate for all

pancreatic cancer sanples, with 100% detection of well differentjgated and

al nost  9BRALDES prbenty 3 MiMeser/ 2y kAt thcel ehiossleveln@rvindd  e@dnceys. Tabl e

(100%  NBGeY arory "9y B R GUERY ol SR apteny bl T Fhvo WidenRytpyndidg, 11 15
Tot al 55toliditiAbtrdBmeBir%dth FOERSU Viamkd| (A 1929 ddvovised, had |dRibikegrevsisioby STochem cal
stai ning_al so detected a ver i ercent ageRBfg 9Dr ecursor | esjons of

hi.gh
pancr eat PERSHERE CORHYE dREN PR FRUPARY N Pnndeadise ¢ stal
papi || ar yr e NOPeNRAPLASER) waRGuMEN OAMGH RN £¥SbhGent 43l Admy . Overal |,
PAMA staining detected 89% of all pancreatic pr ecursor |esions. These
resul ts tepwnsby &Ed anddiT pidMiecagasésio A 1953 kaels afteminded settirent issiowapabl e of
undergoing a 2nd cycle. Four other patients had early disease progression and the
remaining patient is still being evaluated. Dose escalation is continuing after fractionated
RAIT with **Y-hPAM4 plus low-dose gemcitabine demonstrated therapeutic activity at

the initial **Y-dose levels, with minimal hematologic toxicity, even after 4 therapy cycles.

Example 23. Early Detection of Pancreatic Carcinoma Using Mab-PAM4 and In
Vitro Immunoassay

[0327] Immunohistochemistry studies were performed with PAM4 antibody. Results
obtained with stained tissue sections showed no reaction of PAM4 with normal pancreatic
ducts, ductules and acinar tissues (not shown). In contrast, use of the MAS5 antibody
applied to the same tissue samples showed diffuse positive staining of normal pancreatic
ducts and acinar tissue (not shown). In tissue sections with well differentiated or
moderately differentiated pancreatic adenocarcinoma, PAM4 staining was positive, with
mostly cytoplasmic staining but intensification of at the cell surface. Normal pancreatic
tissue in the same tissue sections was unstained.

[0328] Table 11 shows the results of immunohistochemical analysis with PAM4 MAD in

pancreatic adenocarcinoma samples of various stages of differentiation. Overall, there
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detecting al nost 90% of pancreatic cancers and precursor lesions by in
vitro anal ysis. PAMA expression was observed in the earliest phases of
Panl N dewsDapmantsool nt ense stai ning was observed in | PMRCa$20INs3a0pl es
(not shown). The PAMA epitope was present at high concentrations (intense
diffuse stain) in the great majority of pancreatic adenocarci nomas. PAVA
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sensitivity of 77% and a specifiCit
Thése results demonstrate that PAM4 anfi

e/ body-based immunodetection is capable of

detecting almost 90% of pancreatic cancers and precursor lesions by in vitro analysis.

PAM4 expression was observed in the earliest phases of PanIN development. Intense

staining was observed in IPMN and MCN samples (not shown). The PAM4 epitope was

present at high concentrations (intense diffuse stain) in the great majority of pancreatic

adenocarcinomas. PAM4 showed diffuse, intense ractivity with the earliest stages of

pancreatic carcinoma precursor lesions, including PanIN-1, IPMN and MCN, yet was non-

reactive with normal pancreatic tissue. Taken together, these results show that diagnosis

and/or detection with the PAM4 antibody is capable of detecting, with very high

specificity, the earliest stages of pancreatic cancer development.

Table 12 PAM4 Labeling Pattern
n Focal Diffuse Total
Panln-1A 27 9 15 24 (89%)
Panln-1B 20 4 16 20 (100%)
Panln-2 11 6 4 10 (91%)
PanIn-3 5 2 0 2 (40%)
Total PanIn 63 21 35 56 (89%)
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showed hP

G edsire pigseifediidabieciormdn dgbledd. det ection of early pancreatic

carcinoma. Due to the high specificity of PAMA for pancreatic carcinom,

the muci f,bje @?@&9ﬁ4ﬁ&§cﬁb§ﬂmﬁ§ﬁPFPQﬁe E%ggget for in vivo targeting of
i magi ng_and therapeutic agents. [nmuno I magi ng for detection of "early”
pancreatic carcinomp i smof use Meant h¢ easDy di aphalias of Range eat ¥ Positive
cancer, |when it can/be nore effectively treated. Use of |radi oi mmjnot her apy
with a humani zed PAMA anti body construct, preferably in|conbinatijon o h a
radi oseNRpFhg] NO agent, 43S Of USg for [Theygreat meng oof PangrEgti ¢ C I
Exanpl e 24. PEGyl at ed DNL Constructs I03395 I n cer?'ai n enb? |'rafents, ad|q‘t%§}maty
be pref ePamd-edtitipr epar e8Tonstruc3.8 conprildi;hg PEGyl.at ed |f 00468.60f [ant4 3pdy
or i mupgeoendgat-e—+SuephPEGH at-ed—ecohstructs—tay—he—prepared by [the DNL
t echni qug’i‘“ 'JG%'X‘BFKI h a prefefred’ethod, e effedor myi 409G pe 41(77)
PECy! at BeolotGhI @] TPAVEg Fab[ 1533 7.7 0.0 0-37.8 5(14)
Breast CA 30 3.7 10.1 0.0 0-53.5 2(7)
Ovarian CA 15 1.8 4.3 0.0 0-16.5 1(7)
Lymphoma 19 12.3 44.2 0.0 0-194 1(5)

[0331] An ROC curve (not shown) was constructed with the data from Table 13.

Examining a total of 283 patients, including 53 with pancreatic carcinoma, and comparing

the presence of circulating PAM4 antigen in patients with pancreatic cancer to all other

samples, the ROC curve provided an AUC of 0.88 + 0.03 (95% ci, 0.84-0.92) with a P

value <0.0001, a highly significant difference for discrimination of pancreatic carcinoma

from non-pancreatic carcinoma samples. Comparing pancreatic CA with other tumors and

normal tissue, the PAM4 based serum assay showed a sensitivity of 77% and a specificity

of 95%.

[0332] A comparison was made of PAM4 antigen concentration in serum samples from

normal patients, "early" (stage 1) pancreatic carcinoma and all pancreatic carcinoma

samples. The specimens included 13 sera from healthy volunteers, 12 sera from stage-1,
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| inked to a DDD sequence to generate the DDD nodul e. A PEG reagent of a
desirable nol ecular size is derivatized with a conpl enentary AD sequence
and t he reeubto/mgoPEGAD nodul e i s conbi ned with the DDDrrodisk@9s31pz oduce

t he PEGyl at ed conjugate that consists of a single PEGtethered
site-specifically to two copies of the Fab or other effector noiety via the
di sul fi dé3bendsnf sage?l ahe? Hvean floBDstaged3/ADadvEheedPbéndreagaatdndimy, Aecapped at

d w t t n PEG) I b hed,  and may
Cont i SHETRIERE SoTiENa e BhRdcrabsec @?365@'113%? SpROIT BirsF ehyisal but yr i o
al dehyde gpydidd W}Wﬁéﬁﬁhéw&@%hﬁén &WJ@ »anf¥e ?2[1'1%9'1@5 em(]fﬂﬂs)w

t hi azol i di ne-2-thi one, succini m dyl carbon (IS , malerm
or t ho- py mihétyl sipwe Hai Ié%(dﬂf’%)y." stagetigpanbieatid tfmcmomammabese tHea:tutqfﬁynebe of

i nterest .fo alion are enzy t oki.ne Ki nes, wt h .factors,
pepti des ™ rdEﬁ G%{ PHISHBYF 5B, Aﬂrsﬁth(gg gdor éﬁ%l’éﬂf%ﬁ@ agspy PR N The
met hod i ¥1G017, ik dd?ﬂor@ﬁgteéla\éér@ﬁlv\(@rdf%ﬂ wwan@g@&’ff&n%ygip%v%%eat ed using
t he di scl osed net hods and corrp05| tions. PEG of various sizes and

deri vat i Zé¥4hnssty i desgctien pf pancreatie CARGST-nDI et | es may be obtained from

comer ci ati.on of PEG AD2
modul s ThR3E Bk LARE AR SR L b osn oo an NG ROy L o)
| MP350, bmdofgpﬁndéﬁeﬁiganﬁhﬁlaﬁﬁiqu@m40éad\@2anwm ietbesefiin af Pankréntidl scal e
wi th Sieber, Ami de resin using Fnmoc net hodol ogy on a peptide synt heS| zer.

St arti ng“¥FGAMpRALAS of by MyRURGIssay ﬂsm@e%t@aesmweatﬁ% apd sepsifbiity for
Froc- WSP&ne%&h@ 'ch)cm%a ﬁfﬂé%ﬁ)ﬁf%%f' é)a!: @'E\%{l disgg%e_rv%f)gﬁigs@abgﬁsmg

Frroc- d n( Tr OH, Fnoc-11le-
Froc- As pheBlaN4 GamuBnassayval - OH, Fnoc- IIe O—I Fmoc-A@ n(Trt)- OH,

Frnoc- L c-Ala-OH, FE me Le Tyr ) Frnoc-

G u( oot g eiseloFRoE: &3 e RerPiop s SRR b AYH HEOEoe- oys(Tr ) -
OH. The RRAtifictPappRskimbREYOTY, Iof aiabine piRedaiic 3B ifoMd drdag f@¥¢tﬁ§0¥ fdsissphase
(RP) HPLC. nt hesi s of PEG20-1MP350 [0338] | MP350 (0.010 was m xed

with 0.18 IRBYINHRE M ONTEA me%emmmmmmswewamgyteuw4m of 1M

Tris buf | ve sorre
suspendediget o findn ftienf SR B E sheibig M el PdfioP o PRI S
and t henpthc8add cgcmbmﬁcmmsh@ldgﬁép@im@ dﬂPWM@ f6¥5Ac@atd cA¥isbBhNBe The
reaction m xture was stirred for 1.5 h and then purified on a PD-10
desal t i nfucin biomarker can also serve as a target for in vivo targeting of imaging and therapeutic

agents. ImmunoPET imaging for detection of "early" pancreatic carcinoma is of use for

the early diagnosis of pancreatic cancer, when it can be more effectively treated. Use of

radioimmunotherapy with a humanized PAM4 antibody construct, preferably in

combination with a radiosensitizing agent, is of use for the treatment of pancreatic cancer.

Example 24. PEGylated DNL Constructs

[0335] In certain embodiments, it may be preferred to prepare constructs comprising
PEGylated forms of antibody or immunoconjugate. Such PEGylated constructs may be
prepared by the DNL technique.

[0336] In a preferred method, the effector moiety to be PEGylated, such as hPAM4 Fab, is
linked to a DDD sequence to generate the DDD module. A PEG reagent of a desirable
molecular size is derivatized with a complementary AD sequence and the resulting PEG-
AD module is combined with the DDD module to produce the PEGylated conjugate that
consists of a single PEG tethered site-specifically to two copies of the Fab or other effector
moiety via the disulfide bonds formed between DDD and AD. The PEG reagents may be
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col um, which was equilibrated with 20% net hanol in water. The sanple was
eluted, frozen and |yophilized to obtain 0.0924 g of crude PE&O0-I| MP350
(M 235080lz9100ALZOD) . Synt hesi s of | MP362 ( PEG20- | MP360) IPIPABR009/053192

CGQ EYLAKQ VDNAI QQAGC( SS- | bU) G EDANS (SEQ | D NO 42) M+ 2660 [0339] | MP
360, incorporating the AD2 sequence, was synthesized on a 0.1 mmol scale

with FrmCa@eyaE&&I\ﬁdr\elsh Ani¢gtioRy rep(niveEGdah 68 Yinedt oaba@iahw@n@myhe& zer.
The Fnoc- vv?s added to the resin manual |y using
9

Frnoc- G ycmam@rlg Hredpllpping fungsionpl gspupsy H@plorn%alﬁih.‘/éﬁ, tmwn @%éehydsﬂ of
EDANS re W g@g] o] the
resin. Tﬁgﬂ? gactl olr11(sg\%/|§s|lE Mr%‘lng%i ﬁn??rgg%ﬂtg ghn%g}rqu@}rl gj’;ﬂggz ) ea?%gncft the resin
was was heatcuitmidyDhMEbamede (8@) taldmideyer dite-Exclyiisul Bdg@RRES). Btnavrigithg from

the Cter us the otect mno sed wer e Fnoc- Cys(t-But hi o) -0OH,
Froc- @ y ¢ %—?%rﬁﬁﬁ]@ 937{)‘& “@r?‘?(’aﬁ‘tf%s UGB ASR SNZYHEETEN c%/k‘ > Froc- 11 e- OH,
Froc- Al ackdihokindac xﬁ%@lﬁ'—a{ctdrs gé‘ptlfé@@ptﬁﬁ&ﬁ Cﬂ%ﬂio)gicgﬂls Eﬁ%d}@lan%nﬂ:d@c Ie-OH,
Froc- d n%Trt) OH, ~ Fnoc- Lys( Froc- Al a- Fnoc- Leu- OH

Fnoc- Tyr IBgumynthhme&mdlmp@Bum}mmd Fide var@tm agentsenay bt(HE(ﬁ))Iated]—i

Frmoc- Q& y Trt was_ cl eave the.resin

and puri B e%lﬁ’%ddl%g?%%ﬁ{ ﬁ%forﬁ‘%?m ?ﬂ%t glg}ld @‘@PWW@Z% Idﬁ/ﬂ%%] fidv @1 15 9)
was m xed viadidth oDrethY‘E‘e goRticREFEEP b bta(né@filotn cAMRKIAR] KdurddrefsaRRuidegsd in 7 nl
of IMtris buffer, pH 7.81. Acetonitrile ( 1 nL) was then added to dissolve

some suspPERIEdR iB¢leWi al . The reaction was stirred at roomtenperature for 4
h and then 0.0410 g of TCEP was added along with 0.043 1 g of cysteine. The
reaction m xt (rexeyiongy iPEed DPorodulds and purified on a PD-10 desalting

col um, which was equilibrated with 20% net hanol in water. The sanple was

(Zal?,%g? fS{/gtzﬁgm S of%@%@%&g@Dﬁ%}%QF@4ﬁgﬁ @Egﬂﬁ)em 84%32 I(I\I\//le+413,

| VP 360 was _m xed T 3Ck AR(r)
17 320 (AL b Yo i L1, Ao S RIS G
was t henSadeedmide rdmﬁ%@lh‘g@nmrfﬁetﬁbkﬁﬂ@@d@ﬂ PEitRe isphthesTRe. St@ARLI M WRS
stirred at roomtenperature for 4.5 and then 0.0423 g of TCEP was added
al ong C-terminus the protected amino acids used were Fmoc-Cys(t-Buthio)-OH, Fmoc-Gly-OH,
Fmoc-Ala-OH, Fmoc-GIn(Trt)-OH, Fmoc-Gln(Trt)-OH, Fmoc-Ile-OH, Fmoc-Ala-OH,
Fmoc-Asn(Trt)-OH, Fmoc-Asp(OBut)-OH, Fmoc-Val-OH, Fmoc-Ile-OH, Fmoc-GlIn(Trt)-
OH, Fmoc-Lys(Boc)-OH, Fmoc-Ala-OH, Fmoc-Leu-OH, Fmoc-Tyr(But)-OH, Fmoc-
Glu(OBut)-OH, Fmoc-Ile-OH, Fmoc-GIn(Trt)-OH, Fmoc-Gly-OH and Fmoc-Cys(Trt)-

OH. The peptide was cleaved from the resin and purified by reverse phase (RP)-HPLC.
Synthesis of PEG2p-IMP350

[0338] IMP350 (0.0104 g) was mixed with 0.1022 g of mPEG-OPTE (20kDa,
NEKTAR® Therapeutics) in 7 mL of 1 M Tris buffer at pH 7.81. Acetonitrile, I mL, was
then added to dissolve some suspended material. The reaction was stirred at room
temperature for 3 h and then 0.0527 g of TCEP was added along with 0.0549 g of
cysteine. The reaction mixture was stirred for 1.5 h and then purified on a PD-10 desalting
column, which was equilibrated with 20% methanol in water. The sample was eluted,
frozen and lyophilized to obtain 0.0924 g of crude PEGyo-IMP350 (MH+ 23508 by
MALDI).

Synthesis of IMP362 (PEGp-IMP360)
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with 0.0473 g of cysteine. The reaction mxture was stirred for 2 h

foll owed by dialysis for two days. The dialyzed material was frozen and

| yophi | i 2%&0 20w/abtoai n 0. 1552 g of crude | MP413 ( M+ 34490Y/USgemi0exPs

of | MP421 | MP 421 Ac-C PEG 3-C(S- Bu) GQ EYLAKQ VDNAI QQ AGC( S- ZBu) G NH2 ( SEQ
| D NO 43) [0342] The peptide | MP421, M+ 2891 was nade on NOVASYN(r) TGR

resin (487.6 MyPIBOLCEGRIRNVDIAK GV REAIQQAGE SEabl@VEDN NG SKQ ADINIS:4bp t he
resin in the order shown: Fnoc-d y-0OH, Fnoc-Cys(t-Buthio)-0OH Fnoc-3y-0H,
Fnoc- Al a- OH, PHBc268h(Trt)- OH, Fnoc-A n(Trt)-OH, Fnoc-11e-OH, Fnoc- Al a- OH,
Frmoc-Asn(Trt)-OH,_ Fnoc- Asp(OBut)-OH Fnoc-Val -OH, Fnoc- 1| e- OH,

Fnoc- G néimﬂi NP, 36 mineo1pgEatiBe he P2 seqrsocevers QH1thezed-dnea 0. Oipmol scale

Froc- Tyr ty.- OH FARGH - Fopc-1le-OH,  Fnoc- G p(Trt ) 04,
Froc- & v B PR BN b G Rp Bt s el el g T ) - o
The N-t eFrmoodlly il s adidll wabe psdtrataly asing0.28aesfimee Gl aH, 029 Jhe
pepti de was _then cleaved fromthe resin and guri fied by RP-HPLC to yield

| f
32.7 ny S EIi leokBIE A 7- Syt pdaME and O MpasEPAUBIesinvP 421 (SEQ | D NO. 43,

mans,  To QVRRICRIBAAUGNT: ShedtPyelied ARG S0 RY eSS TRR YS!
274.5 nmyni%ed3s room empePEGR- WAL 540 Knd thelradin ofas acshanivit DIVGF wadPrdaded 7 nL 1

MTris pH 7.8 and allowed tq react at. roqomte rature for. 3 h, The excess
TPEGD. MATISGRAG RSt SRR S HE M A IEmpU Be REPteed BRIl v By

depr ot ecwemray@ctygﬂ%unggy-oﬂ FhoeG1E-0m, ﬁ%&&ib@,%ﬁﬁ%@ﬁjﬁg Fhod@s
di al yzed overni ght at 2-8 0C usi ng wo 3-12 nL capacity 1
SLI DE- A- Mﬁmﬁﬂmr@nwg&ﬁtmzﬁ sOH4FmpciAsnol t0e@H, EmosetspPBugHQH5 L of 5

mM ammoni.um 5. Thre [ buffer.c of i
amoni umhgggﬁgtat?@&’?@%%e\@?’g nﬁ%cdglr{qﬁgfggkk nﬁ’é%%??ﬁi@%ﬁf ’8?%(!‘\?%‘:651\’/: asting
at | east FadciLeulbig, Puoé-TyRBuptOHUEMof-Bhu@®Bdt)-OMR Fnidcans O, Fabcl@Gorsvo 20
m. scintillation vials, trozen and |yophilized to yield 246.7 ng of a white
solid. MIABFMrerSlya0E and duacsCri(THpEED Thnpentile W deyed fiom hprepsyamis 500.
Exanpl e Bﬁ“ﬁ |- of PEGyl ated hPAMA by DNL [0344] A DNL structure is
prepared having two copi es of hPAMA Fab coupled to a 20

[0340] For synthesis of IMP362, IMP360 (0.0115 g) was mixed with 0.1272 g of mPEG-

OPTE (20kDa, NEKTAR® Therapeutics) in 7 mL of 1 M tris buffer, pH 7.81. Acetonitrile
(1 mL) was then added to dissolve some suspended material. The reaction was stirred at
room temperature for 4 h and then 0.0410 g of TCEP was added along with 0.0431 g of
cysteine. The reaction mixture was stirred for 1 h and purified on a PD-10 desalting

column, which was equilibrated with 20% methanol in water. The sample was eluted,

frozen and lyophilized to obtain 0.1471 g of crude IMP362 (MH+ 23713).
Synthesis of IMP413 (PEG;3p-IMP360)

[0341] For synthesis of IMP 413, IMP 360 (0.0103 g) was mixed with 0.1601 g of mPEG-
OPTE (30kDa, NEKTAR® Therapeutics) in 7 mL of 1 M tris buffer at pH 7.81.
Acetonitrile (1 mL) was then added to dissolve some suspended material. The reaction
was stirred at room temperature for 4.5 h and then 0.0423 g of TCEP was added along
with 0.0473 g of cysteine. The reaction mixture was stirred for 2 h followed by dialysis for
two days. The dialyzed material was frozen and lyophilized to obtain 0.1552 g of crude
IMP413 (MH" 34499).
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kDa PEG A DNL reaction is perforned by the addition of reduced and

| yophilized I MP362 in 10-fold nolar excess to hPAMA Fab-DDD2 in 250 mM

i m dazol eyvo@25sween 20, 150 mM NaCl, 1mM EDTA, 50 niVPNaRRROS/053b2 7. 5.
After 6 h at roontenperature in the dark, the reaction mxture is dialyzed
agai nst CM Loadi ng Buffer (150 mM NaCl, 20 nM NaAc, pH 4.5) at 40C in the
dar k. The solSmriensiog/MBadled onto a 1-nL Hi -Trap CM FF col um
(AMERSHAMr)), which is pre-equilibrated with CM Loading buffer. After

Fol | oved by wilki4) e e R BB b AR 3R e 08 o™
PEGy| at ed hPAMEGIDEIOusY with 12.5 nL of 0.5 M Nad, 20 nM NaAc, pH 4.5.
[ 0345] The conjugation process is analyzed by SDS-PAGE with Coomassi e bl ue

st ai ni ng, = ' b1l NERPABS i zStadned gel
reveal s ﬁ“ﬁgﬂgﬁé@ﬁggé ggh*gtfr;g}agfaggmgﬁag é&?r eaction ng‘{R %gﬁk%ﬁh IS
absent imgfhel Lmpolnisy atdity &b fdlldNE6k amashacidsas theomsinlitheesrdeteshdowhn the 0.5

M NaCl fraction. Fluorescence i nmagi.ng, ich_is used tg detect the EDANS
tag on INPSBED é}i&ﬁ%é}(%ﬁm&)-ﬁﬁegﬁa&%1&-21%1,3’.%-4%5@2Fgwa-qlﬁgrf)r esence
of excesgyl WB%@-%}IMT&)E?HI EAGL- RO P%H&@xla?l@@{,%:ﬁﬁ)c%&?%ﬂofﬁ,%ﬁwn- The DNL

reaction résults in the site-specific and coval ent conjugation of | MP362
with a disg0OBof)-ORARhoEaGI-Qbhdenoa-BekH, dgnaeGhi(Titb 4], FndvicellystBeaksHt he

Ol cul ot CHOABETE R Erean e aps: Rea e Fuik it dhed R G lelil ned by
MALDI  TQFinoOa@k(@kt)-OH Hen MG 1y- 028 FaR- ¢ ReUBEHId) DR, IB&d-NHLRRGLIdMe vi el d

of a honpbgeneous procfuct that is > 90%pure after purification by
cat i on- ekepahye TehrYhathsgNdpmynal[agBacicidmgs pertedwd asraaaseiybderivatiser f or med by

the addity 0 f i Lized I MR I I ss to
hPAMA Fatﬂfﬁ%ﬁgd? F}V%g g%ﬁ%%?%d ﬁé@ﬁFéeESBl %9%%3% Y %)1 ﬁfgg ‘%%%%7%% EDTA,
50 mM NeiRhitdsoljdH 7. 5. After 60 h at roomtenperature, |ImM oxidized
glutathione is added to the reaction mxture, which is then held for an

addi ti onal ZS}nth-EBt@ﬁ(fTMPMSP is diluted 1: 20 with CM Loadi ng Buffer (150 nM
NaCl, 20 nM NaAc, pH 4.5) and titrated to pH 4.5 with acetic acid. The

sol ut | ongsga) masiad) Ant@nd Nob, ikorbhainEMeREq Rakl N ADAMEREHAM AL byhi oh s

pre-equilibrated with Loading Buffer. After sanple [oading, the colum

i s washedawiarhchemica ariany Buh felntiomobEs2 a8, 26fonolpRdd 4By (RIEHIL.5M th 15
1L O .28 MR, 80, ANBME RS T G50 8L ) 7, o
M Tris pH 7.8 and allowed to react at room temperature for 3 h. The excess mPEG2-
MAL-40K was quenched with 49.4 mg L-cysteine, followed by S-S-rBu deprotection over
one hour with 59.1 mg TCEP. The reaction mixture was dialyzed overnight at 2-8 °C
using two 3-12 mL capacity 10K SLIDE-A-LYZER® dialysis cassettes (4 ml into each
cassette) into 5 L of 5 mM ammonium acetate, pH 5.0. Three more 5 L buffer changes of 5
mM ammonium acetate, pH 5.0 were made the next day with each dialysis lasting at least
2% h. The purified product (19.4 mL) was transferred into two 20 mL scintillation vials,
frozen and lyophilized to yield 246.7 mg of a white solid. MALDI-TOF gave results of
mPEG2-MAL-40K 42,982 and IMP-457 45,500.

Example 25. Generation of PEGylated hPAM4 by DNL

[0344] A DNL structure is prepared having two copies of hPAM4 Fab coupled to a 20

kDa PEG. A DNL reaction is performed by the addition of reduced and lyophilized

IMP362 in 10-fold molar excess to hPAM4 Fab-DDD2 in 250 mM imidazole, 0.02%

Tween 20, 150 mM NaCl, 1 mM EDTA, 50 mM NaH,PO,, pH 7.5. After 6 h at room
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construct is concentrated to 2 nL and diafiltered into 0.4 MPBS, pH 7.4.
The final PEGyl ated hPAMA Fab2 construct is approximtely 90% purity as
det er m newolzy10BDBPACGE. [ 0347] A DNL construct havi ng tweCtapsees/osf19hPAVA
Fab coupled to a 30 kDa PEG is prepared as described i medi ately above
using | MP413 instead of |1 MP362. ThePEGy| ated hPAMA Fab2 DNL construct is
puri fi edteagpedasenn ﬁ@diadbmh{aareaad)nobmairamﬁlhhyzeamyaﬁmt M BbadiROBuffer (16¢. The

PEGyI at ed gnstructs may he used for therapeutic nethods as descri bed
above omhﬁﬁ%@@&m SERF G S0t TEARIC i opionca eded pesn sdrmbDD

modul € b dng EFCgBlfur eg&hﬁtﬁ%@) [\Qr?iéllﬁs IQ@%&%@%H?Eﬁf%B%'m FN' azb

was anpl i ting in a’sequence conprising
features buﬁfer M‘tex:#an)ftbaloaémg tBarbllumarie waslsddrwich Cohloadingbuffehe lmsgn&l peptl de

ol s ooVt i ishing Ak, £ g ago2sp N a0 1 Niet P 1e PR ites o
59) . ThehPRMJIJ1E'eﬁlgec§\§fiﬁ@§$%]9699%'l\ﬂI\Pa@?sﬁ(ﬁrhMNEAl: Nﬁcﬂ)a@%b fused at its
C-termnus to a pol ypeptide consisting of

KSHHHHHH@@&M@ PREETHL a@m@dmmpmwmmmarﬂt REARGIISEQ | D

NG 44 9] PCR f t a.full |ength human
oo Rt e TR o s U pR et SR ] e el S g J one
| D | OH352Rjx basd i the Fakasemandret Waiched Aawhing tIQJ UrHROHE bEODF AE R8BS whsH MEer s:

| FNA2 Xba | Left 5'-TCT AGACACAGGACCT CATCATGGCCT TGACCTTTCCTTTACTGG S ' ( SEQ
| D NO 45fraqthbut|§arﬁqpt mjt %9 5 M NaCl fraction. Fluorescence imaging, which is used to

Eo?é\fccﬁ%?@mﬁﬁﬁ%@z@ T e i e B by Sz '
( PROVEGApire}ance Af BB I}MIP-B@ 1l’m]|imﬁh¢tafm Iﬁ])XDIIESﬁd thie unboiliralr erﬂﬁmp’[’l&pEN(E,d for

l'i gation W|th|FN-a2 b tiop w Xbal and trlctlon
endonuc| BASHRD resyls IT‘E}P@-%’@ F? ?0 t%@%ﬁ‘i‘%@é‘ﬂnf’?m ra) digges of Xpal and

Bam HI  applahisgahedniditedid @aa@a gwcws&apsrthte glsaﬁm%nﬁﬂ(s d g expression
vector | FN-a2b- DDD2- pdHL2. T0351] ['FN-a2b- DDD2- pd %I neari zed by

di gest i oeompangnSaif thedpNi.rstruaickssreatssgived. The calculated MW of the (hPAM4
Fab),-PEG construct matches that determined by MALDI TOF. Overall, the DNL
reaction results in a near quantitative yield of a homogeneous product that is > 90% pure
after purification by cation-exchange chromatography.

[0346] Another DNL reaction is performed by the addition of reduced and lyophilized
IMP457 in 10-fold molar excess to hPAM4 Fab-DDD2 in 250 mM imidazole, 0.02%
Tween 20, 150 mM NaCl, 1 mM EDTA, 50 mM NaH,PO,, pH 7.5. After 60 h at room
temperature, lmM oxidized glutathione is added to the reaction mixture, which is then
held for an additional 2 h. The mixture is diluted 1:20 with CM Loading Buffer (150 mM
NaCl, 20 mM NaAc, pH 4.5) and titrated to pH 4.5 with acetic acid. The solution is loaded
onto a 1-mL Hi-Trap CM-FF column (AMERSHAM®), which is pre-equilibrated with
CM Loading Buffer. After sample loading, the column is washed with CM Loading Buffer
to baseline, followed by washing with 15 mL of 0.25 M NaCl, 20 mM NaAc, pH 4.5. The
PEGylated product is eluted with 20 mL of 0.5 M NaCl, 20 mM NaAc, pH 4.5. The DNL
construct is concentrated to 2 mL and diafiltered into 0.4 M PBS, pH 7.4. The final
PEGylated hPAM4 Fab, construct is approximately 90% purity as determined by SDS-
PAGE.
[0347] A DNL construct having two copies of hPAM4 Fab coupled to a 30 kDa PEG is
prepared as described immediately above using IMP413 instead of IMP362. The
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transfected into Sp/ EEE nyel oma cells by el ectroporation (see, e.g., US
Patent 7,537,930). Two clones were found to have detectable | evels of

| FN- a2b byoEhic®@A7s0neof the two cl ones, designated 95, wa3/usd@pPsx92 0
growmh in serumfree nmedia wi thout substantial decrease in productivity.
The cl one was subsequently anplified wth increasing nmethotrexate (MIX)
concent r BEGghsdfhPgivid Fabs DNL. @nstvhod sepurifiedes deekibed Aboviehing obta&gd init was

s expaneR ey B0yt s Bl P SRR e | o o

t0 be 2. BofBid-adiisBebQOIRRE fdr@xlonrﬁéi%me@f&ﬁﬁwhﬁm@r.) | FO07, Lot
06008039084) as a standard. [0352] one 95-5 was expanded to 34 roller

bott1 es E?{‘%&L;ﬁ@%&&%@é on)]ﬁ? dB e BRE Oh TR GRS K@?ﬁﬁ?ﬁr AL

MIX and a to reac ermna ture. The super | uid was
clarifie nt ation _.a tered The filtrate was

SLarilt ool FRCioRhER e f%rﬁm?t § 565 il %%@%@B regulEngATNG BSAUCHTE 1
NaH2PO4, rification
by & by T e A ARG BB, b b B R e b B & s

| oaded osigal pepiient niiveNGAFNek2hpand Gitlists Mahmdm@ltagl(SEQaﬂ)DN@LSQm‘ 0. 02%

Tween 20 |n IX bi ndi ng buffer and then 290 nL of 30 nmMim dazole, 0.02%
Tween 20Xbg)-5Signapeptidesg [FNoRR e pAHS--RamH I 6 Hin disgloseriast SRID Ot 399 W|th

7.5, " Appt Bernllg A8 81[0?61? PRAGHS CB 28 sty M T e RN of

| FN- a2b- &[ﬂ@&nm@sfssgqs)s}eo 43y SDS- PAGE under reduci ng conditions (not
shown). | FN-a2b-DDD2 was t he npost heavily stained band and accounted for

appr oxi NEKeMH AU @G@§GG@¢GHHQI@GLTM @N@Mﬁvu‘f@@t ? tdmtAVEWl ved as

G
a doublet with an M of kDa, which is consistent he cal cul ated MV
of |FN- a"QBLBBB?ATo&E@Z@N@a‘)“) There was one major contamnant with a M of
34 kDa and many faint contam nating bands (not shown). Exanple 27.
Gener at i [9349f PGRANDFabti¢r Was ar2bmnplished Dding GrieA i éngth dmas: HINAD- A pdHL 2

Th H | t h b
eed to o6 AR TTROCENR ety GRF By coee o RFY Gelen AU gESRA shut ¢ | e
vect or V‘@ssaﬂ%l@@ﬂﬂ@%ﬂx@f(gl?cﬁilrlh%%ﬁé&ufcﬁ%tﬁé%rb‘éﬁ)‘ir & of any 1gG pdHL2 vector

into a CGH | gG pdHL2 vec The gene e Fc (CH2 and CH3 donmi ns)
was anmplifi edipgd NGyl PepAHL2 vector as a tenplate and

5-TCTAGACACAGGACCTCATCATGGCCTTGACCTTTGCTTTACTGG-3’
(SEQ ID NO:45)

IFNA2 BamHI right

5S’GGATCCATGATGGTGATGATGGTGTGACTTTTCCTTACTTCTTAAACT
TTCTTGC-3’ (SEQ ID NO:46)

[0350] The PCR amplimer was cloned into the PGEMT® vector (PROMEGA®). A
DDD2-pdHL2 mammalian expression vector was prepared for ligation with IFN-a2b by
digestion with Xbal and Bam HI restriction endonucleases. The IFN-a2b amplimer was
excised from PGEMT® with Xbal and Bam HI and ligated into the DDD2-pdHL2 vector
to generate the expression vector [FN-a2b-DDD2-pdHL2.

[0351] IFN-a2b-DDD2-pdHL2 was linearized by digestion with Sall enzyme and stably
transfected into Sp/EEE myeloma cells by electroporation (see, e.g., U.S. Patent

7,537,930). Two clones were found to have detectable levels of IFN-a2b by ELISA. One
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t he oligonucleotides Fc Bglll Left and Fc Bam EcoRl Right as priners. Fc
Bgl Il Left5' - AGATCTGGCGCACCTGAACTCCTG S' (SEQ I D NO 47) Fc Bam EcoRl Ri ght
5' - GAATTGEORTOOTTSIACCCGGAGACAGCGAGAG S' (SEQ | D NO 48) [p03ASR00DIs31aI i Mer
was cloned in the PGEMI(r) PCR cloning vector. The Fc insert fragment was
excised fromPGEMI(r) and ligated with AD2-pdHL2 vector to generate the
shuttl e vétkawo kbnéhZesidhited 9£@mraaﬁ1bted1toogrbﬂﬂd\/lﬁ segm-Alo2 njdd@bwithdn convert

any | gG p%LZ e ressi on vect.oor a . CH AD2-1gG pdHL2 expressjon vector,

an 861 bpUEEnER! Jocigas Ineedytivity- ﬁefqlwmwbgeqe%iysaé@ HigVihEceatipgr  and
repl aced st m t he
e Y
(3') of Waesmdbnahbphmﬁ&g&hMQn afndile hmtequodxﬂzmgﬁﬂb tlong@ien)atzs a hPAMA

| gG AD2 pr ot t AVE | | Fht - a2b) ' 2. Const 0357] A DAL
r eact i on'gﬁzﬁanE%Cf %T&Fr% ugg;'w?ﬂ%fo %52 EfQ‘th’o“PS‘Fee %ﬁégevaaﬁﬁlm%%mr%c [ 1521 o

| gG AD2 FDRR,. ™ NaCl, 1
- EDTA, El50é E%Ah%%épm wbié W}l@ddﬁ@%ﬁﬁéﬁ LO?%%@%%%@?S%%F@?%% he dark,

t he reac{0362] fMlotdeRrsSes vas dxmhgtatbm %gallashott@‘dlcbﬂtadnmga Builfod 20 (1&erdvh-NaCl , 20

mM NaAc, .pH 4 5) at 4C in the dark. The solution is |opaded onto a 1-nL
H - Trap &K Bgb Eg?lﬁﬁﬁFWWEhQWMirX i lrved t%éc%ﬁﬂp}qab?ﬁ%‘él Weeth om

Loadi ng | oadi ng
put 1 er ¢ snainy Ak EhaF RO HOAT Ml iR (b2 5 B8 ol 507
NaAc, pHd#fifteredigo QxOBAding] b?ufﬁk moadmrﬁlhazbze 9.5 94CI0 56 niWINaEl,PO2GHM NaAc,
pH 4.5. The DNL reaction results in the site-specific and coval ent

conj ugat ¥ on st copeamrrtedie 0L &n miepwrtion for pNABcHiongyimmadlizedaneitld | FN- a2b
moi et es,ffl 'cﬂrom(?]%'aﬁlﬁsm@\/ ¢nbY, rgzlet%ragg %@lo&ﬁ&l bl){tbta' RS miL i IQ‘FADNL

construct. is tec be used to attac t oki ne or othe
physi ol ogmlumlnl Whﬂ;hMazevqshm mth 500 njepta. Oﬂ%ﬂbvehﬁa&’ﬂn ﬂKrblmdangbnﬁd aaell i ver y to

D5, AD alfi" BOb Segfoiho GahaE D shdateer 1OuES FaNACh SLreM e & e tnant o
the AD and PRD,SAEMSNERPutbNGARRQDAIEHS 250 AM imidazole, 0.02% Tween 20, 150

mM NaCl, 50 mM NaH,POs, pH 7.5. Approximately 6 mg of [IFNa2b-DDD2 was

purified.

[0353] The purity of IFN-a2b-DDD2 was assessed by SDS-PAGE under reducing

conditions (not shown). IFN-a2b-DDD?2 was the most heavily stained band and accounted

for approximately 50% of the total protein (not shown). The product resolved as a doublet

with an M, of ~26 kDa, which is consistent with the calculated MW of IFN-a2b-DDD2-

SP (26 kDa). There was one major contaminant with a M; of 34 kDa and many faint

contaminating bands (not shown).
Example 27. Generation of hPAM4 Fab-(IFN-a2b), by DNL

Creation of C-H-AD2-1gG-pdHL2 expression vectors.
[0354] The pdHL2 mammalian expression vector has been used to mediate the expression
of many recombinant IgGs. A plasmid shuttle vector was produced to facilitate the
conversion of any IgG-pdHL2 vector into a C-H-AD2-IgG-pdHL2 vector. The gene for
the Fc (CH2 and CH3 domains) was amplified using the pdHL?2 vector as a template and
the oligonucleotides Fc Bglll Lefi and Fc¢ Bam-EcoRI Right as primers.
Fc Bglll Lefi
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the DNL conpl exes conprise the am no acid sequences of AD2 (SEQ I D NG 36)
and DDD2 (SEQ I D NO 34), as described above. However, in alternative

enbodi mrerwe 20\uesvee vari ants of the AD and/ or DDD noi eceassaey/obaouti | i zed
in construction of thecytokine-MAb DNL conpl exes. The structure-function
rel ati onshi ps of the AD and DDD domai ns have been the subject of

i nvesti gét-A@ATQB&@C@C@CCTMA\@TEﬁmﬁ (SEQaID NO20D5, Protein Sci

14: 2982-92; Carr 39%1 J Biol Chem 276:17332-38; Alto et al., 2003,
Proc Natl Acad S % 77 50; Hundsrucker et al., 2006, BiochemJ

396: 297- §OGAﬂMGA%@tTTAé@Q@GﬁGQ@méA@&G@%SE% IDRO%gst al ., 2008,
Mol Cel | 24:383-95; Kindernan et al . Mol Cell 24:397-408.) [0359]

For exanf1385] Rhmtephmnr was elpned mOb@?GEW@ RER ¢lpming vgatvmiThstFicuntettr e of t he

ADDDD bi pdi ng .i nt er act | ed that t uenc

cont ai ne?fa%mgm%agrex%"?e 5%??@%W1 (§9v ?%%Wﬁ%@@%%@%ﬂ%m in
ei t her dkhmile ‘t&tdf&:tcl.@nzqfd}m%P bi ndi ng, underlined in SEQ I D NO 33 bel ow.
(See Figure 1 of Kinderman et al 2006.) The skilled artisan will realize

that in desi gHPFfGodebedHEMe BG=4R% of the DDD sequence, one woul d _
desi 1 abl ya3¥Pird GRARRG é’}}’dn}ftzbé{b?e RASELLPRS Ca21¥ TG Wl 8 conservati ve

ani no ac e for reS| ss critical
for di neexmeetslomn/eamd, ahgaP blplBHﬂthNdHLmaﬁctﬁlD[Irsmuﬂrmeicﬁ@mfmhot}ﬁlfﬁmkdrnase A

SHI PPGL YTV PDLV] FTRL REA SEQ I D NG 33 0360] Alto et
al . Q|(200%‘} %ﬂ%&g gg'bB%gf‘gfﬁﬁE{de%H% %g(n%ﬁm?ﬁ‘éseﬂtfr%‘@zﬂ}&ﬁ[eﬁ‘c f various
AKAP pr ow{n@ v&&oﬂﬁ%ﬁ(ﬂrbui’sninlﬂlé cﬁ@lcﬁ,ﬁ{awﬁm@deﬁ%q&%%h&@e{rh Kﬁ%)é% g-1S (SEQ 1D

NG 35), wth a binding constant for -1 S sequence was
desi gnedeme@om@msede Tins mgthoidss ustl tgaRrdie adPAYI4 (P2 Rregiimlues i n t he

AKAP-| S seque&ce ergﬁﬁy@% %Hﬁ%&%@erﬁg‘ed to decrease binding to DDD are

underlined in %felff ence Q EYLAKQ VDNAI QA ( SEQ

I D NO 35[035@pﬁMN§Iréacklaﬁ iyperfeemdd 63 @R duonl Jrzathced msdgbgm &@@MAmd
pepti de screenin devel op a Super AKAP-1S sequence | D NG 49)

exhi bi ti kg-A07 tOgFUrw@?“D&DMg%Othemhd@Qlﬂ Oé)é?/eEW¢m 26; 166 mM Rl 1 i sof orm
posi t 1 ond B A R PECT GH Bt s e R E B qLence.
t hat reaction mixture is dialyzed against CM Loading Buffer (150 mM NaCl, 20 mM NaAc,

pH 4.5) at 4°C in the dark. The solution is loaded onto a 1-mL Hi-Trap CM-FF column

(AMERSHAM®), which is pre-equilibrated with CM Loading buffer. After sample

loading, the column is washed with CM loading buffer to baseline, followed by washing

with 15 mL of 0.25 M NaCl, 20 mM NaAc, pH 4.5. The product is eluted with 12.5 mL of

0.5 M NaCl, 20 mM NaAc, pH 4.5. The DNL reaction results in the site-specific and

covalent conjugation of hPAM4 IgG with a dimer of IFN-02b. Both the IgG and IFN-a2b

moieties retain their respective physiological activities in the DNL construct. This

technique may be used to attach any cytokine or other physiologically active protein or

peptide to hPAM4 for targeted delivery to pancreatic cancer or other cancers that express

the PAM4 antigen.

Example 28. AD and DDD Sequence Variants

[0358] In certain preferred embodiments, the AD and DDD sequences incorporated into
the DNL complexes comprise the amino acid sequences of AD2 (SEQ ID NO:36) and
DDD2 (SEQ ID NO:34), as described above. However, in alternative embodiments

sequence variants of the AD and/or DDD moieties may be utilized in construction of the
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i ncreased binding to the DDD noiety of Rila. In this sequence, the

N-term nal Qresidue is nunbered as residue nunber 4 and the Ctermnal A
resi due iworesvdo®onunber 20. Resi dues where substituti eag/useuddsiie2 nade to
affect the affinity for Rila were residues 8,11, 15, 16, 18, 19 and 20
(CGold et al, 2006). It is contenplated that in certain alternative

enbodi mengtekint MABIPNEL AAPlekS. SHEUeNcCRrathiyictien RldishsHipd @tthé aD iddeDPRAP- | S

AD noi ety sequence to prepare cytokine- DNL constructs. O her
al t er nat P@‘_@a‘gégﬁ‘@ﬁ:@ég ﬂ{)e’r%’gleﬁ{ %‘ﬁ?vﬁé‘g%tt%’_swﬁg%ﬁéd fps-tiagupgaiplt Y% sequence
are showprdidin §€Q4:@d‘i®§,(§a§3¢t aBUBS § Bﬁdl‘@gﬁn{ l62i7398-380 A&+ ﬁﬁ%ﬁg@,ﬁs

sequence are underlined. It is anticipated that, as w th the
sequencePuledVal AerdSEROUIA NID:4445-5thdlunBsmmoketey alyedp0a) Biochane I 38&29ha06;

el no Sk T apRE. HigheRa R Y B B R ARG VR A R o) ' €S
Al t er nat KyeleAAPtSE.ID60%; 8%0] @HHIGAINALAJIHAI HQA (SEQ I D NO 50)
Q EYHAKQ VDHAI HQA (SEQ I D NO 51) Q EYVAKQ VDHAI HQA (SEQ I D NO. 52) [0362]

St okka ef03aPl Foryespla Kiedagmpe ol e@ OBeaanned shpetystabstgicaire akie AdPndi gg to
e sern Pt e R B R AR BB S o e
R P ey A P

DLI EEAAS%MP }6&)@@6@%\%’%%3\%% bW”ﬁD@%@ﬂN@lQﬁéﬁiP@s@Qﬁet 4FQ 1 D
NO. 54) PYoi8) TRELANK! MY BRIV . tﬁ&ﬁfédwg{ﬁ% g%e%%ian@%% dﬁ@ber et al.

(2006) developed still other peptide conp or AKAP binding to PKA,
with a bbagdemyg, consowdidesisablyayoad clangingMny of tHeenbBilined rdsiieRIwhifeor m of PKA.

-(I;P € Sequg(l)’lncsgr%ag\l;e ATAino i sﬁﬁéﬁu&g&sﬁi%m t?et madd’ f%ﬂelsg ues that Bre 1ess %ggcaltl r}lor-rabI el
dimerization and AKAP binding.

Human DDD sequence from protein kinase A
SHIQIPPGLTELLQGYTVEVLRQQPPDLVEFAVEYFTRLREARA (SEQ ID NO:33)

[0360] Alto et al. (2003) performed a bioinformatic analysis of the AD sequence of
various AKAP proteins to design an RII selective AD sequence called AKAP-IS (SEQ ID
NO:35), with a binding constant for DDD of 0.4 nM. The AKAP-IS sequence was
designed as a peptide antagonist of AKAP binding to PKA. Residues in the AKAP-IS
sequence where substitutions tended to decrease binding to DDD are underlined in SEQ

ID NO:35 below.

AKAP-IS sequence

QIEYLAKQIVDNAIQQA (SEQ ID NO:35)

[0361] Similarly, Gold (2006) utilized crystallography and peptide screening to develop a
SuperAKAP-IS sequence (SEQ ID NO:49), exhibiting a five order of magnitude higher
selectivity for the RII isoform of PKA compared with the RI isoform. Underlined residues
indicate the positions of amino acid substitutions, relative to the AKAP-IS sequence, that
increased binding to the DDD moiety of Rllo. In this sequence, the N-terminal Q residue
is numbered as residue number 4 and the C-terminal A residue is residue number 20.

Residues where substitutions could be made to affect the affinity for RIla were residues 8,
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Hundsrucker et al. (incorporated herein by reference). Residues that were
hi ghl yconserved anong the AD domai ns of different AKAP proteins are

i ndi cat edwbebowilgpounderlining with reference to the AKRPTIUS2e0488pze ( SEQ
I D NO 35). The residues are the same as observed by Alto et al. (2003),
with the addition of the CGtermnal alanine residue. (See FIG 4 of

Hundsr uckérlset6.als, 19 2608) (Geldeoalp@oasedt beoeaiempinted dheinareetain)alithatisequences
of peptide. antagonjsts w ticularl i affinities he RI'| DDD
sequencee’élpggllgﬁ %thf‘ﬁu é@%@\%‘%@. m%ﬁ‘ﬂ’@“@@\}@%\m r (SEQ I D
NO. 35)  Alf\ietelsdtfueit@Ro %Wﬁ%ﬁ%ﬁ SEel Rid¥ARR)sequences
AKAP7d- L304T- pep PEDAELVRTSKRLVENAVLKAVQQY (SEQ I D NGO 57) AKAP7d-L308D pep

PEDAEL VRUBKRERAVAYGTof SEAKAPNGS AB)se@eeireGhown én SEQ. I HO0W)52xam ned

Sequence S PTBHRO RN it TROARIRE A P GL PHe "R ot PRUGPYBLIINES i n t he

DDD sequediBebe ARAMP-BpRQased showh e $HE IS0 :491 gl AD eaaneehyshidmomdei f f er ent
DDD noi eti es. These are indicated bel ow by underlining with reference to

t he hunatheprditippaldN-tmmina gesidies cpfteinemd gysioe and CResnidakissidhes glygine
parti cul %A%S&%ser ved are further indicated by italics. The residues
overlap wt but are not identical to those suggested by Kinderman et al.

(2006) to be i npert a Ofc binding to AKAP proteins. SnO PPGLT ELLOGYT
VEVLRQQPPDLVEFAVS‘VET‘Q%EK% (SEQ I'D NO: 33) [0365] The skilled artisan will

realize that in general, those amno acid residues that are highly

conser ve@IEWVAKQDOIDY AQAD SEepIENces9)f rom di fferent proteins are ones that
it my be preferred to remain constant in naking am no acid substitutions,
whi | e residues th@t are IE%?, htiﬁgihlﬁé conserved may be nore easily varied to
produce sequence{grPErt4 SEHENAS and/ or DDD sequences descri bed herein.
[0366] The skilled artisan will realize that these and other am no acid

substi t URIPYR AKDIMSHAMQROGYEQ Ri¥s®r |inker portions of the DNL
constructs may be utilized to enhance 't he

QIEYHAKQIVDHAIHQA (SEQ ID NO:51)

QIEYVAKQIVDHAIHQA (SEQ ID NO:52)

[0362] Stokka et al. (2006) also developed peptide competitors of AKAP binding to PKA,
shown in SEQ ID NO:53-55. The peptide antagonists were designated as Ht31 (SEQ ID
NO:53), RIAD (SEQ ID NO:54) and PV-38 (SEQ ID NO:55). The Ht-31 peptide
exhibited a greater affinity for the RII isoform of PKA, while the RIAD and PV-38
showed higher affinity for RI.

Ht31
DLIEEAASRIVDAVIEQVKAAGAY (SEQ ID NO:53)

RIAD
LEQYANQLADQIKEATE (SEQ ID NO:54)

PV-38
FEELAWKIAKMIWSDVFQQC (SEQ ID NO:55)
[0363] Hundsrucker et al. (2006) developed still other peptide competitors for AKAP
binding to PKA, with a binding constant as low as 0.4 nM to the DDD of the RII form of
PKA. The sequences of various AKAP antagonistic peptides is provided in Table 1 of

Hundsrucker et al. (incorporated herein by reference). Residues that were highly
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t herapeuti c and/ or pharnmacokinetic properties of the resulting DNL
constructs. Exanple 29. In Vitro Detection of PAMA Antigen in Human Serum
[ 0367] | rwoentoziimsoenbodi nents, it is preferred to det ecPCrius2gowesapre of
PAMA anti gen and/or to diagnose the presence of pancreatic cancer in a
subject by in vitro analysis of sanples that can be obtained by

non- i nvasonserveé amohg tiesA Dsisetnimso i fkaent AK APPRoteihs a6y intdicardpeRs: bySuch ex

vivo anal ysis .may .be preferred, for exanple, in screening procedures where
Uhere 1 o U nigE Fo e sl 16 AJeRP &S ScRaee (HQ RUNGE S TIRGSGHepaticr eat | ¢

tumor 1N SARGS bber AR ARNet 103081 RiHFhLHMNRIFLNL L @i PREA B usTng
patient serum sanpl es that had been Stored frozen for a nun%er of years
prior toranmkeyéies RIGo# df Eunddrucked et €l 2000 oebrpp@06] h@dinHyXete8nce ArilHen vitro

enzynme i nMmunoass s established with nocl gnal. ti b as the
capt ure PERGEET f’?é‘ﬂ’d‘ ﬁaB‘%‘E%'FtSﬁ’Qﬁl R ulapchigh ﬁﬁ-{]q’tbﬁgfnrtgg%ﬂﬁg%@?/gbe. Pat i ent
sera wer SeqRbicl e shdwiom SRR NG 5808l t patients with acute and chronic
pancreatitis, and those with pancreatic and other forns of cancer, and were
measured for PAMAKARtASgen. Met hods [0369] Reagents - A human pancreatic
muci n preparation was isolated from CaPanl, a human pancreatic cancer grown
as xenogfREYEAKQIMIRYAMQQAUSENENO:Bi ef |y, 1 g of tissue was honogeni zed
in 10 nL of 0.1 M amoni um bi carbonate containing 0.5 M sodi um chl ori de.
The sanpl e was t H&EAPCémirsepuged to obtain a supernatant that was

fraction F- 4B- ol ith the void volunme materi al

chr omat oB&ﬁMWW%%%@V%Q%@EmQ&g@d fraction was dialyzed
extensi vel y agai Qmpdgngmiz_(ggpmt er and then lyophilized. A1 ng/nilL
solution was prepared in 0.01 M sodi um phosphate buffer (pH, 7.2)

cont ai ni RBDAELS R SR L Mk bKAJELQ BHEERHEX MO f er ed sal ine [PBS]), and
used as the stoc Lyt for the i munoassay standards. A pol yclonal,
anti-nucin anti s’g@%7é‘\7z§sggg?ép§5r ed by imuni zation of rabbits, as described

previ ous PEDAEIIVRIESKRDV.ENZRVE BIA VROQ YASEZRH §®):58)983) . An 1gG fraction was
purified and assessed for purity by sodi um dodecyl sulfate- poql’iiéacr yl am de

gel el ectBéphbrest 8l (2085 prapyedihg dagree eliseapencenomelegy-hsbweanrditfprent | i qui d
h t . Ki t i L at] - :
B s e b T L S

obt ai nedrdsidoes jpahé BIIS sezjuendek @tht appdarsitto be theomasdt highty esnsboad dndpgr oved
clinical d{[ffeire%L[ f)D%) Iq'lq)lijé;ute(sa.d ngseta?g inglacl.’a?e?i%el%twalg}? un err]l(i:r%{lg %?tr}]ltrgt[erence to the
human PKA RIla DDD sequence of SEQ ID NO:33. Residues that were particularly
conserved are further indicated by italics. The residues overlap with, but are not identical

to those suggested by Kinderman et al. (2006) to be important for binding to AKAP

proteins.

SHIQIPPGLTELLQGYTVEVLRQOPPDLVEFAVEYFTRLREARA (SEQ ID NO:33)

[0365] The skilled artisan will realize that in general, those amino acid residues that are
highly conserved in the DDD and AD sequences from different proteins are ones that it
may be preferred to remain constant in making amino acid substitutions, while residues
that are less highly conserved may be more easily varied to produce sequence variants of
the AD and/or DDD sequences described herein.

[0366] The skilled artisan will realize that these and other amino acid substitutions in the
antibody moiety or linker portions of the DNL constructs may be utilized to enhance the

therapeutic and/or pharmacokinetic properties of the resulting DNL constructs.
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(Belleville, NJ), as well as fromthe Eastern Division of the Cooperative
Human Ti ssue Network (National Cancer Institute [NCI], National Institutes
of Heal t hwOBRetda3s®a, MD). To perform the i mmunoassay, aP@@AsedN/op3IbY VI nyl
pl ate was coated with 100 nL of PAMAanti body at 20 ng/nL in PBS with

i ncubation at 40C overnight. On the next norning, the capture anti body was
renoved fixampl&iz9.plializro Dbgcti@l bEP AN EAtige il Haivad Seyumddi tion of 200 miof

a 1% (wei ol une [w v sol ution_of casein-sodiumsalt in PBS and
incu?ogt ecﬁmx hFGHn %P(’Qé‘,’)"“e?‘iﬁe“b%%r sleredds 3?%&%&¢?@6Wf%%qt§e%nd t he

| ate wa QnLakd v/ v
'Fl)'vveen Zo%ﬂg}/ﬁ%{%&% O%?hh%%ges%cﬁq;nﬁ aﬁ)ég%em rr%ér% lﬂ\%/ggbjgé%af(lég t"lld’r%{a?,}% Slﬁ’;f(\[/v/ )])
casei n i narP@8s thiOGnrte QAm;nanjsenbrt-mvasiee @plpriguesi suck asbldod, plasila btherph at e

i ncubated at, 37 15h t this ti t he plate was washed five
e Ll S B o B b A

ant i - mMICkyheRIthe@esiNo a Ph-lokiBskoh @ Belle Mhat bR irfiidodWaY ) paRe&itR thRoPBS  Was

added to each well, and the plate incubated for 1 hour at 37C. The
pol ycl onéapecitt lop8p- was t hen washed fromthe vvel | s as descri bed herein, and

d 0 ()
per Xt g RASl e DRI Y bt iRl o,
hour. Af fierenas Ainnmmbehel yeast@ioaso aidlﬁ&ﬂ:%di@swll be@llm 08co1rP006f 2422320583t i on

consi sting .of /t/zo-phenyl enedi am ne( and hydr, oge er oxi de (0.3%
viv in 0/ VI QLzMeme nENgagRy Waaé%t@albﬁa%wtbalqnﬁél%@mg nPdXWeas theat e was

i ncubat e f.or: t ction was
st opped gﬁ%ﬁ?e@%? ?ﬁ%ﬁbgwﬁﬁal cld lﬁg H%‘[‘]‘K‘i;"%& llEJhrelﬂ;l S%égl ggerg-r%%%t‘#géoptl cal
density ob@thedtfrom waalthly sxdgltipaténtzl 80th apute and ghraniSPEATRAHIMAX{d tho@&50ith
spect r ophot onet er 9 determ nati ons wer nmed. according to the
manuf act 8FEF¢ 106%8&@%?@%?&%&? gn WF%@%%F%%%%% % @WERt h regression
anal yses perf qﬁd to determ ne concentrations of the unknown sanpl es.

Recei ver oper char acteristic (ROC) curves were generated by use of

MED- CALC(03695 Rasdents -Calhusah pusdreatieankad prepyatish s KokitedMimbn CAPERKT, .
Mari akerke Bel gium. Results [0371] Devel opnment and _ Characterization of the
PAMA- Bas BHMPRHARIFEREIS §3ncer g@%%ﬂ%@lﬁf‘e}@cﬁt@yr@a nudesge: Brieflyat Biof Hagug

uni t s/t HAREAOMiAN ih M0kt § NP REARRth BRIAoA O boffiill #5/N L T O

xenografted Ca hunman pancreatic tunor. ection for
t he | munodlasday heasmpleOvasthdn eentrifugddoobtain atup@mada tirat iwag fattionacidron

concentr gtSIE%?ISAROSE®-4B-CL column with the void volume material chromatographed on

hydroxyapatite. The unadsorbed fraction was dialyzed extensively against deionized water
and then lyophilized. A 1 mg/mL solution was prepared in 0.01 M sodium phosphate
buffer (pH, 7.2) containing 0.15 M sodium chloride (phosphate-buffered saline [PBS]), and
used as the stock solution for the immunoassay standards. A polyclonal, anti-mucin
antiserum was prepared by immunization of rabbits, as described previously (Gold et al.,
Cancer Res 43:235-38, 1983). An IgG fraction was purified and assessed for purity by
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and molecular-
sieve high-performance liquid chromatography. Kits for quantitation of CA19-9 were
purchased from PANOMICS® Inc (Redwood City, CA).

[0370] Enzyme Immunoassay - Sera were obtained from patients enrolled in institutional

review board—approved clinical trials conducted by the Garden State Cancer Center
(Belleville, NJ), as well as from the Eastern Division of the Cooperative Human Tissue
Network (National Cancer Institute [NCI], National Institutes of Health, Bethesda, MD).

To perform the immunoassay, a 96-well polyvinyl plate was coated with 100 uL of PAM4
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above 100 units/nmL. A linear range was determned to be 1.5 units/nL to 25
units/ L of antigen (not shown). Interassay (n = 5) coefficients of

vari ati orwQ@uo/aaesoe cal cul ated for reference standards eCTAG2emiosaprl (CV =
8.0% and 8 units/nmL (CV = 3.8%. Mean recoveries were 17.5 2.8 and 7.1
1.9 for the 20 and 8 units/nlL standards, respectively.[0372] Levels of

PAMA- 1 eaahiiboaly Mizd pgintl RoRBS RlthSAQGRIBNS 4°CRRemigHtOMnahd Aé@ImPhing&Be
patients, incl udlgf&SS W th ancreatl c cancer, were examned for the

pr esence CHHUIRARHD ‘f"@se‘i‘?m"? fropeeniatey Thesvalisivere ten dlocked hyragdigomort
concent r gpj E%fﬁqf’/oﬁ gl St[@/‘vf)%@ﬁ%oﬁ%%&%m%ﬁuﬂﬁ? ﬁ@[fé\%i?r(d:' G 16). The

recelver op rat or cC curve was not shown)
and the atcehatacﬂ'ld‘ejrmghteat@rﬁ@vé“ h(e AhiEin ded Erxmvadaﬁotruhb&veﬂs 881 the plide G Cl

0.84 t h P 0001. | 3), i ghl f t
differ gng %ﬁ‘% %IcPlfi)rﬁﬁaﬁOP Segﬁgﬁ’i@&% 2"01%%%‘?' ]8r &%@ﬁéﬁgﬁﬁefggt ic
cancer SpRRIITENG unﬁﬁovan §eeRRdn, val URuteld 132%210 /{W/R/?[:amsm J‘JP%SS@O@ Lty and

specificity were calculated to be 77% and Exanpl e , respectively,
with a pe qdutvéllmhp@gmj@tq wells, ked this gdede mub@ectatD[ZF@ fafl. S_Boﬂrs a¢ tlgotipar ed

wi th healith beni d Jonpanc t er rou .. [0373], The data
present el }}fatﬁ" é\%n]%ed?n St‘ﬁ%r&ﬁ ﬁﬁﬁ T aSaIH gaal;%ﬁ‘f)f grthor t he

pancr eat p6lycldRgaablgt SUPmMOEIENTBS®), Hhﬁt@d 1&5 L@JrﬁlL gf@@f!/oe(&v/w@ﬂelh@ﬁ pBk| of the
ot her groups, even though t he overwhel ni ng majorit nonpancreatic

cancer ca@eaddpdrie cpch welkang dhenlaie ancubated fC531 Mﬁé? %%Q ch@awé)@ﬁorvét ients, 4 1
(779 We &l ?'\&Iahyf?eﬁ a[spﬁcf HBIQlftBe %hy% c?efsc&lg)edzhe?é}h ta%d?e d)xpﬁalsé lﬂ% %leaama cut of f
ea I Ve,

val ue, none o specl Nnens wer e our (5% of
87 pancr elamketylastlmhblt égﬂ},satwelr E()O}ﬁcchiutmmrm 0. R?Mwiu)roaeemnaPBS E\Sasdﬁﬁlﬁdilﬁiﬂhat ed

hi gh it ith t diff f the d f
pancr oat PEIR b BFU SR it R pAieT BATHES $e BT St gabABSrPRbt Oohown) .
[0374] CamRati s§fﬁﬂo§tcofs’ﬂ%%%@gr%é)hgn eﬂe@&&ﬂﬁ@@%ﬁﬁ?ﬁn%} £¥d gy ‘?0%%?1 pancreatic

cancer speci nens were assessable fo AMA-reactive nmucin and
CAl 9-9 beosds¢0.3%o Y/MSMQﬂIMI]é‘WEHQb pﬁh&Obfwcieraﬂécpdwtoshﬂwbkls anQthe flatse, 24

(59% were con red S|t|vef 19-9 ff of. 35 units/m.). As
with the PAVEY ﬁﬁ?ﬂﬁ?{&’l%rgg?}np?{%%e f3 §A n tg%("tathflggrge DREFASUQR Was f)tBBI?etdl ve for
CA19- 9. bpwevRiditioafof DI 8dt PANCHEREL hiig, HATRY @ﬁtwa@émsﬁy Gead@s aposi tive in

37% (not shown). ROC anal yses for discrimnation of pancreatic cancer from

pancr eat Mtarf@lelﬁh GH%@@NWE@ PHESVIRIR-MAKRRD secoom@ptorgetes (AE%9Cl, 0.58 to
0 19 LRl S i S I, L
subset otupenwereakharardndtirregmession analyses performed to determine concentrations of

the unknown samples. Receiver operating characteristic (ROC) curves were generated by

use of MED-CALC® statistical software package (version 7.5; MED-CALC®,

Mariakerke Belgium).

Results
[0371] Development and Characterization of the PAM4-Based Immunoassay - We chose

to report our results in arbitrary units/mL based on an initial reference standard of mucin
purified from xenografted CaPanl human pancreatic tumor. The lower limit of detection
for the immunoassay was 1.0 unit/mL, with saturation occurring at mucin concentrations
above 100 units/mL. A linear range was determined to be 1.5 units/mL to 25 units/mL of
antigen (not shown). Interassay (n =5) coefficients of variation (CV) were calculated for
reference standards of 20 units/mL (CV = 8.0%) and 8 units/mL (CV = 3.8%). Mean

recoveries were 17.5 £ 2.8 and 7.1 + 1.9 for the 20 and 8 units/mL standards, respectively.
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pancreatitis sera differed little fromthe group anal yses di scussed
earlier; sensitivity for this subset was slightly reduced (71%, but

speci fi ciwg 2osvmrsved hi gh (96%, as did the +DLR (15.4) pCmaiS2eoss1y2 There
was no correl ati on between PAMA and CA19-9 values. Two of the four

PAMA- posi tive pancreatitis specinmens were also positive for CAl 9-9. A

di rect pd03R)LseciscofPAMiseactdfe Mbhein ROPatGunk SpscimesH Sced friom atosdlar 281 i cal |y
significant difference (P.< .003), with the PAMA i mmunoassay denonstrating
a super i ORUGERAAYARG 33 Hikh Pepeeatic aneeyf were grapirdiordhe presercephfrdit s with
pancr eat i, &N A bt : 7 e
results g%ttléz}?hgglEﬁ%ﬁ%ﬁ?ﬁ%ﬁg\gﬂ%ﬁmggagﬁggﬁh% ﬁc-eglgg%ngs%y@%gz n Cg%eag@peri od
of year s ghwipomas detainyiaed (KF.d 6 otheirpdef vea bperatoe plrapahieri doic RAIG) ltufveesdser ser um

sanpl es. | nmmu ssay with M4 anti.bo per f on fresh serym sanpl es
obt ai ned C?]!%lﬁfégﬁmt\?%ﬂ%)’ §n‘£\}%f Aree iR tg% fitre é’fgf‘@? gﬁﬁﬁ‘@ﬂeg &t b¢ Bég f %% um
sanpl es gpioked, 184 th POMCKRIAPI.000NGEE ERMAHIR 235, QUi k@ kdeniRaH difffrehdt hal se
negative results. It was observed that the frozen and stored sanples, after
t hawi ng, difstiainajion eppneresdicicarcst frop mPnanwFreaiiy cansst ernepoensnisa cathe | i pi d
conmponen y scent r:j:fugati on . ore th AMA. i pnoas was
perforne al\gg%f F}ggﬁl}éﬁ%?% ﬁ% Sgé%{el{')l s%ggﬁﬁ%ﬁgh Wgﬁencafcﬁgt?l\éﬁﬁot]%% /‘gﬂm wth
fresher gexdmipls aBptapectively, & th Wipositide BREns:EP dikalilodntid OIRNMOTZ g8y Was
run on whol e s(gr um_ [0376] To reproduce the effects of freezing and

| ong- t er APEPYFAYEh heplghy, beaigRrand dropPINSERHiE eCHIBUR D] ect to an or gani ¢

phase exygps] To ahQ g?&@i‘?&é&* e RAbI 151 sRb ed ﬁﬁ@th@%ﬁfagha)ﬁﬂrn?‘%mtghxgs §<1‘§Fﬂﬁ’ﬁ° nents.

Al t hough "t he” phase extraction was performed wi th butanol, ed
arti san wpahdreatieahneee gtduatwdarb exaretianil Gfeldigseatayithafol alinof e calnd grapsbe

per f or med vvibh Itbernativia organi ¢ splvents known in the art. Exenplary

or gani o SEIVEA RN TP RE TRty AETRS AETRIRERUE FRRDSSet Hale P S ke |

i sci bl e guk4s8. @ﬁSﬁlfsancfefah@w{cef ﬁaﬁeh%mﬂgm@%@p@sm% a(@kdTelhué of gy gram de),
DVSO (di met hyl sul foxide) and ether. } 377] To performthe organic phase

extract i onitomLsAf tny sareptusel! valoe, nehe of the dealthyvepscipleas widre positive, Sdminly

m crocent.r|.f e, th 300 of n-.But was added,, the .t .cl osed
T oher s (AT 4Gt AR Eenndt it RO 97 aBLRS ueh Aol on
period. Apecifivityevich 9fnitibant@xftdrasdel 63t .thd discriniB@Son\s RinoReneehnradal0 nL of

chorof orm was added. The tubes were closed tightly, the tube was vigorously
vorteed BAERal patPTRAtitEPEINEBIOEPHHOEEIMNN uge at hi gh speed for 5 nin. The

t ubes mg@ﬂp@@ﬁ%@b& RN aga dAh@.%Bﬁanﬁg&ggyﬁom%% PRSRLETINEY to a
cl ean tube. A nt

specimens, only 41 were assessable for both PAM4-reactive mucin and CA19-9 because

of insufficient volume of certain samples. Of these, 24 (59%) were considered positive for
CA19-9 (at a cutoff of 35 units/mL). As with the PAM4 immunoassay, none of the
healthy specimens were positive for CA19-9. However, of the 87 pancreatitis samples,
CA19-9 was positive in 37% (not shown). ROC analyses for discrimination of pancreatic
cancer from pancreatitis serum specimens provided an AUC of 0.67 + 0.05 (95% CI, 0.58
to 0.75), with a specificity of 63% and a +DLR of 1.6 for the CA19-9 test (not shown).
Statistical analyses for PAM4-reactive mucin in this same subset of pancreatic cancer and
pancreatitis sera differed little from the group analyses discussed earlier; sensitivity for this
subset was slightly reduced (71%), but specificity remained high (96%), as did the +DLR
(15.4) (not shown). There was no correlation between PAM4 and CA19-9 values. Two of
the four PAM4-positive pancreatitis specimens were also positive for CA19-9. A direct
pair-wise comparison of the ROC curves resulted in a statistically significant difference (P

<.003), with the PAM4 immunoassay demonstrating a superior sensitivity and specificity
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(2% casein) was added ( 1:2 dilution of the unknown serum and used as
antigen in the i nmunoassay protocol described above. Using the organic
phase extwaabioamysowesults for PAMA antigen detecti on an@#Cparsesooasiig2 cancer
di agnosi s were obtained that were equivalent to those seen with sanples
subjected to long termfreezing and storage described above (not shown).
[0378] Tiie dintierihaioarnd@adntawith ha@oiediceange fient thokd WithAMlréasednétnmunoassay
seen with fresh serum sanpl es was not observed with PAMA i nmunohi st ol ogy on
formali msli%rﬁ; par af fi n-enbedded ti ssue sections, which are typically

pr ocesseqos] T1aserIaftameWRREn S LAAAL! Ot Go-bQnt BBORRSPriod BE
interfering conponent appears to be limted in distribution to'serumand is
not obseyvas btiord anabisisevare wot initRly4emndudiddyvithi frdhergetwm sahplds.pancr eat i ¢

cancer tuynors in sit l.e 30. Preparation and Assay .of. ss- Bl ocki ng
Ant i bodi UBO%A%WF% % %5}1(2 DAY Py 0%%0%‘?’%?@&8“‘@? ﬁmlﬂﬁ%ﬁtﬁalﬁ‘%gf”é‘at i c
car ci NoNMendayiguds AWA khOwh pafcrBitkeadty, HataRSé@mh sahfpfes\WPRA RBGBRkIEC cancer

muci ns are extracted according to Gol d et al. (Int J ncer 1994,
15: 204- 103ncgharugigerputipely peruice & fase acamivereiuliy Htovastokeetuedithpt e drostrs

Har | i Les.. | .5 Cold Sprin
I(—lar [)o?WL%ECg?tg[[%gr%y, é%(g): %%glﬁh?j’ﬁvﬁrfﬁag?%gs% qc\%[%}%ﬁi I}{ﬁﬁtﬁ ?’bdo%ﬂ%h aﬁ?’l%%cclo%)oﬂ %‘i goma
cel | s ar @hptipidaneagpoheramwdshemb et et figftRndeebrs eeceAld ihmiurbhsdy R@st 0

human pancreatic cancer nucin extracts. Positive. clones are expanded and
t he monoBfi&aed SitthpBadRng peuaons cRIBPINSAL. clndhs piad studisg va freshesseanmi nst

CPAML usi g Rl . . .
Cr oss- bl %i}%flgg ant %%gﬁe@tgg%ﬁ@%?ﬁ%%ﬁ/ﬁl@“g&?g%h@? |rfe(§]1 @&ggjﬁl%e ition for
bi ndi ng {B7hLitancppaheedlt ¢ffectanderczimgaind lorgoB80 ktokdgewnihkeIfrdskerappar ent t o
those skilled in the art that various nodifications and.variations can be
mde to FHEE BHSCHEI LB ABGBHPHORES® RUT OO KT SEBgs W S

i nvent i ORydrdpthic édmpchehd! NGB dgh PRphhRXBEARRWad FRHRORLED Vit Binob Weh

nmodi fications and variations, provided they cone within the scope of the
appendedsldlled artisamwilt isalize thefuths eickmigee Wrat s Bmgkdandeaiay be parforaredawith body
construc i Sl t t _one antl-pancreatic cancer aptibody, or

anti gen- 1|ten I nge 01‘3r é%gcn%rlﬁ/ént? 108Gyt ea?rt'bllg)r(l%pl@a/ 065?{3? SRV %%VMB%I | s and
does not ahiinithde®thid attdho R aid eaidt enibdibie WetHOwatBR BEIESFbirh | Kex@iie, Beiyesd)
pancreatic tissue. 2. The_ anti bodel construct of claim1l1, wherein the

ant i - pan&Mdatdimetiyhtoamamids) PP Chidiasthy! sulfoxide) and ether.

[0377] To perform the organic phase extraction of serum samples, 300 pL of serum was

placed in a 1.5 mL microcentrifuge tube, then 300 uL of n-Butanol was added, the tube
closed tightly and vigorously vortexed several times during a 5 min extraction period. At
the end of the extraction, the tubes were opened and 300 pL of choroform was added. The
tubes were closed tightly, the tube was vigorously vorteed and then spun in a tabletop
centrifuge at high speed for 5 min. The tubes were opened and 200 pL of the upper
aqueous phase was removed to a clean tube. An equal volume of immunoassay diluent
(2% casein) was added (1:2 dilution of the unknown serum) and used as antigen in the
immunoassay protocol described above. Using the organic phase extraction, results for
PAM4 antigen detection and pancreatic cancer diagnosis were obtained that were
equivalent to those seen with samples subjected to long term freezing and storage
described above (not shown).

[0378] The interference of an organic component with PAM4-based immunoassay seen
with fresh serum samples was not observed with PAM4 immunohistology on formalin-

fixed, paraffin-embedded tissue sections, which are typically processed with an organic
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to Panl N-1A, PanlN-I B, Panl N2, invasive pancreatic adenocarci nona,
pancreatic carcinoma, nuci nous cyst neoplasns (MCN), intrapancreatic

muci nous weeapleEn®o (| PVMN) and i ntraductal papillary nuciPpados2e00piiasi a. 3.
The anti body construct of claim1l, wherein the construct is a trinmeric DNL
(dock and | ock) construct conprising two copies of a PAMA anti body fragnent
noi e';)ydatscblaexhedtrﬁ@mﬁpﬁlolc apynmiina@s&ay9 Tae ﬁﬂthtﬁdmgfd’o&gjma’g agp&:fi 16 bedlimitée

anti body.c ruct of cla erein each PAM4 anti bo ragment noiety
conpri sed® OTQ&GW%@HanOém@%%dof%egemQ%ap o) Rging &yuence
and the gglﬁséﬁgfegg@lyarfcgﬁg%%mr@uety conprises a 679 Fab fragnment attached
to an AD2 sequence and a diner of the DDD2 sequence binds to
t he AD2 anumlﬂc@ t Breparatiarend Assayraf €rosvBlockiotg. AﬁtlbodiésetodMMtz}ody construct

of cl ai nml;{/ merel n the P dgﬂ; i bod fra%rrent i.s an hPAMA Fab gcrrent and
the 679 P U0 OF UgirBRAR at'S P%“g??éﬂf‘om% Srerete™ant ' %R?

const r uChn®harGésaddN The mdﬂ%qjaﬁc&m: Enbé: Iﬁ‘mlﬁmthfrémaérd | BIColg M | ses
the light chain variab 1% on CDR sequences (SASSSV SSYLY (SEQ I D

NO 1); COrpJ Camsnl i, 1@@@41 )mgsedt@mnmn(lmmw dD NO: 3); and

t he heav | D NO 4);
CDR2 (I W&WE POEfR Yaha A@‘ﬂ%‘%% NO 6). 7.
The anti blaghor CBB@ﬁfouy;thﬂcﬂ Spting H‘aﬁerI)hYEI)eAﬂﬂidal@ praiéinttybbidoiya celdgarent
noi ety conpri 3%% a_murine, chinmeric, humani zed or hurman anti body PAVA

f r agment Pregared hromytheimaypized maics aed Scsgened frhindingiodrisian nRapereaiit ‘Paﬁﬁ%lfncr eatic
cancer aghl-ROdY;a0k. f’?ﬁﬂ@@&%més@ﬁ%@%@ﬂﬁl thOnioEc1EAY i B didShe Bsted B6:

anti body construct of claim1l e anti-pancreatic cancer antibody
or fragnmemss-bloekieghictrdtypmhest ¢RkMdiusthigregmipetitiventEindipg Bssagasd descaeden nmuci n

with a chineri cPAMA nt,i bod rejn the AMA ant i body.conpri ses
the | fonExgRbed . FaPbiPare hnd ooy fBAMA R flsd Sh cORBetRS of o | b

NO 1); CHRingSd a¥eASpandEaticleahler Aucignd CDR3 ( HQWNRYPYT, SEQ I D NO 3); and
t he heavy chain variable regi on COR sequences CDRI (SYVLH, SEQ ID NO 4);

CDR2 (YI NPYNDGTQYNEKFKG, SEQ I D NO 5)and CDR3 ( GFGGSYGFAY, SEQ I D NO 6).

* * *

[0380] It will be apparent to those skilled in the art that various modifications and
variations can be made to the products, compositions, methods and processes of this
invention. Thus, it is intended that the present invention cover such modifications and
variations, provided they come within the scope of the appended claims and their

equivalents.
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10. The anti body construct of claim1l, wherein the anti-pancreatic cancer
anti body or fragnent thereof binds to a |inear peptide conprising the am no
aci d sequence1viid TKAYPLP (SEQ I D NO 29) or to a cycli ecpastéodasonpri si ng
the am no acid sequence ACPEWAGTTC (SEQ ID NO 30). 11. A nethod of treating
pancreatic cancer, conprising admnistering to an individual with
pancreatic cancer an antibody construct conprising at |east one

anti - pan ]g%t.i C ca@ice( anti body or antigen-binding fragnent thereof that

bi nds to% di glatmed Bancer celis and does not bind to normal pancreatic
tissue or pancreatitis or benign pancreatic tissue. 12. The nmethod of claim

11, wher &i i\ HEIDAY CORSINET COMATBINH ¢t QStaNH MPCISALIGERTCHAHBIvAY Py f r agnent
o f bi nds. Lo.808 v . : . |
R S S T Sy

13. The netthodtooformblapamcitatic tiksae er partchetidnbdr bpagicpartdadc tssueer anti body or
anti genbi ndi ng fragnent thereof binds to PanlN-1A Panl NI B and Panl N-2 but

not to pancheainiibody. cohdtructb€ claih hpwhekinchahmi-pdncradiielc@hder bhigbody binds
anti-pancreatic_cancer antibody or antigenbinding fragnent thereof is a
naked anti BBE?“%{’If‘r%ﬁ%n]tB’tﬂ?@ﬁ&‘@f INV4SIVe NHTGREE RRNOSIICHIoORIanPaNgTeafigr t her
conpri si ng m E r: i . i.odi vi dual .
16. The netcﬁggﬂ d(g[%asc%ﬁglid%gsi?%t&ﬁ@?%si n %ﬂgﬁﬁ?%%rg?tg%?%mé%n%% lagljr;l{ i body or
ant i genbi ndiRgN) rpadymtnatudtilgrapdlary siucioppugaplkdiat 0 at | east one t herapeutic
agent. 17. The nethod of claim 16, wherein the therapeutic agent is

sel ect ed3f ridmahtivodyr @uptraob$ tlatm ngwhérein thadomdauet ik d@simanic DNTU@esPa at or, a
hor none, aéh rmone antagoni st,an enzyne, an anti-sense oligonucl eotide, an

si RNA, an FENSINRT SINRSISINgGIWOHOPEA Of P P& MA artiindyitTaemegbmoietnatiaghedt oxi ¢
agent, a drigne &dyBiah7 aagti%%' fi’%@'ﬂﬁinﬁ)iétghi bitor and a pro-apoptotic
? clarm17,

agent. 18. The nethod o I ereth the drug is selected fromthe

group CoRsiglffndly Bhle ISR 5L AGinthlY bAMAAGAAT HalBlhViESicA! k!
sul f onat es, ni {rosour eas, gencitabine, triazenes, TorT ¢80T d BN 0gs,
ant hr acycl icomprisd¢saxinel, Fab@aghennhtdehedross DPY2 (SEQ MENan3d )agguenpel indne

anal ogs, antibjotics nzyme inhi bitors, epipodophyllotoxins, platinum
coor di nat i dbf % téﬁ@%ﬁﬂ%@ﬁ@anwwompaléés %&@Eqbtfgqgé‘é{mt attached to an AD2

(SEQ ID NO:36) sequence and a dimer of the DDD2 sequence binds to the AD2

sequence to form the trimeric construct.

5. The antibody construct of claim 4, wherein the PAM4 antibody fragment is an hPAM4
Fab fragment and the 679 antibody fragment is an h679 Fab fragment.

6. The antibody construct of claim 3, wherein the PAM4 antibody fragment moiety
comprises the light chain variable region CDR sequences CDR1 (SASSSVSSSYLY,
(SEQ ID NO:1); CDR2 (STSNLAS, SEQ ID NO:2); and CDR3 (HQWNRYPYT,
SEQ ID NO:3); and the heavy chain variable region CDR sequences CDR1 (SYVLH,
SEQ ID NO:4); CDR2 (YINPYNDGTQYNEKFKG, SEQ ID NO:5)and CDR3
(GFGGSYGFAY, SEQ ID NO:6).

7. The antibody construct of claim 3, wherein the PAM4 antibody fragment moiety

comprises a murine, chimeric, humanized or human antibody PAM4 fragment.

8. The antibody construct of claim 1, wherein the anti-pancreatic cancer antibody or

fragment thereof binds to the PAM4 antigen.
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ureas, nethyl hydrazine derivatives, adrenocortical suppressants, hornone
ant agoni sts, endostatin, taxols, canptothecins, SN 38, doxorubicins and

t hei r anawvogsio/amobnet abol ites, al kyl ating agents, anti RCTAIS2@9/053192
anti-angi ogeni ¢ agents, tyrosine kinase inhibitors, nmlOR inhibitors, heat
shock protein (HSP90) inhibitors, proteosone inhibitors, HDAC inhibitors,
pr o- apopﬁofmmaa@bnb&mnmamhofcbkaﬂewhmﬂm@ﬂimﬁ1ﬁmmﬁ&ncfhﬁmﬁmmhﬁdy@f claim 17

wherein the toxin. is elected f roup consjstin .rig abrin,
o oha t oxi MoegaBbiERoT FBGHIGoios BOE e A PGSR CIcndst ABHYN BUbEEal

ent er ot oXi RhitnerRAKENRGEP AN4) ‘éhﬁ@ddypfvﬁ&%inr\:he ORA RN d}l(t)lbgé_lbpmrﬂﬁrﬁe@tﬁeq 1ohf,

Pseudonmonas exot oxi n, and PSeudondhas endot oxi n. ) hod of cl aim
17, mherelwhmhéﬁﬂﬂﬁaHQWWUGDQUQHUﬂEeS@D@dﬂ@éSSSHBSSHéEQ(6@@IEdﬁ@ﬂQI|ng of a

cytokine r tlc factor
2 col ony sGTT LT Rg 4 Seter ek g b SRR Opvd, Qﬁﬁﬁﬁ’ﬁ@eﬁ

(1FN), a stieiheael chghewtiiblé agiar CDRI¢gine@0C BRIl 1S YWD HRTP ), tumor
necr osi s factor éT“L%@DgE‘nU|O %ﬁh%ﬁkf Niééggéatlng fagég&ﬁ&G—CS g
granulocyt I COB\ 81y
|nterferon1?qqqgﬁerferon g and the stemcell growth factor designated "S
factor'’ nmet hod of claim 20, wherein the cytokine is selected from

nor mone. adt bRy AERe™ R Bk B A% nPRERu <oy BREY Prsul i,

proi nsul i n fragﬁiemhareopbmaeioamlﬁbar géptﬁ@@bmbﬁmﬂgm a{mlﬁbacﬁtse@wnaél ng hor none
(FSH), thyroid stimulating ho | ut ei ni zi ng hornone (LH),

pl acenta grbWMNITEeA BFLE )1 N@ﬁai PrctOgﬂerml%pm@@@pmpﬁmgﬁwr@ﬁa|aﬁ1d
fibrobl ast &?QH&?AE@EW@%M?Pﬁ?Q@%%ﬁpw«?%@?e”ta' | act ogen, OB protein, tunor
Si

necrosis fa a, tunor necr actor-b nullerlan |nh|b|t|ng subst ance,

nouse go 0 oci ated peptide, inhi.bin Vi

endot het | GO AT Qe 8 AbERar P bl PRy o REEHgEA wit
pl at el et - glpamtrélatfcaﬁhwr an hidtbaly Bkt comptidihdat [bde o @t-Parfcacitiocadcer
insulin-like growh factor-I11, erythropoietin (EPO, osteoinductive

factors, i RREbPIdy B ﬁnﬁgeq-bip@mgé%ﬁlenbtheneﬁf at bipdntogpangrsatiosnsefecismd MCSF) |

ll!_ : L51|2L ldo@s ndt Ibm%it lorxﬁil df.bcr%iitll_é t&sgﬁe P{}Bafgrea*t (i belnh{g%a{xt:}eﬂ? S%Dslueu F. -1
FLT-3, a g%%\%ﬂettﬁd?i oftc?z[]gxnﬂog&gre?n fi %%ﬁé atticn ngel\rlflgnoﬁgc?yh agrléﬁlpThe et hod

of claim erein € radionuc R S
binding fragment thereof binds to 80% or more of human invasive pancreatic

adenocarcinoma, intraductal papillary mucinous neoplasia, PanIN-1A, PanIN-1B and
PanIN-2.

13. The method of claim 11, wherein the anti-pancreatic cancer antibody or antigen-
binding fragment thereof binds to PanIN-1A, PanIN-1B and PanIN-2 but not to

pancreatitis.

14. The method of claim 11, wherein the anti-pancreatic cancer antibody or antigen-

binding fragment thereof is a naked antibody or fragment thereof.

15. The method of claim 14, further comprising administering at least one therapeutic

agent to the individual.

16. The method of claim 11, wherein the anti-pancreatic cancer antibody or antigen-

binding fragment thereof is conjugated to at least one therapeutic agent.

17. The method of claim 16, wherein the therapeutic agent is selected from the group

consisting of a radionuclide, an immunomodulator, a hormone, a hormone antagonist,
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consisting of 111 In, 177Lu, 212Bi, 213Bi, 211At, 62Cu, 67Cu, 90Y, 125 I,
131 | 32P, 33P, 47Sc, 111Ag, 67Ga, 142Pr, 153Sm 161Tb 152Dy5 166Dy 161Ho
166Ho, 188B8eb10lB3We, 189Re, 212Pb5 223Ra, 225Ac, 59Fe, PBEBAIS2009ASHIBOST ,
99Mb5 105Rh5 109Pd5 143Pr, 149Pnb 169Er5 1941r, 198Au 199Au5 211Pb5 58Co,
80mBr, 99mlc, 103nRh, 109Pt, 119Sb, 189n0s, 192Ir5 219R 5 215P0o5 221Fr5
217At 5 255Fmehziis ah3iNG-s&hdd, olipbBucle 224 AabsiRRB), an 833InTe iihBritor,&13m n, 95Ru5
97Ru, 103Ru, 105Ru, . 107Hg, 203Hg, 121mle, 122nire, 125nTe, 165Tm 167Tnb
168Tnd 197 MNORASHIC therpglticngghty d Cylglgxic agsil, §1drugy EoXin, i apGIESNess3. The

met hod of Gh@bibddid of prblBEocO IR Si Ng admi nistering to the individual a
second therapeutic agent that is not conjugated to the anti-pancreatic

cancer angifRAYeREd dihigED7, R thel drBI &R ected from the group consisting of

nitrogen mustards, ethylenimine derivatives, alkyl sulfonates, nitrosoureas,
gemcitabine, triazenes, folic acid analogs, anthracyclines, taxanes, COX-2 inhibitors,
pyrimidine analogs, purine analogs, antibiotics, enzyme inhibitors,
epipodophyllotoxins, platinum coordination complexes, vinca alkaloids, substituted
ureas, methyl hydrazine derivatives, adrenocortical suppressants, hormone antagonists,
endostatin, taxols, camptothecins, SN-38, doxorubicins and their analogs,
antimetabolites, alkylating agents, antimitotics, anti-angiogenic agents, tyrosine kinase
inhibitors, mTOR inhibitors, heat shock protein (HSP90) inhibitors, proteosome
inhibitors, HDAC inhibitors, pro-apoptotic agents, methotrexate and CPT-11.

19. The method of claim 17, wherein the toxin is selected from the group consisting of
ricin, abrin, alpha toxin, saporin, ribonuclease (RNase), DNase I, Staphylococcal
enterotoxin-A, pokeweed antiviral protein, gelonin, diphtheria toxin, Pseudomonas

exotoxin, and Pseudomonas endotoxin.

20. The method of claim 17, wherein the immunomodulator is selected from the group
consisting of a cytokine, a stem cell growth factor, a lymphotoxin, a hematopoietic
factor, a colony stimulating factor (CSF), an interleukin (IL), an interferon (IFN), a
stem cell growth factor, erythropoietin, thrombopoietin, tumor necrosis factor (TNF),
granulocyte-colony stimulating factor (G-CSF), granulocyte macrophage-colony
stimulating factor (GM-CSF), interferon-a., interferon-f, interferon-y and the stem cell

growth factor designated "S1 factor".

21. The method of claim 20, wherein the cytokine is selected from the group consisting of
human growth hormone, N-methionyl human growth hormone, bovine growth
hormone, parathyroid hormone, thyroxine, insulin, proinsulin, relaxin, prorelaxin,
glycoprotein follicle stimulating hormone (FSH), thyroid stimulating hormone (TSH),
luteinizing hormone (LH), placenta growth factor (P1GF), hepatic growth factor,
prostaglandin, fibroblast growth factor, prolactin, placental lactogen, OB protein,
tumor necrosis factor-a, tumor necrosis factor-8, mullerian-inhibiting substance,

mouse gonadotropin-associated peptide, inhibin, activin, vascular endothelial growth
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24. The nethod of claim 23, wherein the anti-pancreatic cancer antibody or
anti genbi nding fragnent thereof is conjugated to a radi onuclide and the
second t hwoapsutrmoagent is a radi osensitizing agent thaCTits2@dnsipst er ed
to the individual before the antipancreatic cancer antibody or fragment is
adm ni stered. 25. The nmethod of claim 14, wherein the antibody construct is
a bi speci f ifactor, intedrin, sipeibb paetan{ TR NGRoRplatelengroaith fast TGRar, RAWAS,

anti body or. antigen-bindin ragnent thereof and at | east one antibody or

f r agment tH%?lﬂ‘ﬁl“lﬁ‘ﬁsgr?whaflaﬁgbi’éﬂs‘%lﬁﬂ’é(et%? fagprellegthrepistin GXPk he net hod
further conplbsfscATmAbLst Bid PN he: ; ed it o, at | east
one t her apeutei c%afgent . g% E{Pﬁgg%?ﬁhg{ﬁ&%&gpaﬁn%q%g t]\hq%e}cg(?é]}ﬁgggégn I body

construct iGSH, Ir-i,Merie IDN, TLdotk-4ands | I0cK )ILCRMSSE UCH, TEMRITLSI NGO copi es
of a PAMA anti bod fragsmsnt noi ety attached to one cogy of a 679 anti body
fragment nolePylahts Knb . thrigellabl dlcbhdb2d cl-2bddFi EleE-3aandiewafin, one HSG

hapt en. 27. 1 . in the anti body construct conprises
A eong Aﬁ%ﬁgﬁgﬁ&ﬁﬂn Qhd bRk o %ﬁbﬁ;ﬁ

or antigen-bindin agnment thereof that binds to a

t unor - as i at i gen (T . .28. The nethod of claimz27, wherein the
second a%?’ic%% yechln(%%sfleﬁﬁaelg} fe6d'e"’f'$?re{")(3rlrlll ﬁﬁé@? 8‘15}31% 6%1%6?6&6:& BP9 pUPAND,
SPANI, Nd2cofsizting, of CCAR,'"ant P2 Bpa @it Flbadi ‘e, aficibddi €31t &'ptiperiew s

antigens sych Le , ti bodi es,,against . carcinoenbryonjc apti gen (CEA),
CEACANB. colSnn fé? b i gﬁm;ﬁ%&% Y, %fm%g}ag% leﬂ&eemlmgc

- 4,
MJC- 5ac, MUEnpl6;712 2 - 0,77 CD7%4. @EM%O,los 1 309 HEEJ?2/1 , EGFR,
EGP-1, EGP- Zgéhng?%iﬁgaéizz%é(?ﬁ)efs, VEGF PIGF, |hsuﬂ?’n-llﬁ e grbwtﬁrldf act or
(1LGF), carBeni ETanifau,asau, X! 'PbeliasdfTBr, priat.dP8RrhdEirty BBty 1800 Pact or

| L- 6, oncogene pfoduet S;7bchss2, Kras,  p53, -HERZ,neu,,cNE] and anti bodi es
agai nst turmR'l eé)loosilgs"su‘ggtaﬁ‘@escazy’ Agmzz od BF dek ecti ngror dPagnosi ng

pancr eat i ¢ *gancer, cOMpE | By 18], adimgisimgei mgno @micndisyp dueatr,an anti body
construct qﬁnprilg ng,at 47east51 one_anti lancgeati c gancer ant i body or

ant i gen- bi nditny f PagiiBnt > Cher &af {'Bat “DIndBrandpdnéb.eati c cancer cells and
does not bind to normal pancreatic tissue or pancreatitis or benign

pancr eat 2T Thie ssatleqd afirodhitln) 16 €étrdet comgptitieg adminieingctonisd indotiduad usetohd

pancreatic cancer. cells. 30. The method. of claim 29, wherein the
anti - pancr éléecr?ﬁ?u@%ﬁ%eéﬁt ﬁ?ﬁfsi II%HQ}nJBgEﬁE&OttBe pafPAficAcatic cancer antibody or

antigen-binding fragment.

24. The method of claim 23, wherein the anti-pancreatic cancer antibody or antigen-
binding fragment thereof is conjugated to a radionuclide and the second therapeutic
agent is a radiosensitizing agent that is administered to the individual before the anti-

pancreatic cancer antibody or fragment is administered.

25. The method of claim 14, wherein the antibody construct is a bispecific or multispecific
antibody comprising at least one PAM4 antibody or antigen-binding fragment thereof
and at least one antibody or fragment that binds to a hapten on a targetable construct,
and the method further comprises administering a targetable construct attached to at

least one therapeutic agent.

26. The method of claim 25, wherein the antibody construct is a trimeric DNL (dock and
lock) construct comprising two copies of a PAM4 antibody fragment moiety attached
to one copy of a 679 antibody fragment moiety and the targetable construct comprises

at least one HSG hapten.
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Panl N-1 B, Panl N-2, invasive pancreatic adenocarci noma, pancreatic

carci noma, nuci nous cyst neoplasns (MCN), intrapancreatic nuci nous

neopl asnmswOl2PM1780d | ntraductal papillary nuci nous neopCadisac09®3i1oThe

met hod of claim 29, wherein the anti-pancreatic cancer antibody or

anti genbi ndi ng fragnent thereof binds to 80% or nore of human invasive
pancr eat 0¢. Hitanahed of digirm] 1,iwHerdal tet aakibedpddnls@iot cﬂm?ti@@lbﬁseﬁﬁﬁpélﬁﬁ)b@y

Panl N- 1A, Panl N-1B and Panl N-2. 32. The nethod of clajim 29, wherein the
ant i - pancr e4@neeabinding dremsaiirersp! that bigdviviatumagasseagivdntigererleést). bi nds t o
Panl N-1 A, Panl N-1B and Panl N-2 but not to pancreatitis. 33. The nethod of

cl ai m 2928 wHermesthod pieclaint 27, peisesie Hiei secadrragibodinisisbleetpd dromathe iggampbi ndi ng
fragnment t i i o] e i ost i-ca agent,. 34. The

met hod of | crananesT GREL PN EANI R RGP ARG B ne gr oup

consi sti ng aatibédiéaudi oot Eleintkeanti@esodiich as Le@yemtibodied ddasesacinberdBSohic a
chem | um nescent agent, a biol um nescent agent, a paramagnetic ion, an

enzyne and @&l »%%%n%@‘?'@%&@rﬁnpg%ﬁ@ﬁépm LaYUE&i m 34,

wherein th a i k. d RreciadLettghi Seh € &ngroup
consi st ngq\é)I 1%8\??1]@ %,11\3}'@?,15211677'_“, 1?SF, SEZeﬁEéZ%’, égg%ﬁbzg](%ﬁ%g’?& 68Ga,
86Y, 90V, 897138, 8iPéncuQBGER, @GPFL, EGR20) angid2Bhesisd 2dtors, VAGH, PIGBL |, 154

158Gd, 32P,. 1.1C, 13N, 0, , 188Re, .5 1Mh,_ 52mVh, 55Cp, 72As, 75Br,
768r 82rrRH?S”_é‘§g}kF %?W@t]’f‘rﬁ_%tpr éﬁﬁiﬁ-ea_rlb&&tca@}wwia%it*fr}aaﬂneﬁﬁ%%é-ﬂeﬂveds6. The
met hod of  Gh@hiM fd&or, WN&J, 8hébokReploatiOMeLh] ’isi 553 HErR@M! BeIETeigod furt her
conprising PET i maging. 37. The method of claim 34, wherein the

par amagnet iagtibeshes agaist wgtos defropasulistangesoup consi sting of chromum (111),
manganese (I11), iron (1I1), iron (I1l), cobalt (I11), nickel (I1), copper

1)y, i | |l fum (LI ' 1).... gadol i ni 11y,
\(/an)adi Eﬁ???/ fé%gr"gidétﬁf Wd‘ ﬁé‘lﬁ)‘ké’éﬁ}r‘% ?‘ira%ewﬁ’g’llpk‘%%iﬁm ?ﬁ |O)I glngmeﬁbi u?n
I11). 38. The. method af claj.m.34, wherejn. t i ti t is.
{1 uos esoant® | SETITR hegh B EaH ap Ao R ot 5 ORaS bt AR S g g

f1uorescein i ggichia€ie¥anat entidoay dammtiRn-HMNEOBhYh O thdteo MANMAREIADI N,
al I ophycocyani n, o-phthal dehyde and fl uorescam ne, or a chem | um nescent

| abel i ng conpRAisEEatie cancerer!ragdperenaybiggo normal pancreatic tissue or pancreatitis
or benign pancreatic tissue; and

b) detecting the antibody construct bound to pancreatic cancer cells.

30. The method of claim 29, wherein the anti-pancreatic cancer antibody binds to PanIN-
1A, PanIN-1B, PanIN-2, invasive pancreatic adenocarcinoma, pancreatic carcinoma,
mucinous cyst neoplasms (MCN), intrapancreatic mucinous neoplasms (IPMN) and

intraductal papillary mucinous neoplasia.

31. The method of claim 29, wherein the anti-pancreatic cancer antibody or antigen-
binding fragment thereof binds to 80% or more of human invasive pancreatic
adenocarcinoma, intraductal papillary mucinous neoplasia, PanIN-1A, PanIN-1B and

PanIN-2.

32. The method of claim 29, wherein the anti-pancreatic cancer antibody or antigen-
binding fragment thereof binds to PanIN-1A, PanIN-1B and PanIN-2 but not to

pancreatitis.

33. The method of claim 29, wherein the anti-pancreatic cancer antibody or antigen-

binding fragment thereof is conjugated to at least one diagnostic agent.
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consisting of lumnol, isolumnol, an aromatic acridiniumester, an

i mdazole, an acridiniumsalt and an oxal ate ester, or a biol um nescent
conpound wWel2eoma@ohr om t he group consi sting of |uciferi rCTIusedobmsasE and
aequorin. 39. The nmethod of claim?29, wherein the nmethod is used in

i ntraoperative, endoscopic, or intravascul ar procedure. 40. The net hod of
cl ai m 2934\ifterméthod bfclaint 3 hodherdn st diagiostiSagent fsissltied floM thedoelp and | ock)
construct conprisi t cqpj es of a PAMA anti body fragnment noiety attached
to one copy°8 IStéflgG%gq raﬁﬁpbﬁ%s ? F%ﬁge%?%reéﬁ’dﬁ pENLFethsBr UMiRgsRatt
conprises adghih siofirhiddsdeft 4438t hpdiki-GHétc Bnl A 8LARLEd G st COMPT !SI NG
at | east one HSG hapten, wherein'the targetable construct I s conjugated to
at | east orkaghositpweshi.c agent. 41. The net hod of claim 40, wherein the

di agnostic agent is 18F and the nethod further conprises PET inaging.42. A
met hod of5.dilegnabodgf Painc34athiecein drecbagnosiipadent 3G radipnadlidaissletigd znonﬁnlt i body
according tp claim 1, wherejp the antihpdy, | speither Jabeled i th at | east
one di agnoslﬁ‘? group spRsiging e ﬁhtiﬁodgﬁ‘i"s&ga ; o&ua éPsp@E’i 1% ddti body t hat
bi nds to a*turigt birg Censtwct2o] @beled 3 thy at-iisgasvpong thagppsere agent;
b) exposing,.t he51ant'2body55to 3, sargpl e765u§20ect8ed of containing pancreatic
cancer cell s,ReanMnc§ "Wt 66t (igst RBr.prBs 61 RG, B8, anvilisodymineybdtat,orpancr eat i ¢
cancer cells in thettsanpl e, wherein binding of antibody to the sanple

i ndi cates the rBP'eegleln%rg‘ of pancreatic cancer. 43. The nethod of claim 42,

wherein bhjindin f i.bo to the sanpl e distjspguishes the _presence of

pancr eat ?é:qg’ﬁﬁjgeéﬁoq‘&g‘iaﬁl ?%heﬁ?naﬁrfﬁﬁlﬁn% €i%a %Edfheﬁﬁéogﬁ”?}ﬁé sanpl e.
44. The metBpgrighge PEA! iR« Wher ei n binding of antibody to the sanple

di stingui shes the presence of pancreatic cancer frompancreatitis in the

sampl €. 4P TnlRt f0dyinl 3£1aHoMif the ISR RNBiOINAL Wedly ABK POk ubO the

sanple is diagnostic o € presenc y Sstage pancreatl ncer in
t he sanpl e.cod@stinghd chetnhiooh @), ohemiganed (ITiren €111, irtre (1B todadd YD), iHclekposed t o

h le j.0 Vi in vit 47. Th hod of claim 42 wherejn the
sampi o s A1EePBF (iRt o). sawAgimR i, Kesoush i) kdSiubrdifing. an
or gani ¢ phaggadeh (BSté®hn® (NI '8 spREHM GBNMoEnRE! Q11§ abdErbium (111).

38. The method of claim 34, wherein the diagnostic agent is a fluorescent labeling
compound selected from the group consisting of fluorescein isothiocyanate,
rhodamine, phycoerytherin, phycocyanin, allophycocyanin, o-phthaldehyde and
fluorescamine, or a chemiluminescent labeling compound selected from the group
consisting of luminol, isoluminol, an aromatic acridinium ester, an imidazole, an
acridinium salt and an oxalate ester, or a bioluminescent compound selected from the
group consisting of luciferin, luciferase and aequorin.

39. The method of claim 29, wherein the method is used in intraoperative, endoscopic, or

intravascular procedure.

40. The method of claim 29, wherein the antibody construct is a trimeric DNL (dock and
lock) construct comprising two copies of a PAM4 antibody fragment moiety attached
to one copy of a 679 antibody fragment moiety and the method further comprises
administering to the individual a targetable construct comprising at least one HSG

hapten, wherein the targetable construct is conjugated to at least one diagnostic agent.

41. The method of claim 40, wherein the diagnostic agent is '*F and the method further

comprises PET imaging.
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sanple is exposed to the anti body. 48. The nethod of claim47, wherein the
organi ¢ phase is butanol. 49. A DNL construct conprising a first fusion
protei n amo 2a1acnd fusi on protein, wherein the first PaFUS20090683162 N
conprises an hPAMA anti body or antigen-binding fragnment thereof attached to
a DDD peptide or an AD peptide and the second fusion protein conprises an
AD pept i 4& Aethotl o€ dfdghsding psricesatipcaicer comrigig: Ses a DDD peptide or a DDD
pepti de when the first fusion protein conprises an AD peptide. 50. The DNL

construct af %t@hfﬂg”ﬂ%,an%@d)ead&ofdhﬁg olRiREN tthdfein ﬁheam BeRhdrdevel&EQ | D
NG 34) and the AD peptide is an AD2 pep tldeq§iEQ ID NO 36).5 1. The DNL

construct of Wﬂbﬁ 6@9Onﬂﬁé%EQ%w@ﬁ@ﬁéé@Eﬁ@mb @mmﬁﬁﬁﬁéﬁﬁmﬁéhé@hP%bated to a
| yet hyl f 49,
Pherein'the. sBeiis e e{é%teéeogﬁmg%}F%’rmﬁé‘gméa‘ﬁ&?ﬁi’{e”ﬁ%&s%‘f WL ke ow

construct cl ai.m 52 ere he c tokln I nt erferon- 54.
The DN comtde SRR e gl BEA s B R sl Briheel iR Qi s es
an h679 antibg@dy or antigen- blndlng fragnent thereof. 55. Use of a DNL
construct according to claim49 for the manufacture of a nedi canent for the

therapy, dejegdd@ing@Me HeRIOST sntbbdPBHGH B PakcréAR@heer cells in the sample,

wherein binding of antibody to the sample indicates the presence of pancreatic

cancer.

43. The method of claim 42, wherein binding of antibody to the sample distinguishes the

presence of pancreatic cancer from normal or benign pancreatic tissue in the sample.

44. The method of claim 42, wherein binding of antibody to the sample distinguishes the

presence of pancreatic cancer from pancreatitis in the sample.

45. The method of claim 42, wherein binding of antibody to the sample is diagnostic of the

presence of early stage pancreatic cancer in the sample.

46. The method of claim 42, wherein the antibody is exposed to the sample in vivo or in

vitro.

47. The method of claim 42, wherein the sample is a serum sample and the method further
comprises performing an organic phase extraction on the serum sample before the

sample is exposed to the antibody.

48. The method of claim 47, wherein the organic phase is butanol.

49. A DNL construct comprising a first fusion protein and a second fusion protein,
wherein the first fusion protein comprises an hPAM4 antibody or antigen-binding
fragment thereof attached to a DDD peptide or an AD peptide and the second fusion
protein comprises an AD peptide when the first fusion protein comprises a DDD
peptide or a DDD peptide when the first fusion protein comprises an AD peptide.

50. The DNL construct of claim 49, wherein the DDD peptide is a DDD2 peptide (SEQ
ID NO:34) and the AD peptide is an AD2 peptide (SEQ ID NO:36).
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51. The DNL construct of claim 49, wherein the second fusion protein is conjugated to a
polyethylene glycol (PEG) moiety.

52. The DNL construct of claim 49, wherein the second fusion protein comprises a
cytokine moiety.

53. The DNL construct of claim 52, wherein the cytokine moiety is interferon-o2b.

54. The DNL construct of claim 49, wherein the second fusion protein comprises an h679
antibody or antigen-binding fragment thereof.

55. Use of a DNL construct according to claim 49 for the manufacture of a medicament

for the therapy, detection or diagnosis of pancreatic cancer.
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