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Recombinant antibody proteins are provided that specifically bind fibroblast activation protein alpha (FAP«) and comprise framework
modifications resulting in the improved producibility in host cells. The invention also relates to the use of said antibodies for diagnostic




cally binds to FAP was devel oped and described in US Patents 5,059, 523 and
25 WD 93/05804, which are hereby incorporated by reference in their
entirety. One serious problemthat arises when using non-human anti bodi es
for ap- plicaoesisin vivo in humans is that they quickly rai SBCREPSSmRN 1
anti-non-human response that reduces the affgcacy of the antibody in
patients ang é npairs con- 30 tinued adm nistration. Hunmanization of

non- human an ‘bodi es is comonly achieved in one of two ways: (1) by
constructln non- hunan/ unan chlnqilc anti - |es wher g in t he non- hunan
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TGCAGGCTGA
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CCGCTCACGT

Fig. 2

1
DIVMTQSPDS
51
KLLIFWASTR
101
PLTFGQGTKV

Fig. 3

1

GACATTGTGA
.51

GAGGGCCACC

- 101

 ATCAAAAGAA
151
AAACTCCTCA
201
GTTCAGTGGC
251 :
TGCAGGCTGA
301
CCGCTCACGT

AGATGTGGCA
311
TCGGACAAGG

11
LAVSLGERAT
61
ESGVPDRFSG
111

EIK

11
TGACCCAATC
61
ATCAACTGCA
111 _
CTACTTGGCC
161l
TCTTTTGGGC
211
AGTGGGTTTG
261
AGATGTGGCA
311
TCGGACAAGG

GTTTATTACT
321
GACCAAGGTG

21
INCKSSQSLL
71
SGFGTDFTLT

21
TCCAGACTCT
71
AGTCCAGTCA
121 .
TGGTTCCAGC
171
TAGCACTAGG
221
GGACAGACTT
271
GTTTATGACT
321
GACCAAGGTG

GTCAGCAATA
331 339
GAAATAAAA

31
YSRNQKNYLA
81
ISSLQAEDVA

31
TTGGCTGTGT
81
GAGCCTTTTA
131
AGAAACCAGG
181
GAATCTGGGG
231
CACCCTCACC
281
GTCAACAATA
331 339
GARATARAA

TTTTAGCTAT

41
WYQQKPGQPP
91
VYYCQQYFSY

41
CTCTAGGGGA
91
TATTCTAGAA
141

ACAGCCACCC

191
TACCTGATAG
241
ATTAGCAGCC
291
TTTTAGCTAT

LY



Haynes A., Rogers K, Harvey E. B., Sun L., Ghrayeb J. and Khazaeli M B.
(1989) Mouse/ human chi neric nonocl onal antibody in man: Kinetics and i nmune
10 response Nati. Acad. Sci. 86: 4220). CDR-grafted or_reshaped
human anti - B‘é‘g@z@l%lont ain little or no protein sequences t hat?GAFRE2711
identified as being de- rived from nous#43nti bodi es. Al though an anti body
hur nani sedFigy4CDR-grafting may still be able to elicit sonme inmmune
reactions, such as an anti-allotype or an anti-idiotypic response, as seen
even with patural human anti bodigs, the CDRs115 grafted anti body wll be
si gni fi caniymMT@SSDS NMAMOUEBRAT t MAOK SSODUS EY SRNORENEYAL WerooRPablPPNg a nore
prol onged &1 eat nent ofjpatients.7Another segious limtafion relating to the
conmer ci al gsErWAS ARt EHOUPBRFEQT sEFaTBERES! SsSLORADYA oe8chberaRy is their
produci bil{gy in largg;armounts. In many in- 20 stances TFeconbi nant

expressi onpRfr@GEte® gfRi meric and/or CDR-grafted antibod- ies in cel
culture systens I's poor. Factors contributing to poor producibility may

i ncl ude the choice of | eader sequences and the choice of host cells for
production as well as inproper folding and reduced secretion. |nproper
folding can | ead to poor assenbly of heavy and |ight chains or a transport
i nconpetent conformation 25 that forbids secretion of one or both chains.

of the asdeigbbed protein.
substitutions can result

is generally accepted that the L- chain confers the ability of secretion
In sone instances multiple or even single
in the increased producibility of antibodies.

1 11 21 31 41
GACATTGTGA TGACCCAATC TCCAGACTCT TTGGCTGTGT CTCTAGGGGA
51 61 71 81 91
GAGGGCCACC ATCAACTGCA AGTCCAGTCA GAGCCTTTTA TATTCTAGAA
101 111 121 131 141
ATCAAAAGAA CTACTTGGCC TGGTATCAGC AGAAACCAGG ACAGCCACCC
151 161 171 181 191
AAACTCCTCA TCTATTGGGC TAGCACTAGG GAATCTGGGG TACCTGATAG
201 211 221 231 241
GTTCAGTGGC AGTGGGTTTG GGACAGACTT CACCCTCACC ATTAGCAGCC
251 261 271 281 291
TGCAGGCTGA AGATGTGGCA GTTTATTACT GTCAGCAATA TTTTAGCTAT
301 311 321 331 339

CCGCTCACGT TCGGACAAGG GACCAAGGTG GAAATAAAA

Fig. 6

1 11 21 31 41
DIVMTQSPDS LAVSLGERAT INCKSSQSLIL YSRNQKNYLA WYQQKPGQPP
51 61 71 81 91
KLLIYWASTR ESGVPDRFSG SGFGTDFTLT ISSLQAEDVA VYYCQQYFSY
101 111

PLTFGQGTKV

EIK
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di agnosi s and therapy in hu-
t hat conbi nevd dpes7imat ures of antigen specificity,

hi gh producibility.
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Because of the clinical

Ther ef or e,
to provide anti -

FAP,

mans,

| ow i nmu-

| nportance of specific inmunol ogical
targeting in vitro and in vivo of specific disease-related antigens for

there is a growing need for antibodies
| ow i nmunoBETEPP/§278ind
the pygobl em underlying the .present

body proteins that conbine the properties of

nogenicity in humans,

and hi gh

producibility in reconbinant systens. 5 Disclosure of the invention The
problemis solved by the enbodi nents characterized in the 10

t echni cal

clains. THe
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Accessi on2¥. HB 8269
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oIy

), said neM/antlb

fi br obl asCGIGAARETC| RCGGT,

f r amewor k

ifications re-

cel s as GOP&TEFATo TRGATARSG
F19 and f @5

ATT
201
GGCCACCTTG
251
CCAGCCTGCG
301
ATCGCCTATG
351
AACCCTTGTC

TCCTA

Fig. 8

1
QVQLVQSGAE
51
INPNNGIPNY
101
IAYGYDEGHA

Fig. 9

1
CAGGTGCAAC
51
CGTGAAAGTC
101
TACACTGGGT
151
ATTAATCCTA
201
GGCCACCTTG
251
CCAGCCTGCG
301
ATCGCCTATG
351
AACCCTTGTC

n const ant

re
ACAATGG AT

ACCGTAGGCA
CTCCGAGGAC
GTTACGACGA

ACCGTCTCCT

11
VKKPGASVKV
61
NQKFKGRATL
111
MDYWGQGTLV

TAGTGCAGTC
AGCTGTAAAA
TAGACAGGCC
ACAATGGTAT
ACCGTAGGCA
CTCCGAGGAC
GTTACGACGA

ACCGTCTCCT

rOV|des

(GG

SU|E%;ﬁ% n the

TCCTAACTAC
AGTCTGCCAG
ACTGCAGTCT
GGECCATGCT

372
CA

21
SCKTSRYTFT
71
TVGKSASTAY
121-124
TVSS

CGGCGCCGAA
CTAGTAGATA
CCTGGCCAAA
TCCTAACTAC
AGTCTGCCAG
ACTGCAGTCT
GGGCCATGCT

372
ca

L Alrptrng
TRRSh W?@Mﬁ

AACCAGAAGT
CACCGCCTAC
ACTACTGCGC

ATGGACTACT

31
EYTIHWVRQA
81
MELSSLRSED

GTGAAGAAAC
CACCTTCACT
GGCTGGAGTG
AACCAGAAGT
CACCGCCTAC
ACTTCTGCGC

ATGGACTACT

TCAAGGGCCG
ATGGAACTGT
CAGAAGAAGA

GGGGTCAAGG

41
PGQRLEWIGG
91
TAVYYCARRR

CCGGTGCTTC
GAATACACCA
GATAGGAGGT
TCAAGGGCCG
ATGGAACTGT
CAGAAGAAGA

GGGGTCAAGG

qﬁﬁkﬁﬁﬁing t he
19 (ATCC

binding to
t hey have

y in host
egi ons of




an "antibody protein” is a protein with the antigen binding
20 specificity of a nDnocIonaI anti body. "Conplenentarity determ ning
regions of a anti body" are under- stood to be those ] i d
sequences i nv‘gpg%%lg specific antigen binding ac- cording to Rg'g}g‘?g%'%&i)]at
EE A, WT. T., Perry H M, Gottesnman K448 “and Foeller 25 C. (1991)
Sequences oflgréﬁelns of Innunologlcal Interest (5th Ed.). N H Publi -
cation No. 91-3242. U. S. Departnment of Health and Human Services, Public
Heal th Service, National Institutes of Health, Bethesda, MD.) in connection
wi th Chothi at and Lesk (Lhothia and2iesk (198731J. Ml . Buol. 196:901-917).
30 As USERLVESGAR, VKKBGASVRY "$CRISRWTKT NBYT I HRURQANBGOREERIGGL O t he
exchange, desetion or agidition of ®ingle or neltiple am pe acids in the
vari abl e r egINFINNGIPNY rNORERCIATH ETVORE NS AR MEDSDLRIEDt @AY FCARRR! M Ni ng
regi ons. Frapgwork nodixaficationsysmy;deve an i npact on the™

I mrunogeni ci tAYGYSEGHC | MbYwdoeBLv bivisk ng speC|f|C|ty of an anti body
pr ot ei n. "Fi brobl ast activation protein (FAP)", al so designated

fibroblast activation protein alpha (FAP[err]), |s a nmenbr ane- bound
gl ycoprotein belonging to the serine protease gene famly (WD 97/34927).

As used herein,

No

secreted formof FAP is known.

Fig. 11

1

CAGGTGCAAC TAGTGCAGTC CGGCGCCGAA GTGAAGAAAC CCGGTGCTTC
51

CGTGAAAGTC AGCTGTAAAA CTAGTAGATA CACCTTCACT GAATACACCA
101

TACACTGGGT TAGACAGGCC CCTGGCCAARA GGCTGGAGTG GATAGGAGGT
151 -
ATTAATCCTA ACAATGGTAT TCCTAACTAC AACCAGAAGT TCAAGGGCCG
201

GGTCACCATC ACCGTAGACA CCTCTGCCAG CACCGCCTAC ATGGAACTGT
251

CCAGCCTGCG CTCCGAGGAC ACTGCAGTCT ACTACTGCGC CAGAAGAAGA
301

ATCGCCTATG GTTACGACGA GGGCCATGCT ATGGACTACT GGGGTCAAGG
351 372

AACCCTTGTC ACCGTCTCCT Cca

Fig. 12

1 11 21 31 41
QVQLVQSGAE VKKPGASVKV SCKTSRYTFT EYTIHWVRQA PGQRLEWIGG
51 61 71 81 91
INPNNGIPNY NQKFKGRVTI TVDTSASTAY MELSSLRSED TAVYYCARRR
101 111 121-124

IAYGYDEGHA MDYWGQGTLV TVSS



6 FAP can be characterized by its binding to the nonocl onal
(F19 is obtainable fromthe hybridoma cel
8269 deposited at the ATCO).
speci fi c bwawsT1Slof an anti body pro-
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Fig. 14

1
QVQLVQSGAE
51
INPNNGIPNY
101
IAYGYDEGHA

Fig. 15

1
CAGGTGCAAC
51
CGTGARAGTC
101
TACACTGGGT
151
ATTAATCCTA
201
GGTCACCATC
251
CCAGCCTGCG
301
ATCGCCTATG
351
AACCCTTGTC

T EG%”Eh

erstoo
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ai

RRCTABAGRS B caPorhe

CC Ac-
GTTACGACGA

ACCGTCTCCT

11
VKKPGASVKV
61
NQKFKGRVTI
111
MDYWGQGTLV

TAGTGCAGTC
AGCTGTAAAA
TAGACAGGCC
ACAATGGTAT
ACCGTAGACA
CTCCGAGGAC
GTTACGACGA

ACCGTCTCCT

R BachaC AR AR P

aE?cHﬁ%@ThE

resent

L0 gan

extrac

heg

GGGCCATGCT ATGGACTACT GGGGTCAAGG

372
CA

21
SCKTSRYTFT
71
TVDTSASTAY
121-124
TVSS

CGGCGCCGAA
CTAGTGGATA
CCTGGCCAAA
TCCTAACTAC
CCTCTGCCAG
ACTGCAGTCT
GGGCCATGCT

372
CA

31
EYTIHWVRQA
81
MELSSLRSED

GTGAAGAAAC

CACCTTCACT

GGCTGGAGTG

AACCAGRAGT

CACCGCCTAC

ACTACTGCGC

ATGGACTACT

41
PGQRLEWIGG
91
TAVYFCARRR

CCGGTGCTTC
GAATACACCA
GATAGGAGGT
TCAAGGGCCG
ATGGAACTGT
CAGAAGAAGA

GGGGTCAAGG

anti body F19
line with the accession No. HB
fibroblast activation protein

tein is defined hECEERIN2TIL s
pressi ng -human cel | s.
gpecificity of the proteins of the invention can be determ ned
by standard nethods for the evaluation of binding specificity such as

in an exenplary fashion in exanple 6, 8 and exanple 12.

E,-E&EEM& %@b&%@ﬂ&d elRacanan cathhkadw coceleitediad ng the |ight

alrn variable reglons as described in figures 17 and 18 and

RTARRThARLCEea AT casTdehicead herein are -
erent fromthe constant

o @c&b&c%mheeb%@ﬂ@r@n cheagc@ligreri c anti body

such a chineric antibody nust contain the

°REA%§GE%%§ e ARr @hetRcaker

conparlson al'oné the human constant heavy and |i ght

ARCRARERLAT Y fashi on.

I nventi on,

he muri ne
3%%9%h1F19

regions of F1 9.



cession No. HB 8269). 30 I n one enbodi ment the present invention
relates to anti body proteins having the conpl enentary determ ni ng regions
of the nonoc {ibody F1 9 (ATCC Accession No. HB 8269), sahgpddR%411
anti body pr otk’gclpgds’s@%eci fically binding t%ﬁébr 0o- blast activation protein
wor k nodifi- cations resulting

(FAP), characterized in that they have f
in the inpr ﬁ)roducibilityin host cells as conpared to a chi- neric
anti body having the variable regions of F19 and foreign constant regions,

wherein said anti body protein is derived fromthe nurine anti body
designated Al 9 (ATCC Addessi on No.21HB 8269). &L To gEnerate humani sed
FAP- speci f i QWIVJSBAE (IKKESASVKY SOKESCYTENtEWDIHWVRQA CBAQREEEIGE, havi ng
vari abl e re@ions of theilight and teavy chai ms1of F1 9 apt human |ight and
heavy const arMpNNEHi NS NOKFHTERMTY efyDTSRETACD NSEL.SSLR SBD aNAVPYOARRERCt | on of
chi neric nousg/ human antiibodi €s T s a®l124nown (Boul i anne et al. (1984),

referenced abox®pEoh deomwsdg@tvedrvgs an exenpl ary fashion in exanples 1o
1 and 2. The variable regions of the antibody proteins of the present

const ant

Fig. 17

1
DIVMSQSPSS
51
KLLIFWASTR
101
PLTFGAGTKL
151
KVQWKVDNAL
201
EVTHQGLSSP

Fig. 18

1
VQLQQSGPEL
51
NPNNGIPNYN
101
AYGYDEGHAM
151
LVKDYFPEPV
201
TQTYICNVNH
251
PKPKDTLMIS
301
QYNSTYRVVS
351
EPQVYTLPPS
401
PPVLDSDGSF
451

PGK

invention are typically linked to at
region (Fc),

LAVSVGEKVT
ESGVPDRFTG
ELKRTVAAPS
QSGNSQESVT

VTKSFNRGEC

VKPGASVKMS
QKFKGRATLT
DYWGQGTSVT
TVSWNSGALT
KPSNTKVDKK
RTPEVTCVVV
VLTVLHQDWL
REEMTKNQVS

FLYSKLTVDK

MSCKSSQSLL
SGFGTDFNLT
VFIFPPSDEQ

EQDSKDSTYS

CKTSRYTFTE
VGKSSSTAYM
VSSASTKGPS
SGVHTFPAVL
VEPKSCDKTH
DVSHEDPEVK
NGKEYKCKVS
LTCLVKGFYP

SRWQQGNVFS

YSRNQKNYLA
ISSVQAEDLA
LKSGTASVVC

LSSTLTLSKA

YTIHWVRQSH
ELRSLTSEDS
VFPLAPSSKS
QSSGLYSLSS
TCPPCPAPEL
FNWYVDGVEV
NKALPAPIEK
SDIAVEWESN

CSVMHEALHN

| east a portion of the inmunogl obulin

WFQQKPGQSP
VYDCQQYFSY
LLNNFYPREA

DYEKHKVYAC

GKSLEWIGGI
AVYFCARRRI
TSGGTAALGC
VVTVPSSSLG
LGGPSVFLFP
HNAKTKPREE
TISKAKGQPR
GQPENNYKTT

HYTQKSLSLS



typically that of a human i mmunogl obul i n. Human constant regi on DNA
sequences 15 can be isolated in accordance with well-known procedures from
a variety of human cells, but preferably imortalized B cells (see Kabat et
al ., supra, WOR¥SNS187/ 02671). Hence the antibody proteins of PEEP¥22HIt | on
may contain all or only a portion of 78 constant region as |long as they
exhi bi t specific bi nding to the FAP antigen. The choice of the type and

ext ent oﬁF; g constant region depends on 20 whether effector functions

| i ke conplenent fixation or antibody dependent cellular toxicity are
desired, and on the desired pharnmacol ogi cal properties of the antibody
protein. The antibody protein of the invention will typically be a tetraner
conS|st|§§ of two I gt chalngi vy chaln but y al so be dineric,
.e. con n a Fab or Fv
fr agrrent %é "T‘%Egéf bg?#‘ilg ﬁﬁ?ﬂ%‘go EE&&C%E F GRREAGRAr el ates to
anti bod % ot ei ns_at8Brdin ctdPised in that t hey
have a VA&frapiel P?gﬁ@A%ﬂ§§aCTe T%%T%%%T% 9%??35@%Aﬁe%5 TTRIPRC regi on, each
joi ned t%*3 human c®n8t ant re . Qular, th&8%ariable region of
t he IlgH? %ﬁ%@%GﬁﬁsC GEQFQ% ﬁ%ﬁ%ﬁr p?EA%@GCQQﬁs?%ﬁBT?EGFBn and the
vari abl e2?%gi on_ of $%€ heav ®d to a hedR anma- 1 const ant

regi on. % FCRRFRNAEAFEE T o@ﬁ@@$%¢ %ﬁﬁ@ﬁﬁ%¢%@ @?@ﬁ? ARfCGheavy chai ns

are al so®3Qail abl e $2%t he ex
CCTCAGCAGC ACCCTGACGC TGAGCAAAGC AGACTACGAG AAACACAAAG

590 600 610 620 630
TCTACGCCTG CGAAGTCACC CATCAGGGCC TGAGCTCGCC CGTCACAAAG
640 650 660

AGCTTCAACA GGGGAGAGTGT

Fig. 20

114 124 134 144 154
RTVAAPSVFI FPPSDEQLKS GTASVVCLLN NFYPREAKVQ WKVDNALQSG
164 174 184 194 204
NSQESVTEQD SKDSTYSLSS TLTLSKADYE KHKVYACEVT HQGLSSPVTK
214-220

SFNRGEC



6 Therefore,

I n one particul ar enbodi nent the anti body proteins of the

I nven- tion contain a human kappa constant r

particul ar enbodi ment the anti body proteins of the invention #ﬁ%F |
human gamm-WQ:??fﬁgf%{nt region. One particular "chineric F1 9 2’ ' 093)3(/}5'"‘il

protein (cFl 9) consists of the |ight and/fe

and high avidity to the FAP anti gen.

t he expressi

at

3/8 of CcF

As dem

egion. Al so,

i n anot her

nti

. avy chain variabl e and constant
regi ons des&igh®t in Figures 17 to 22. cF19 denonstrates specific binding

10

onstrated in exanple 2,

9 in COS cells (cells derived fromthe kidney of an
African greECATIUAGOA IASGRUTCATAEGTEITCOOS BEHEECACCED GOTAGAAGAGWI ch s

| east 10428 d | ess t han nost anti bodi es.

In an attenpt to increase

expressi on |CAGITC THEGE RACAQAGCOE LEC TGRELER CeCTECTCAAE h@AETRCYTEEgi on was
changed by sansstitution of proline to | eucine at position -9. This single

change i n amdgBAAIAGHET GACESTEROR ITGERACTCAG reSelCeTGAN aAGLeasGTdaou-

t he amount @&2xchineric anti body produced in COS cells .
of this partdxaNGeTTIC IE83ECTGIMAD ARBAGTCATR (eCACTCHACT oCCOMCAGCAGt at ed

| eader se- @mnce of the |light chain:

bl i ng

For the expression

MDSQAQVLM_LLLW/SGTCG, and the

foll ow ng | esdimCIACE apErTETaiA (FEACEEEGCE NECACCCAGNBYWFACATSEIASVLS wer e

used.

623
ACGTGAATCA
673
AAATCTTGTG
723
CCTGGGGGGA
773
TCATGATCTC
823
CACGAAGACC
873
GCATAATGCC
923
GGGTGGTCAG
973
GAGTACAAGT
1023
AACCATCTCC
1073
TGCCCCCATC
1123
CTGGTCAAAG
1173
TGGGCAGCCG
1223
ACGGCTCCTT
1273
CAGCAGGGGA
1323
CCACTACACG

CAAGCCCAGC

ACAAAACTCA

CCGTCAGTCT

CCGGACCCCT

CTGAGGTCAA

AAGACAAAGC

CGTCCTCACC

GCAAGGTCTC

AAAGCCAAAG

CCGGGAGGAG

GCTTCTATCC

GAGAACAACT

CTTCCTCTAC

ACGTCTTCTC

CAGAAGAGCC

AACACCAAGG

CACATGCCCA

TCCTCTTCCC

GAGGTCACAT

GTTCAACTGG

CGCGGGAGGA

GTCCTGCACC

CAACAAAGCC

GGCAGCCCCG

ATGACCAAGA

CAGCGACATC

ACAAGACCAC

AGCAAGCTCA

ATGCTCCGTG

TCTCCCTGTC

TGGACAAGAA

CCGTGCCCAG

CCCAAAACCC

GCGTGGTGGT

TACGTGGACG

GCAGTACAAC

AGGACTGGCT

CTCCCAGCCC

AGAACCACAG

ACCAGGTCAG

GCCGTGGAGT

GCCTCCCGTG

CCGTGGACAA

ATGCATGAGG

1362
TCCGGGTAAA

AGTTGAGCCC

CACCTGAACT

AAGGACACCC

GGACGTGAGC

GCGTGGAGGT

AGCACGTACC

GAATGGCAAG

CCATCGAGAA

GTGTACACCC

CCTGACCTGC

GGGAGAGCAA

CTGGACTCCG

GAGCAGGTGG

CTCTGCACAA



According to the invention the term"inproved producibility” in host cells
re- fers to the substantial inprovenent of expression |evels and/or
purified antibody yields when conpared with the expression | evels and/or
ant i body yiwiodg/sefs1a chi- 25 nmeric antibody w thout framewoP&r/EP99/02711
modi fications as defined above. Two pgmgii cul ar but not limting exanples
for dermppgimating inproved producibility are exenplified for the COS cel
expressi om system (in exanples 2 and 5) and for the CHO cell expression
systenl(igsexanple 10 and 11). 30 While the nutation of the | eader
SequenceAgegéngQQSBAgs§§§958!e%ﬂAe&cLOg BYPEERYIOR Yiveldakeyhe chimeric
y, a substantral "i np as de- fine

F1 9 anti rovenen ereinrefers to an

tactor - of L apAVLEeR, EETRREsU ke RBl AR CIREKRD Ko RUReRYER: . 00 °

modi o spp ok THECE FCPAPREGSE, PRTF ek kTR PR FECERREVRRYE) el os " encoed.

pe bRk O RE ke SPELOTRCL BB ENET ¢
'n more %&ﬁ&éﬁ&eﬂpﬁgiﬁﬁﬂs FRRGOPNERS | Pl ShEL SR ArRRLVERgY Proteins,

375
LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY SKLTVDKSRW
425 454

QOGNVFSCSV MHEALHNHYT QKSLSLSPGK




characterised in that their expression levels in crude nedia sanples as
deter- mned by ELI SA and/or purified antibody yields exceed the expression
| evel s 10 ofs7iayrification yields of the chineric antibodipggppodbayi
framework nodifica- tions by at least a factor of 20. In a nost preferred
enbodi nent, antibody proteins, charactegpmggd in that their expression

| evel s in crude nedia sanples as determ ned by ELISA and/or 15 purified
anti body yi ellig. 334eed the expression | evel s and/or purification yields of
the chineric antibodi es HPERSHEFPar rmd-i--F‘i"&éhi ns by at |east a
factor of 100. | nproVeUeHTa¥ae?si | | S25.C 0 F’E\ﬂﬁ?méﬁfi body proteins
of the invention 20 can be denmg | yotic cells in general as
shown for COS and CHO (Chi nese Manst efmigvary deriiggd cel | s) eukaryotic
cells (see exanples 5 and 11) 4 t he present
invention relates to reconbi ik r-'ﬂﬁt'eri sed in that
they display inproved produgdbility in eukaryotic cé sMC5 |n a preferred
enmbodi nent the presentSH4%eili on rel ahRN 1068 ant i body:. r-cﬁa@i"*’ls, wherein said
eukaryoti c S¥fQorgin ofregieptisaselhanst er Oyar ypcel | (CHORgel I). 1t was
unexpectedly found that cert s..Hyfman keapd dogprant ggion (cDNA)

chai n vari abl e regi ons SHédle ility of the antibody
pro- BamHI/Bglll (BstYT)

i

Bi n frameypQidscagpdi ficatif
R ne the inproved predu

ColE! origin of replication”

HCMVi enhancer/promoter/intron elements

- Maultiple cloning site: 5> Miul-HindHII-Sall-Xbal-BamHI 3’
spaC2 termination signal sequence (also known as Arnie)
pSV2neo vector fragment

Arnie E coR]

dhfr-resistance gene = _HCMVi promoter

CrippledSv40e _. 2868 “Hind Il
SV44Q origin of replication MCS
g p gt s pG 1 D I 5 ateanans
SV40] | 7.3 kb
e Bam H|

(not to scale)

“Human gamma-1 constant region (cDNA)

> ' S BamHUBglll (BstYl)
ampicillin-resistance gene Arnie
Bl HCMVi enhancer/promoter/intron elements

I Multiple cloning site: 5> Mlul-HindIlI-Sse83871-Pmel-Sall-
Xbal-Pacl-BamHI 3’

B spaC2 termination signal sequence (also known as Arnie)
pSV2dhfr vector fragment

ERSATZBLATT (REGEL 26)



teins of the invention. Three versions of reshaped. light chain variable
regi ons, designated version A, B, and C, as described in Figures 1 to 6,
wer e prepared. 8 Light chain variable region versions A, B, and C
denonstrat e WOB¥5HAt i al |y i nproved producibility in CHO cel | POTERINRATDI e
11). Wiile light chain variable regi opmqMmgrsions A and C differ fromlight
chain varp'ig_btg region version B by only two comon am no acid residues they
di splay an even further substantial im 5 provenent in producibility.
There is at |east another 10 fold difference in antibody secretion |evels
bet ween t heyhygesyr reshaped F19 light chain version B and ver- sions A or C.

Reshaped hUWBQ ElSsddehce \@heh9hcho 3 £ Br O gt dick EeEgbhd am no
aci d sequeRces. by.:t'ﬂ&b:‘r"e'g‘fgl@édht_:at. pog%JmLs_%G (Jygr}t_t_c Bhggm,li Qa) and 87

(Tyr to Asp w&%@@m{:@@@e&r&fé@tﬂc t tdcRdghfc dahdigheg 'grbg&anﬁgﬁttl ve
effect 10 on the&BCEeHRENc£Lapability o ant| bodi es cont aining the |ight
chai n variabl e regron versiwnim?B (soudgd dave beep imdirect pf they Tyr to Asp
and Tyr to Phe nutations, considered individually or together, nerely
caused i npr opetgdtadaditaggodgddut tgtgbegtcaddgt ct best et capkaggetgtdtxaett he case
si nce ant 6gen- bt ndhi1rg-assays -show-t hat -4 - - nogt obul-FAs- €om ai1vi-rg F19

i ght chai n sgaetaliggBCchavectitfiacartasagtiqticesagatadaggggatcgacacagtcaa

s 6 T CGD I VM S Q 8 P S§ S L A V S Vv

ggagagaaggttactatgagctgecaagtccagtcagagecttttatatagtcgtaatcaa
121 ----~---~ $-mmmmm - e it e E e e e Fm-mmmm - +
cctctctteccaatgatactecgacgttcaggtcagtctcggaaaatatatcagecattagtt

G E KV TM S C K S8 8 Q 8§ L L Y S R N ©
CDR 1

aagaactacttggcctggttccagcagaageccagggecagtctectaaactgectgatttte
181 --=--~-~-- tmmmm e Fmm——m——- - R ek T +
ttcttgatgaaccggaccaaggtcgtetteggtccegtcagaggatttgacgactaaaag

K N YL A WU FOQOQZ KT PG GO OTSU&PIXKTLTLTIF

tgggcatccactagggaatectggggtccectgategecttecacaggcagtggatttgggacy
241 ~mememee- L et dommmmmmm- Fommmem o drmm - it 2
acccgtaggtgatceccttagaccccagggactagecgaagtgteegtcacctaaaccetge

W A 5 T R E 8 GV P DRVF T G S G F G T
CDR 2

gatttcaatctcaccatcagcagtgtgcaggctgaggacctggcagtttatgactgtcag
301 --------- Fomm - R Y Salalak o formm - $omm—— - +
ctaaagttagagtggtagtcgtcacacgtccgactectggaccgtcaaatactgacagte

D F NLTTISSVOQAETDTILA AVTYTDTCZQ

caatattttagctatccgetcacgttecggtgetgggaccaagetggagectgaAACGTGAG

36 --------- Fomem—mm - m - dmmm e Fomme Fomm e ———— +
gttataaaatcgataggcgagtgcaagccacgaccectggttegacctcgactTTGCACTG
splice donor site

Q Y F 8§ Y PL TF G A GTKULE L K
CDR 3

BamHI
Tggatcc
421 -~==--- 427
Acctagg



15 paired with F1 9 light chain version A or C, suggesting that they were
not grossly m sfol ded. Residue 87 in reshaped human F19 |ight chain version
B seens party l.y responsible for the reduction of secreti
conpar ed to‘&é%’%‘ﬁg A and C. 20 In a preferred enbodi nent, tﬁgﬁg??s)"ez%!‘
I nvention relates to anti body proteins a 434i ng to the invention, wherein
the amino afiig 2% Kabat position 87 of the light chain region is not
asparagi ne. 25 In a nore preferred enbodi nent, the invention rel ates
to anti body proteins according to the invention, wherein the amno acid in
Kabat position Bm&FI% he |ight chain region is selected fromaromatic or
al i phati c am noAAEFIRECAGHCACEHREICARTSLAFEBECEIAIGACAERT TCTHE GICAGERRACTGCA
i nvention rel at es-to antti-body- 80+ proter nst atcordi-ng-to- tte -itnvent i o, *
wher ei n t he ar oFBEFAACHECHETEETACGIT AREBECAF S ACHAPCHRARACRICAIASTLLEREACT I n
region is a tyrosi rkzak SEEMORER ani ne. 9 In _a further enbodinent, the
present invention also pertaif$ t% #ntPfbolly Yrdt ensFacktolti fg fo ThA
| nvention, wher (Q:CIS'Ir‘]G'It‘ChCe'I'C%‘rCTZ]ngG(?‘I(‘:CIICqué}Ggla\'R(%th&%GwcggGgg@]%GTGAAGCCTGGGGCT

61 ~--------~ Fomm - frm——m————— dommmm - Frmmmm - Frmmmm +

CCACAGGAGAGACTCCAGGTCGACGTTCTCAGACCTGGACTCGACCACTTCGGACCCCGA

G v L 8 EV QL Q Q 8 G P E L V K P G A
TCAGTAAAGATGTCCTGCAAGACTTCTAGATACACATTCACTGAATACACCATACACTGG
121 --------- e e et Fommmmmmm - Fmmmmm - Femmm————- +

AGTCATTTCTACAGGACGTTCTGAAGATCTATGTGTAAGTGACTTATGTGGTATGTGACC

S v K M §s ¢ K T S R Y T F T E Y T I H W
CDR 1

GTGAGACAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGGTATTAATCCTAACAATGGT
181 ---~----~~ Fomm e ——— dmmm - Fomm - Fomm - - +
CACTCTGTCTCGGTACCTTTCTCGGAACTCACCTAACCTCCATAATTAGGATTGTTACCA

V R Q S H G K S L BE W I G G I N P N N G
CDR 2

ATTCCTAACTACAACCAGAAGTTCAAGGGCAGGGCCACATTGACTGTAGGCAAGTCCTCC
241 --------- e fomm - tommm————- Fomm - tom +
TAAGGATTGATGTTAGTCTTCAAGTTCCCGTCCCGGTGTAACTGACATCCGTTCAGGAGG

I P N ¥ N Q K F K GR A TUL T V G K S S8

AGCACCGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGATTCTGCGGTCTATTTCTGT
301 ~---~---- trmmmm——— Fmemmmmm - tomm—————- dmm Formmm—m—— - +
TCGTGGCGGATGTACCTCGAGGCGTCGGACTGTAGACTCCTAAGACGCCAGATAAAGACA

s T A Y M E L R S L TS ED S AV Y F C
GCAAGARGAAGAATCGCCTATGGTTACGACGAGGGCCATGCTATGGACTACTGGGGTCAA
361 ~=---eon- do—mmm———— dmmm—————— frmmmm - R tommm - +

CGTTCTTCTTCTTAGCGGATACCAATGCTGCTCCCGGTACGATACCTGATGACCCCAGTT

A R R R I A Y G Y D E G H A M D Y W G Q

CDR 3
BamHI
GGAACCTCAGTCACCGTCTCCTCAGGTGAGTGGATCC
421 --------~ e tmm - Frmm————— 468

CCTTGGAGTCAGTGGCAGAGGAGTCCACTCACCTAGG
splice donor site
G T § v T Vv 8 S




the light chain region is selected fromaromatic amno acids. 5
particul ar enbodi nent the invention relates to the specific antibody

proteins that may be prepared fromthe individually disclosed reshaped
vari abl e regvonwsméi t he | i ght and heavy chai ns.
vari able region versions A and C are pgg/ggcul arly suit-
nti on because of their exceptionally high producibility,
FAP- bi ndi ng specificity and achieving | ow

while retai

practice gﬁﬁi%gyf

ant i body havi,ng

ul |

10

able to

In a

Especi al | y | iRgAVERIHAZTAI

ARG OnS

I mmunogeni city. This holds especially truei eg conpared to the chineric

but al so whe& c
enmbodi nent Egg
contain the Vvar
2. 20

pr ot ei ns,
encoded by _a_nu
embodi ment e
contain the var

6. In a furk®er

char -
251

301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201

1251

SHI5 4l St it

AR

In one

LA QR B A R hda B BB Al |

2 * APl MR e, SRS AR AR S dnas

S S WS A B AL AT ERARL shrate
Btk Stociran diacirEaRa o dRaRTRCA o ns

ATATGCCAAG TACGCCCCCT ATTGACGTCA ATGACGGTAA

CAAGTGTATC

ATGGCCCGCC

CTTGGCAGTA

TTTTGGCAGT

TCCAAGTCTC

ATCAACGGGA

ATGGGCGGTA

AGTGAACCGT

ATAGAAGACA

GGAACGCGGA

CTATAGGCCC

TGGGGTCTAT

AGCCTATAGG

ACGATACTTT

TTTATTGGCT

TGTATTTTTA

CAACACCACC

TCTCCACGCG

AGCGGCGGAG

ATGGTCGCTC

ACAGCACGAT

TGGCATTATG

SnaB I
CATCTACGTA
ACATCAATGG
CACCCCATTG
CTTTCCAAAA
GGCGTGTACG
CAGATCGCCT
CCGGGACCGA
TTCCCCGTGC
ACCCCCTTGG
ACACCCCCGC
TGTGGGTTAT
CCATTACTAA
ATATGCCAAT
CAGGATGGGG
GTCCCCAGTG
AATCTCGGGT
CTTCTACATC
GGCAGCTCCT

GCCCACCACC

CCCAGTACAT GACCTTATGG
TTAGTCATCG CTATTACCAT
GCGTGGATAG CGGTTTGACT
ACGTCAATGG GAGTTTGTTT
TGTCGTAACA ACTCCGCCCC
GTGGGAGGTC TATATAAGCA
GGAGACGCCA TCCACGCTGT

Sac II
TCCAGCCTCC GCGGCCGGGA

CAAGAGTGAC

CTTCTTATGC

TTCCTCATGT

TGACCATTAT

TCCATAACAT

ACACTGTCCT

TCTCATTTAT

CCCGCAGTTT

GTAAGTACCG
ATGCTATACT
TATAGGTGAT
TGACCACfCC
GGCTCTTTGC
TCAGAGACTG
TATTTACAAA

TTATTAAACA

BspE I

ACGTGTTCCG GACATGGGCT
CGAGCCCTGC TCCCATGCCT
TGCTCCTAAC AGTGGAGGCC

ACCAGTGTGC CGCACAAGGC

GACTTTCCTA

GGTGATGCGG

CACGGGGATT

TGGCACCAAA

ATTGACGCAA

GAGCTCGTTT

TTTGACCTCC

ACGGTGCATT

CCTATAGAGT

GTTTTTGGCT

GGTATAGCTT

CCTATTGGTG

CACAACTCTC

ACACGGACTC

TTCACATATA

TAACGTGGGA

CTTCTCCGGT

CCAGCGACTC

AGACTTAGGC

CGTGGCGGTA

ody
inis



acterised in that the variable region of the light chain is encoded by a
nucl eoti de sequence as set forth in SEQ I D NO 5. 3? TEe ﬁresent |pvenL%on
al so discl os | different variable regions of the heavy

wor k particuﬁg$ﬁﬁgﬁé | with the variable regions of the |ight gﬁ%ﬂ%@g& |
versions A and Cin terns of inproved ptdtdcibility. 10 I n one _
enbodi nentFigh@6i/dvention rel ates to antibody proteins containing a variable
region of the heavy chain as set forth in any one of SEQ ID NOs: 8, 10, 12,
14. 5 1307 oHGERATCERBOBTARARATAA CRYEgg0ged eiggant toraamddmwgacge
proteins character- ised i nAfhafIthe variable region of the heavy chain is
encoded byl3>huchebtgdsags- chbaaggcag sgychgralyal mgatyoayymfadsfQadd ty0s:
7, 9, 11, 13. In a very particular enbodiment the invention relates to

anti body pré@2i nstgBgttohgaahaagagheavgapghbhactegicagtaigddye Igaghit tehaign as
set forth in SEQID NGO 2 and the variable region of the heavy chain as set

forth in SE€1D $pgdgggbbsgtetaeftcegabbyagthics capitithetydaotRidycgecac

additionally contains the constant

1501 cagacataat agctgacaga ctaacagact gttcctttcce atgggtcttt
Mlu I Hind III
1551 tctgcagtca ccgtcettga cacgegtctc gggaagettG CCGCCACCAT
M
Kpn I
1601 GGATTCACAG GCCCAGGTTC TTATGTTACT GCCGCTATGG GTATCTGGTA
D S Q@ A Q V L M L L P L W VvV 8 G
1651 CCTGTGGGGA CATTGTGATG TCACAGTCTC CATCCTCCCT AGCTGTGTCA
T C G D I VvV M S Q § P § S L A V 8
1701 GTTGGAGAGA AGGTTACTAT GAGCTGCAAG TCCAGTCAGA GCCTTTTATA
V G E K v T M S C K 5 S 0 S L L Y
Xbal CDR 1
1751 TTCTAGAAAT CAAAAGAACT ACTTGGCCTG GTTCCAGCAG AAGCCAGGGC
S R N Q K N Y L A W F Q 0 K P G
1801 AGTCTCCTAA ACTGCTGATT TTCTGGGCAT CCACTAGGGA ATCTGGGGTC
Q S P K L L I F W A S T R E S G V
CDR 2
1851 CCTGATCGCT TCACAGGCAG TGGATTTGGG ACGGATTTCA ATCTCACCAT
P D R F T G S G F G T D F N L T I
1901 CAGCAGTGTG CAGGCTGAGG ACCTGGCAGT TTATGACTGT CAGCAATATT
S s Vv Q A E D L A V Y D C Q Q Y
1951 TTAGCTATCC GCTCACGTTC GGTGCTGGGA CCAAGCTGGA GCTGAAACGT
F S Y P L T F G A G T K L E L K R
CDR 3
BamH I
2001 GAGTggatcc ATCTGGGATA AGCATGCTGT TTTCTGTCTG TCCCTAACAT
2051 GCCCTGTGAT TATGCGCAAA CAACACACCC AAGGGCAGAA CTTTGTTACT
2101 TAAACACCAT CCTGTTTGCT TCTTTCCTCA GGAACTGTGG CTGCACCATC
T V A A P 8
2151 TGTCTTCATC TTCCCGCCAT CTGATGAGCA GTTGAAATCT GGAACTGCCT
Vv F I F P P S D E Q L K S G T A
2201 CTGTTGTGTG CCTGCTGAAT AACTTCTATC CCAGAGAGGC CAAAGTACAG
S VvV vV C L L N N F Y P R E A K vV Q
2251 TGGAAGGTGG ATAACGCCCT CCAATCGGGT AACTCCCAGG AGAGTGTCAC
W K V D N A L Q S8 G N § Q E 8 v T
2301 AGAGCAGGAC AGCAAGGACA GCACCTACAG CCTCAGCAGC ACCCTGACGC
E Q D S K D S T Y 8 L § S§ T L T

region of the |ight




chain as set forth in SEQ 1D NO 20 and the constant region of the heavy
chain as set forth in SEQ ID NO 22. 15 Thus a further aspect of the
present invention is an antibody protein con- taining an am no acid
sequence adv@8¥5MBkth in SEQ ID NO 2. Mre preferably, sucPCAERNIBLAy
protein further contains an am no aci d188fuence as set forth in SEQ I D NO
12. More prigf 638!y, said antibody protein further contains an amno 20
acid sequence as set forth in SEQ 1D NO 20 and an am no acid sequence as
set forth 33 SEQEAENAAGE adhdTatdms ASRCACARAG t hETAOYEOTE 00GABRGROACC

anti body protein,asgdegcrabedinythes paragraph which isz conjugated To a
radi oi sot ongy1 PrEfreadbacd 3idacdeeedc AoreacAircRECPEERECA ObGEORGRGESENt
invention is a DNA npl egul e, cogling fer awm antikodyspretewn ag descei bed in
this paragaph. Arisiddeic ncrseectc Aot tectoaentaenrré¢saec hostacettcT
carrying such a DNA nol ecul e. Accordingly, a further aspect of the

i nvention jsyA MEAOECEITPIEEEI R EOTTIPHICAT CACEEGRCCIERCCEOBNTTE this .
par agr aph, said nethod conprising the steps of cultivating such a host cel

under condjdd PNScydeECrE&@ GERARESYT FRtEtEadSe exREpserecbyceardadost

cell, and 1solating said protein. A further aspect of the invention is a

phar maceutjgo 80 a0RtARRFRO A FdPRoERIP ACANEGRTRA KA ROt PRt £toTPcthe
present invention and a pharmaceutically acceptable carrier. In a further

particul arp é‘s?@cﬁffﬁféc;ﬁ?ﬁ IFVERTAA QD dRTREPEATP BREAPRLYAP RFETOECTTG
characterised in that the variable region of the

2701 GTTTTTTGTG TGCAGTGCCT CTATCTGGAG GCCAGGTAGG GCTGGCCTTG
2751 GGGGAGGGGG AGGCCAGAAT GACTCCAAGA GCTACAGGAA GGCAGGTCAG
2801 AGACCCCACT GGACAAACAG TGGCTGGACT CTGCACCATA ACACACAATC
2851 AACAGGGGAG TGAGCTGGAA ATTTGCTAGC GAATTCTTGA AGACGAAAGG
2901 GCCTCGTGAT ACGCCTATTT TTATAGGTTA ATGTCATGAT AATAATGGTT
2951 TCTTAGACGT CAGGTGGCAC TTTTCGGGGA AATGTGCGCG GAACCCCTAT
3001 TTGTTTATTT TTCTAAATAC ATTCAAATAT GTATCCGCTC ATGAGACAAT
3051 AACCCTGATA AATGCTTCAA TAATATTGAA AAAGGAAGAG TATGAGTATT
3101 CAACATTTCC GTGTCGCCCT TATTCCCTTT TTTGCGGCAT TTTGCCTTCC
3151 TGTTTTTGCT CACCCAGAAA CGCTGGTGAA AGTAAAAGAT GCTGAAGATC
3201 AGTTGGGTGC ACGAGTGGGT TACATCGAAC TGGATCTCAA CAGCGGTAAG
3251 ATCCTTGAGA GTTTTCGCCC CGAAGAACGT TTTCCAATGA TGAGCACTTT
'3301 TAAAGTTCTG CTATGTGGCG CGGTATTATC CCGTGTTGAC GCCGGGCAAG
3351 AGCAACTCGG TCGCCGCATA CACTATTCTC AGAATéACTT GGTTGAGTAC
3401 TCACCAGTCA CAGAAAAGCA TCTTACGGAT GGCATGACAG TAAGAGAATT
3451 ATGCAGTGCT GCCATAACCA TGAGTGATAA CACTGCGGCC AACTTACTTC
3501 TGACAACEX; ZGGAGGACCG AAGGAGCTAA CCGCTTTTTT GCACAACATG
3551 GGGGATCATG TAACTCGCCT TGATCGTTGG GAACCGGAGC TGAATGAAGC
3601 CATACCAAAC GACGAGCGTG ACACCACGAT GCCTGCAGCA ATGGCAACAA



light chain is encoded by a nucl eotide sequence as set forth in SEQ I D NO
| and 11 the variable region of the heavy chain is encoded by a

nucl eotide s as set forth in SEQID NO 11. In a furth ar
enbodi nment tﬁ@“ﬁﬁ@gﬂtion relates to antibody proteins 5 conta_imng%ﬁ’gi
vari abl e region of the light chain as W43 torth in SEQ ID NO 2 and the

vari abl e Figgi26f4of the heavy chain as set forth in SEQIDNO 8. In a
further particular enbodi ment the invention relates to anti bod r ot ei ns
char act er368tl | GGTHACGCAR AETAZBRACTcGRERABETRARe TTRGACTERS 1 d by

a nucleo- 10 tide sequence as set forth in SEQID NO 1 and the variable
regi on of 372 hEAAYTAREAG ACTEGATEEH BPCACATARAGTIECASHREN CAITEECH ort h
in SEQID NGO 7. Humani zation of the variable region of a nmurine anti body
may be acB78vedCEAPEOQCTHT GECHOTSCRE0GRTIHATEECaTCATRAATLIV AFAICGEST6ses

grafting of the CDRs 15 of a nurine variable region into the franmework of

a human vagsoabl AGCETEEETCWICGOGOTAFT ATTCLASE8CNEBCRGHSCHCA TOIMARFCE

CDR-grafted variable region by intro- ducing additional framework

nodi fi cat Beps. WOCQRTATOGSTACSTATSEA CBCHAGSGES PLOFASIS h (RHTIGEIAT Gy

conbi ni ng donor CDRs with an acceptor franmework that
3901 ACGAAATAGA CAGATCGCTG AGATAGGTGC CTCACTGATT AAGCATTGGT
3951 AACTGTCAGA CCAAGTTTAC TCATATATAC TTTAGATTGA TTTAAAACTT
4001 CATTTTTAAT TTAAAAGGAT CTAGGTGAAG ATCCTTTTTG ATAATCTCAT
4051 GACCAAAATC CCTTAACGTG AGTTTTCGTT CCACTGAGCG TCAGACCCCG
4101 TAGAAAAGAT CAAAGGATCT TCTTGAGATC CTTTTTTTCT GCGCGTAATC
4151 TGCTGCTTGC AAACAAAAAA ACCACCGCTA CCAGCGGTGG TTTGTTTGCC
4201 GGATCAAGAG CTACCAACTC TTTTTCCGAA GGTAACTGGC TTCAGCAGAG
4251 CGCAGATACC AAATACTGTC CTTCTAGTGT AGCCGTAGTT AGGCCACCAC
4301 TTCAAGAACT CTGTAGCACC GCCTACATAC CTCGCTCTGC TAATCCTGTT
4351 ACCAGTGGCT GCTGCCAGTG GCGATAAGTC GTGTCTTACC GGGTTGGACT
4401 CAAGACGATA GTTACCGGAT AAGGCGCAGC GGTCGGGCTG AACGGGGGGT
4451 TCGTGCACAC AGCCCAGCTT GGAGCGAACG ACCTACACCG AACTGAGATA
4501 CCTACAGCGT GAGCTATGAG AAAGCGCCAC GCTTCCCGAA GGGAGAAAGG
4551 CGGACAGGTA TCCGGTAAGC GGCAGGGTCG GAACAGGAGA GCGCACGAGG
4601 GAGCTTCCAG GGGGAAACGC CTGGTATCTT TATAGTCCTG TCGGGTTTCG
4651 CCACCTCTGA CTTGAGCGTC GATTTTTGTG ATGCTCGTCA GGGGGGCGGA
4701 GCCTATGGAA AAACGCCAGC AACGCGGCCT TTTTACGGTT CCTGGCCTTT

BspLU11I

4751 TGCTGGCCTT TTGCTCACAT GTITCTTTCCT GCGTTATCCC CTGATTCTGT
4801 GGATAACCGT ATTACCGCCT TTGAGTGAGC TGATACCGCT CGCCGCAGCC
4851 GAACGACCGA GCGCAGCGAG TCAGTGAGCG AGGAAGCGGA AGAGCGCCTG
4901 ATGCGGTATT TTCTCCTTAC GCATCTGTGC GGTATTTCAC ACCGCATATG



has a hi gh honol ogy to the donor framework. WD 92/05274 di scl oses the
prepa- 20 ration of framework nutated anti bodies starting froma nurine
anti body. Further prior art references related to humani zati on of murine
nonocl onal Wex9958thles are EP 0368684; EP 0438310; WO 92/ 0707BCT/BP99M2711

92/ 22653. Thus, the expert can produce g§pgazanti bodi es of the.present

i nvention gtigrgpg fromthe publicly available murine nonoclonal antibody
F1 9 and enpToyi ng techniques known in the art, e.g. 25 from WD 92/ 05274.
DNA nol ecul es coding for the antibody proteins of the present inygnt{pp may

of course e boyRRRioR: DBl BNl dRmRElr By TSP SRS O

Fyg;?sgﬁc:@sy%&g?! s of appropri aq,_rte ol gorgic;cﬂ:eoi}.:lr e &J:sub- ;g@ Ny
oot ereym® SR ATH SER IR e s ot o
gptGic lej(r)gﬁl pr%ms&fc@#ﬁg%#s | nv?é[ln- C{ﬁ%ont as%@o?#w _ |
nvent 1 on” F ettt TR A R e e, |

5151 ACCGTCATCA CCGAAACGCG

5201

5251

5301

5351

5401

GGTGTGGAAA
CATCTCAATT
GCATGCATCT
ATCCCGCCCC

ACTAATTTTT

TATTCCAGAA

5451

5501
5551
5601
5651
5701
5751
5801
5851
5901
5951
6001
6051
6101
6151

6201

AAGCTAGCTT
GAAGCGGAAC
TGAATGTCAG
AGAAAGCAGG
GGTTTTATGG
GTAAGGTTGG
AGGATCTGAT
ATCGTTTCGC
CITGGGTGGA
TGCTCTGATG
TTTTGTCAAG
CAGCGCGGCT
CTCGACGTTG
GCCGGGGCAG

CCATCATGGC

GTCCCCAGGC
AGTCAGCAAC
CAATTAGTCA
TAACTCCGCC
TTTATTTATG
GTAGTGAGGA
CACGCTGCCG
ACGTAGAAAG
CTACTGGGCT
TAGCTTGCAG
ACAGCAAGCG
GAAGCCCTGC
GGCGCAGGGG
ATGATTGAAC
GAGGCTATTC
CCGCCGTGTT

ACCGACCTGT

CGAGGCAGCT GTGGAATGTG TGTCAGTTAG

TCCCCAGCAG GCAGAAGTAT GCAAAGCATG

CAGGCTCCCC AGCAGGCAGA AGTATGCAAA

GCAACCATAG TCCCGCCCCT AACTCCGCCC

CAGTTCCGCC CATTCTC%GC CCCATGGCTG
Sfi I

CAGAGGCCGA GGCCGCCTCG GCCTCTGAGC
Stu I/Avr II

GGCTTTTTTG
CAAGCACTCA
CCAGTCCGCA
ATCTGGACAA
TGGGCTTACA
AACCGGAATT

AAAGTAAACT

GAGGCCTAGG CTTTTGCAAA

GGGCGCAAGG

GAAACGGTGC

GGGAAAACGC

TGGCGATAGC

GCCAGCTGGG

GGATGGCTTT

Bgl II/Bcl I

ATCAAGATCT

GATCAAGAGA

AAGATGGATT

GGCTATGACT

CCGGCTGTCA

CCGGTGCCCT

Msc I

ATCGTGGCTG GCCACGACGG
TCACTGAAGC GGGAAGGGAC
GATCTCCTGT CATCTCACCT

TGATGCAATG CGGCGGCTGC

GCACGCAGGT

GGGCACAACA

GCGCAGGGGC

GAATGAACTG

GCGTTCCTTG

TGGCTGCTAT

TGCTCCTGCC

ATACGCTTGA

GCTGCTAAAG
TGACCCCGGA
AAGCGCAAAG
TAGACTGGGC
GCGCCCTCTG
CTTGCCGCCA
CAGGATGAGG

TCTCCGGCCG

GACAATCGGC |

GCCCGGTTCT

CAGGACGAGG

CGCAGCTGTG

TGGGCGAAGT

GAGAAAGTAT

TCCGGCTACC




lected fromSEQ ID NGs: 1,3,5,7,9, 11, 13, or 15. A further aspect of the
present invention is a reconbinant DNA vector con- 5 taining the

nucl eoti de sggygRan®, of any one of the above-nentioned nucl ei cpagied§on2rit
especially when Sard nucl eotide sequenﬁ@ '?s operational ly Ii nﬁed to an
expression_control sequence as in expr é on vectors. Preferred is a
reconbi nafi9- A& ect or, said vector bei ng an expression vector. 10
further aspect of theTpresent i nvention is a host cell carrying a vector
descri bed $263pe SIS C, GOPREATSRY, ATGRAGCGAR | CACHTARTES
prokaryotic or eukaryotic cell. Preferably, such a host cell _is an

bukar yot | 630d | CATGRIGCC, GATCTICTEG ARAGGAT Pol 1CTGEAGHR FASGATSACE i d
host cell is a CHO (Chi nese hanster ovar cell or a COS cell. 15

Accor di ngl&5la SGATNCGGRGTH ACCLPEGT o T TAGC R e nECARMRRFRFB LA TCeCHERRod of
pro- ducing anti bod roteins according to the invention. Such a nethod
conpri ses 649 s Aé%A%)TC&ﬂqu\%q AL KA FFCEECHEGE rCERATATEHE
under conditions where said 20 anti body protein is expressed by
sai d host 648l , GETECANAAT SHCAGOTT THaiCT GERTIRY ARG TECRHRRETGRCHS st
cells, preferably CH®WIICCS cells are preferred. Host cells for producing

A
as

the anti b6&Plpr GIGSGEEASCE KINTEASRAC ATRELARIAG FRAGRITCA TATECCTEAA

6551

6601

6651

6701

6751

6801

6851

6901

6951

7001

7051

7101

7151

7201

7251

7301

7351

7401

7451

7501

GAGCTTGGCG

CGCTCCCGAT

TCTGAGCGGG

TGCCATCACG

TTCGGAATCG

TCTCATGCTG

GGTTCAGCTG

TGCAAATCCG

TGCCCCCGAA

ATCTTTGTGA

ACCTACAGAG

AATGTGTTAA

TATGGAACTG

CCTGTTTTGC

ACTCTCAACA

AAGGACTTTC

TAATAGAACT

CACTGCTATA

AGGCATAACA

GCATAGAGTG

GCGAATGGGC TGACCGCTTC CTCGTGCTTT

TCGCAGCGCA TCGCCTTCTA TCGCCTTCTT
Nsp V

ACTCTGGGGT

AGATTTCGAT

TTTTCCGGGA

GAGTTCTTCG

CTGCCTGAGG

TCGGCATCCA

CTGCAGGAGT

AGGAACCTTA

ATTTAAAGCT

ACTACTGATT

ATGAATGGGA

TCAGAAGAAA

TTCTACTCCT

CTTCAGAATT

CTTGCTTGCT

CAAGAAAATT

GTTATAATCA

TCTGCTATTA

TCGAAATGAC

TCCACCGCCG

CGCCGGCTGG

Sma I
CCCACCCCGG

CTGGACGACC
GGAAACCAGC
GGGGAGGCAC
CTTCTGTGGT
CTAAGGTAAA
CTAATTGTTT
GCAGTGGTGG
TGCCAfCTAG
CCAAAAAAGA
GCTAAGTTTT
TTGCTATTTA
ATGGAAAAAT
TAACATACTG

ATAACTATGC

CGACCAAGCG
CCTTCTATGA
ATGATCCTCC
GCTCGATCCC
TCGCGGAGTT
AGCGGCTATC
GATGGCCGCT
GTGACATAAT
TATAAAATTT
GTGTATTTTA
AATGCCTTTA
TGATGATGAG
AGAGAAAGGT
TTGAGTCATG
CACCACAAAG
ATTCTGTAAC
TTTTTTCTTA

TCAARAATTG

ACGGTATCGC
GACGAGTTCT
ACGCCCAACC
AAGGTTGGGC
AGCGCGGGGA
Nru I
CTCGCGAGTT
CTACCGGCAG
CGCGCATCCA
TTGGTCCCGG
TGGACAAACT
TTAAGTGTAT
GATTCCAACC
ATGAGGAAAA
GCTACTGCTG
AGAAGACCCC
CTGTGTTTAG
GAAAAAGCTG
CTTTATAAGT
CTCCACACAG

TGTACCTTTA



25 gl e vector containing the expression units for both, the |ight and the
heavy chain (see e.g. WD 94/11523). In one particul ar enbodi nent the nethod
of producing anti body proteins according to the invention pertains to host
cells, wher ¥Q9%87181 host cells are cotransfected with two pl RGEERIYGAMYI ng
t he expression units for the |ight and he&83y chains respectively (See e.g.
EP 0481790)Rjg3fPe The anti body proteins of the invention provide a highly
specific tool for tar- geting therapeutic agents to the FAP antigen.

Therefore, 4gs1a fagtterraspectcTAXGEN @AM AGE atzemtercnt | Ppha@ratei ns
according to the invention, wherein said an- tibody protein is conjugated

to a therapghi ¢ EgtTadAc A ABRRTrdD IERedEC APERNACAR TRz art,

t herapeutic agents selected fromthe group consisting of radioi sotopes,

toxins, toxgsds, dmitaRBioeic @It CTERRIRRA ANTCe0e "BlAA TS,
peptides, cytokineyymnd chenotherapeutic agents are preferred. Anong the

radi oi sot opefp1 JXEMTTRAIR NG ElRereATiiirdad UERReT RyrAeAsed as

S a therapeutic agemt. [err]-emtting radioisotopes are preferred as

therapeut i & 45301 qlacaoiiaRRS arlcalcHbAe RORABIAAATHA it RidrT

useful [err]-emtting I1sotopes to achieve localized irradiation an
7801 CTAGTTGTGG TTTGTCCAAA CTCATCAATG TATCTTATCA TGTCTGGATC

7851 TAATAAAAGA TATTTATTTT CATTAGATAT GTGTGTTGGT TTTTTGTGTG
7961 CAGTGCCTCT ATCTGGAGGC CAGGTAGGGC TGGCCTTGGG GGAGGGGGAG
7951 GCCAGAATGA CTCCAAGAGC TACAGGAAGG CAGGTCAGAG ACCCCACTGG
8001 ACAAACAGTG GCTGGACTCT GCACCATAAC ACACAATCAA CAGGGGAGTG

8051 AGCTGGAAAT TTGCTAGC

Fig. 271

1_TTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAAT
61 GGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTT
121 ATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATARATGCT
181 TCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCC
241 CTTTTTTGCGGCATTTTGCCTITCCTGTTTTTGCTCACCCAGARACGCTGGTGAAAGTAAA
301 AGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGG
361 TAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGT
421 TCTGCTATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCG
481 CATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTAC
541 GGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGC
601 GGCCAACTTACTTCTGACAAnggCéGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAA
661 CATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGRAAGCCATACC
721 AAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAACGTnggCiAACTATT

781 AACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGA

1A



struction of malignant tunor cells. Therefore, radioi sotopes selected from
the group consisting of [err] are particu- 10 larly preferred as

t herapeutic onj ugated to the antlbody proteins of thepd

For exanpleva?orgﬁﬁg radi oi odi nati on anti body of the |nvent|§(};{1629n

met hod as_di scl osed in WD 93/ 05804 na%ogg?enployed A further aspect of the
pr esent i Fge i /8n pertains to anti body proteins ac- J5 cording to the

i nvention, characterised in that they are | abelled. Such an FAP-spe- cific

| abel | ed ant.i I f ' ' ' FAP
ant - gen 191 &%?\%8%3%“%%%?@#8%@46&%?%E?@c%é%g&‘@é*ﬁ%ﬁ%@#ﬁét ey
be directl %é@% S a
mar ker tha Céﬁ%@?hﬁ@f@éﬁ&d&ﬁbgﬁ (?ég@%GER? nee s a SF? |rec?

det ect abl egé&ard@étTé@@@Tﬁcf‘mfA@&Thﬁ@m?&cmedcé@&éwdmd@mﬁf@é&f@%cme' S
for practicing the invention are detectable mark- ers. Fromthe |arge

vari ety ofogletiaeheRtRTdErtcAcATAGC TRt EChakEAT TR d@ITIS TRA tedT dAOChRET g OUP
consi sting of enzynmes, dyes, radioisotopes, digoxygenin, and bio- tinis
nost pref 208 ETAZTCATATATACTITAGRT TGRITTRRARCTT Crer TITIRATT TARAACEATOTAGET at es
to anti body proteins ac- cording to the invention, characterised in that
they are tbil (PACATCCTIEITAATAGEEDIATGAFEARAATCICRTPACEICASTYTIIGTTCLYEED| e
agents, especially radioi sotopes, are available fromthe state of the art.

For pract }44hACRECARREFRICTACHRPNER EPAEEAGCT ECT IR TRFETRBF B GHGEFEFT ed.

Most preferred is L rré
1261 AATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCA

1321 AGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATAC
1381 TGTCCTITCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTAC
1441 ATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCT
1501 TACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGG
1561 GGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
1621 GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT
1681 AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTA
1741 TCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTC
1801 GTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGC
1861 CTTTTGCTGGCCTTTTGCTCizigg;;éTTTCCTGCGTTATCCCCTGATTCTGTGGATAA
1921 CCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAG
1981 CGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCT
2041. GTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATA
2101 GTTAAGCCizgi;QZAéTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACAC
2lel CCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGA
2221 CAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCAfCACCGAAA
2281 CGCGCGAGGCAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCC
2341 CATCCCGCCCCTAACTCCGCCCAGTTC?GCCCATTCTCCGCCCCATGGCTGACTAATTTT
2401 TTTTATTTATGCAGAGGCCGAGGCCégéTéGGCCTCTGAGCTATTCCAGAAGTAGTGAGG

stu I/Avr II
2461 AGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTAGCTTACAGCTCAGGGCTGCGATT




30 One aspect of the present invention relates to pharnmaceuti cal
conpositions containing an anti body protein according to the present

i nvention as descri bed above and a pharmaceutically acceptable carrier.

Such phar maoe@99/8751 conposi - tions are useful for treating tREIVEPI9NV3Eei n
said tunors are associated with acti- 21/4314 vated stronal fibroblasts.

There arepjgv7ngssi bl e effector principles for an anti- tunor strona

I mmunot her apy that may act synergistically: (a) An unnodified (un-

conj ugat egls21 nakedcramntTiadrcaAsTICIATCTOAAGEC TGRIRGGATTI TRICACadutecd nmune
de- struction or inflammatory reactions in the tunmor stroma while (b) an
anti body z®8l ATCATGGETEERCGATACAAETGIMCCICCACETETCCSAARATATGGHGATTAADARG a
radi oi sot ope or other toxic substance, nmay achieve localized irradiation .
and dest r 2643 GACOCAGNECTARIGCIREACTECHATICAEEBMCCAATLAAGTAGTICCARAAEAATEAGC aspect -
of the present invention is the use of an antibod TErotein as described for

the manuf At LACAHFCECBHRAGRECEAPTEAARGAP ESTCCTIATTATES FRRGGRARP CEBFCTHE
L el et of LIE ol Ok N LS SRR A BRR PSR
2821 CTCAAAGAACCACCACGAGGAGCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTTAAGA
2881 CTTATTGAACAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGT
2941 TCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTCAGACTCTTTGTGACAAGGATC
3001 ATCGCAGGAATTTGAAAGTGACACGTTTTTCCCAGAAATTGATTTGGGGAAATATAAACTT
3061 CTCCCAGAATACCCAGGCGTCCTCTCTGAGGTCCAGGAGGAAAANGGCATCAAGTATAAG
3121 TTTGAAGTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGCTCCCCTC
3181 CTAAAGCTATGCATTTTTATAAGACCATGGGACTTTTGCTGGCTTTAE%%C%;TGTGAAG
3241 GAACCTTACTTCTGCTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCT
3301 AAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGT
3361 GTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAAT
3421 GAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGAC
3481 TCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCT
3541 TCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTT
3601 GCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAARATAT
3661 TCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTITTTCTTACT
3721 CCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGC
3781 TTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGAT
3841 g:?iA;CAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCT

. Mun I
3901 CCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGC

3961 TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTITTTC
4021 ACTGCATTCTAGTTGTGGTTTGTCCAARACTCATCAATGTATCTTATCATGTCTGGATCTA
4081 ATAAAAGATATTTATTITCATTAGATATGTGTGTTGGTTTTTITGTGTGCAGTGCCTCTAT
4141 CTGGAGGCCAGGTAGGGCTGGCCTTGGGGGAGGGGGAGGCCAGAATGACTCCAAGAGCTA

4201 CAGGAAGGCAGGTCAGAGACCCCACTGGACAAACAGTGGCTGGACTCTGCACCATAACAC



ti body protein according to the invention conjugated to a therapeutic agent
as de- scribed above and a pharnmaceutically acceptable carrier useful for
treating tu- nors, wherein said tunors are associated with activated
stromal fibr¥Q%MEIS! An- 5 other enbodinent pertains to phaPRRERIZILY
conposi tions containing an anti- body prd3/é8n according to the present

i nvention cEFig.R2RISd to an i mageabl e agent as described above and a
pharmaceutical |y acceptable carrier useful for inmaging the presence of
activated stromal fibroblasts i{Pva B&Aling wound, inflaned skin or a tunor,
in a human ﬁéﬂle@ﬁGTQﬁﬂ@E§FGﬁﬁﬁﬁQﬂﬁﬁ&ﬁ.@h@@%ﬁﬁﬁ?ﬁﬁAﬁ6T%%QQ¢QG?Gﬁﬁ§Cﬁﬁ@@GQFTTZ0
ceutical conposi®i dhs IneftiBneld &owe, QwHer & nGsaPd Bufor ¥ akKe Purfor

sel ected fromthe cancer grou con5|sggggé§%ﬂgﬁlorectal cancers, Peh-Iddal |
cell lung céﬁplc%ﬁ@?Aﬁﬁqégg SRR ARTACHGSATACACTERS, 5
lung cancers, in%a-Vsie UI a%ldé? é‘an?er% 1ﬁoaﬁ(cré-"at?c "6 r&ar_s_é'lnd_c.aﬁlc@‘rs

metastatic of the brain &% rove

advant ageou$°fd %‘Wﬁ‘i@c%EGGM%E@EGFFE%&GT&&%%%‘F%%TT&& EE%%

via an |ntravenq&s or othegﬁro te S stenlcallxg caII or t pkgal

to the tiss gar. o cf e dﬁ: i t he
di sease or %ﬁggl§iﬁ 'gﬁ, é.‘.lgq'eggg GgBA e of
action is desirety =Efere orGans—oF organ Systerns 30 "ar€ in need of

treatment ag,gh écz?cc%c@é%ﬁéﬂécﬁi&x‘&'c%}!&@cfﬁ %E%éAGéKTﬁI‘G%&&EéATPf TGTG
transplantatlonsso Qf egnyorgans @r &I Ssugs, qorpt Uhors thha |Qf
or difficult to Iocallse. A | ocal node of action would be conS|dered mhen
only local mBahfESrcARGARGAATCGCCTATGGTTACGACGAGGGCCATGCTATGGACTACTGGGGTCARG
A R R R T A Y G Y DE G HAMUD Y W G Q
CDR 3 BamH I
6301 GAACCTCAGTCACCGTCTCCTCAGGTGAGTGGATCCTCTGCGCCTGGGCCCAGCTCTETC
G T 8 V T V 8 8

6361 CCACACCGCGGTCACATGGCACCACCTCTCTTGCAGCCTCCACCAAGGGCCCATCGGTCT
S T K G P S V

6421 TCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGG
F P L A P S S K s T S GG GG T AW ATILGTC L
Age I
6481 TCAAGGACTACTTCCCCGAACCGETGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCG
v X D Y F P EPV TV S WN S G AUL T S

6541 GCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGG
G vV B T F P AV L Q S 8§ G L Y S L 8 S8 V
BstE II

6601 TGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC
v T v P S 8 S L G T Q T Y I € N V N H K

6661 CCAGCAACACCAAGGTGGACAAGAARGTTGAGCCCAAATCTTGTGACARAACTCACACAT
P 8 N T KV DK KV E P K S CDKTHT

6721 GCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAA
c p P CPAPETLUL G G P S YV F L F P P

6781 AACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACG
.K P KD TULMTI S RTUPE V T CV YV V D

6841 TGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATA
V S H E D P E V K F NW Y VD G V E V H

6901 ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGGGTGGTCAGCGTCC
N A XK T K PREEOQYN S T YR V V 8V

6961 TCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACA
L T v L. H Q D WL N G K E Y K C K V S N



tations of neoplastic or immunol ogic action are expected, such as, for

exanpl e | ocal tunors. The anti body proteins of the present inventioh nmay

be applied Q¥ different routes of application known to the ex ert notably
i nt ravenous 14

application, the i ntravenous, intravas-2%43cul ar, |ntranuscular
intraarterf%g"27f4raperitoneal, oral, or |ntrathecal routes are preferred.
A nore |ocal application can be effected subcutaBeoRsly, intracutane-
ously, i ntA36arACAATCAACRGEEEAGTIANGCTIGGARAT ERARTRIGCEARYTCagaagpatgurgaddgr or
directly in or nelpetlhe tissue to be treated (connective-, bone-, nuscle-,
nerve-, epﬁﬁﬁélté&!&ﬁ!iATgﬁéWAGﬂaﬁﬁ§ﬁ6Fﬁ@CQﬁGQﬂﬂéTEégT?@kﬂkﬁﬂC@BﬂéﬁA@GﬁﬁGTT

effectlveness of the treatnent, har maceuti cal anti bod ositions
Ty be ad nﬁﬁsét%@%@m@wﬁaew TRAR P Ca TGO PR CBgaseCCe

i l? o ont G8TngRbrchelf Sa%%%?&vréa3?3%%%#’%@5%9%%5%?%&%@%6%
ohysi o ogi 43Py AP AR Ao R Areb Ui R e BB MG B ARy o
sol uti on ngsPa?&KA@ﬁbcb&ﬁAﬁgAEéTéﬂﬁd&E Aﬁﬂ%&dﬁb&&ﬁﬁﬁd&hons

such as e i ne or corresponding plasma protein gpap 1
4621 GTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTAT

4681 TACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACG
4741 GGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAARATCA
4801 ACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCG
4861 TGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAG
4921 ACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGG
4981 CCGGéAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTGACGTAAGTACCGCCTA
5041 TAGAGTCTATAGGCCCACCCCCTTGGCTTCTTATGCATGCTATACTGTTTTTGGCTTGGG
5101 GTCTATACACCCCCGCTTCCTCATGTTATAGGTGATGGTATAgg;éigééTATAGGTGTG

Xcm I :
5161 GGTTATTGACCATTATTGACCACTCCCCTATTGGTGACGATACTTTCCATTACTAATCCA

5221 TAACATGGCTCTTTGCCACAACTCTCTTTATTGGCTATATGCCAATACACTGTCCTTCAG
5281 AGACTGACACGGACTCTGTATTTTTACAGGATGGGGTCTCATTTATTATTTACARATTCA

5341 CATATACAACACCACCGTCCCCAGTGCCCGCAGTTTTTATTAAACATAACGTGGGATCTC
BspE I
5401 CACGCGAATCTCGGGTACGTGITCCGGACATGGGCTCTTCTCCGGTAGCGGCGGAGCTTC

5461 TACATCCGAGCCCTGCTCCCATGCCTCCAGCGACTCATGGTCGCTCGGCAGCTCCTTGCT
5521 CCTAACAGTGGAGGCCAGACTTAGGCACAGCACGATGCCCACCACCACCAGTGTGCCGCA

5581 CAAGGCCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCggggagegggcttgcaccge
(Pvu II)

5641 tgacgcatttggaagacttaaggcagcggcagaagaagatgcaggcagetgagttgttgt
5701 gttctgataagagtcagaggtaactccegttgeggtgetgttaacggtggagggecagtgt

5761 agtctgagcagtactcgttgctgecegegegegecaccagacataatagetgacagactaa
Mlu I
5821 cagactgttcctttccatgggtcttttctgecagtcacegtecttgacACGCEGTCTCGGGA
Hind ITX
5881 AGCTTGCCGCCACCATGGGATGGAGCTGGGTCTTTCTCTTTCTCCTGTCAGGAACTGCAG
M ¢ W S WV F L F L L 8 G T A

PUEPbN or direct injection |nto target tissue Menic



solutions are readily avail able. The pharmaceutical conpositions may be
present as |yophylisates or dry preparations, which can be reconstituted
with a knownywi@egiAkect abl e -solution directly befdre use underpst/gpdolegr1y

conditions, e. g as a kit of parts. The §j gl preparation of the antibody
conposi ti on nﬂi present invention are prepared for injection, infusion
or perfusi o ing purified anti bodies according to the i nventi on with

a sterile p%ﬁa%&& debaBEesR AR ié%ﬂil AerdAhoPBRE SURRLEIERL o

with known carrigr su stgncg é? aSepuR

dextrose, sodi um bi sul ite, EDTA). The armunt of the anti body appl | e
depends on &ieg; né:i@k{cﬁn@fmbﬂ@c@r@&%@@mb@c@@éﬁ‘cﬁﬂsﬂ.@bh@@iﬁcﬂd@c@@@kﬂ;@@r@@S e
of a 'naked' antpbagly yray be betwees Ogl mnds 160 po/ R,k pnef ¢ abl ygbet ween
5 and 50 ng/ M2 per application. For radiolabeled 30 antibodies, e.g. with
i odi ne- 131, 7ihe OErGCEGCYCARAGTCGITETAGASEACAMHIATItas CEDClrG THBGAGAGOANEEEGEhI ch
must not be exce®dell iIn VheKapzutd c¥sePtifgd AppRi cati®Hnwf Eras divolabel ed
anti body to cancer patients may then be carried out by repeated (nonthly or
weekly) int r730éWGWM%C%W%CWWQ@%W@MTWHMCFS@@T@P@C
Welt et al. (1999) B. EQ Nn.NOntolK T2:T11B3-PI2¢3)L D 1 D G S F

7261 TCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCT
L Y §$ K L T v D K S R W Q Q G N V F 8 C

7321 CCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG

S VM HEA AILHNDNHYTOQ K 8 L 8§ L S8 P
NgoM I

7381 GTAARATGAGTGCGACGECCGGCAAGCCCCGCTCCCCGGGCTCTCGCGGTCGCACGAGGAT
G K *

7441 GCTTGGCACGTACCCCCTGTACATACTTCCCGGGCGCCCAGCATGGAAATAAAGCACCGG

7501 ATCTAATAAAAGATATTTATTTTCATTAGATATGTGTGTTGGTTTTTTGTGTGCAGTGCC

7561 TCTATCTGGAGGCCAGGTAGGGCTGGCCTTGGGGGAGGGGGAGGCCAGAATGACTCCAAG

7621 AGCTACAGGAAGGCAGGTCAGAGACCCCACTGGACAAACAGTGGCTGGACTCTGCACCAT

7681 AACACACAATCAACAGGGGAGTGAGCTGGaaatttgctagcgaattaattce 7731



Furthernore, one aspect of the present invention relates to the use of the
anti body proteins according to the invention for the treatnment of cancer.
In a pre- fe{vregﬂ %réq)odi ment the present invention relates to the use of
anti body pro R3S accor di ng to the invention conjugated to BCT/ER940Q®UL i C
agent as described above for the treat nment2¥#3cancer. In anot her preferred
enbodi ment tt‘ﬁlglpggg;ent inven- tion relates to the use of antibody proteins
according to the invention conjugated to an i nageabl e agent for inaging
activated stromal fibroblasts. In a further pre- ferred enbodi nent the
present invention relates to the use of |abelled antibody 10 proteins
according to the,g ntion f etecti he pr nce of act|yated stronal
fibroblasts in af_'géﬁngl e. Che?.’saasﬂpct of %nve‘?‘é&n_j el at eé’%% a net hod of
treating tunors, wherein the tunor is associated with activated stromal
fibroblasts capa Ceraefs ; ol Mteldant i hody
proteins according to thespsyen : ﬁ

anti bodies, nodified a bodv D N9 D _d%=E. q. Br 0- teins, or
anti body proteins conjugated a therapeutic nt, which ri
contacting the tunor with vl fecti@é'_g.grmunt._g%%sai d angd il es.a?@“a
preferred enbodi nent the present invention relates to a nethod of treating

tunors as nen- 20 tioned above, wherein the ium)r is a tunor having cancer

Q - -
-

cells selected fromthe cancer group consi gist RgR)f col orectal cancers,

non-srmal | cel | #PGRY cAncer ylabreast cancers,; Jhead and neck cancer, ovarian
cancers, lung cancers, 1nvasive bl adder
via2 via vlab D vlia?
C E
vla4 vlas vlia8 APCR4
2nd PCR
vla2 F vlas
G
: vlab APCRY
3rd PCR,
APCRI A : _
H
vla2 APCR4

RSP up




cancers,

pancreatic cancers and netastatic cancers of the brain.
of treating tunors as descri bed above may be effected in vitro or

The net hod
in vivo.

25 A furthetworoypagss of the invention relates to a nmethod of detRERIONNg7IIhe

ence of activated stromal fibropg/asts

pres-
or intu
activated stromal fibroblasts, is contacted

protein according to the i nvention under co

‘99 Qharacterised in that (a) a sanple,

in wound healing, inflanmation
possi bly contai ni ng
30 with an anti body
nditions suitable for the

formati on of a conplex between said antibody and anti- gen, (b)
detecting t@p pfesgnchof sai d qpnp ex gfregy qgtegtlgg tpe gresenceg &i
activateg sinbopRs Gf'rbbi'f?,bhéé '&N@HK‘%AEG ? e ddtl basmRt ‘&E;Gas AG(E“HCC
5 In a preferred, enbodi.nent, the present invention relates

nmet hod ok de- tect-i-ng-t-he- phesence of -act i vat-ed sirenah-ilbLobLasLs Fn-a--

tunor, wherein the-

t unor

bS a tunor.
cancer gfoup-comsistiny of- coro="7rect al”-~carmcers, - 1on=3smat| ~TelF-|ung

havi ng- cancer- cell s .sel ected fromthe

cancers, breast cancers, head and neck can-
20 CDR1 27 A B C D E F 28 32
T I N C|X 8 8 © 8 L L Y & R N 0 K N Y
A ACC ATC AAC TGC|AAG TCC AGT CAG AGC CTT TTA TAT TCT AGA AAT CAA AAG AAC TAC
... . . -
B o-- me- mee cee|mme o eee e mon eee mee mme e mae me mee mme ees e
. . .. . .
o T N Ty uyRpp s R U
33 51
L A|W Y Q0 Q K P G Q P P K L L I F|W a
A TTG GCC|TGG TAT CAG CAG AAA CCA GGA CAG CCA CCC AAA CTC CTC ATC TTT|TGG GCT
. |1 . F . . . . . N
B === ===|eme “TC =o= som mme mmo mm moe mn eee cin e ece e oo -
- o . . Y| . .
ol et LY i PR i
52 CDR2 70
S T R E S|G VvV P D R F 8 G 8 6 F G T D
A AGC ACT AGG GAA TCT|GGG GTA CCT GAT AGG TTC AGT GGC AGT GGG TTT GGG ACA GAC
. .. | . . ) .
B == —om cee mee mmfeen mme mel cih cme eme cme mem eem mee mmm ee e oo
... ] .. .
o e T gy Uy
71 88 .
F T L T 1 &8 S L Q@ A E D V A V Y Y ¢
A TTC ACC CTC ACC ATT AGC AGC CTG CAG GCT GAA GAT GTG GCA GTT TAT TAC TGT
. . . ) . . ; . . D .
B === ~-e tom mee cme co mm mme mee cme eme e mee e ee mae Gem me-
€ mmm mmm mmm e e e e L Ll Ll il il Ll llllolooll
89 CDR3 107
| e ¢ v F s Y P L T|F G Q G T XK VvV E I K
A| CAG CAA TAT TTT AGC TAT CCG CTC ACG|TTC GGA CAA GGG ACC AAG GTG GAA ATA AAA
Fo. .. . N T
B e
|
|

[¢]




cer, ovarian cancers, lung cancers, bladder cancer.s, pancreatic cancers and
10 netastatic cancers of the brain. Mst preferred anti body proteins of
the invention are those which are characterised in that they are | abelled
as nenti oneWess?est A furt her aspect of the invention rel at eBCTEP3/REIhod
of imaging the presence of activated st2p/d fibroblasts in a healing
wound, inflmgedotq ssue (rheumatoid 15 arthritis and cirrhosis are also
positive) or~a tumor, in a human patient,ggfatacter- ised in that (a) an
anti body prot i Ngaged i abctff-dy @e8EACTIME HTRONARTAY Ugaredaten an

i mgeabl e agent i's adm nistered to a humen patient under conditions

sui tabl e for stthectecortATm actTerraot COATANTATEE @ETTCOBIEEXTACROAACTT ( b)

i magi ng any conplex formed in this nmanner, (c) thereby imaging the presence
of activat edoat r AaETAAATCOBLEACERCTIAE ATARCCERAC PACCAROECCO GCECATEGACS r ed
enbodi nent the present invention relates to a nethod of im 25 aging the
presence of 1&dt i GACARITANTIGOARFTATANTE CEATACTERAG ESEARRGEG BEFETERAT Uinor s,
wherein the tunmor is a tunor cells selected fromthe cancer

havi ng cancer
group consi§PﬂngG6¢G?§ﬁA§§e€?HW3¥§H3b?§§C$ﬁﬁﬁﬁﬁm§F9C€§ﬁqTq GRGPETHY s, breast

Cancers, panctoatMOTIRIG, € ke hae, ARt Ao, e rUR A 5ot 250
301 ATGGCCCGCC TGGCATTATG CCCAGTACAT GACCTTATGG GACTTTCCTA
351 CTTGGCAGTA CATCizggTi TTAGTCATCG CTATTACCAT GGTGATGCGG
401 TTTTGGCAGT ACATCAATGG GCGTGGATAG CGGTTTGACT CACGGGGATT
451 TCCAAGTCTC CACCCCATTG ACGTCAATGG GAGTTTGTTT TGGCACCAAA
501 ATCAACGGGA CTTTCCAAAA TGTCGTAACA ACTCCGCCCC ATTGACGCAA
551 ATGGGCGGTA GGCGTGTACG GTGGGAGGTC TATATAAGCA GAGCTCGTTT
601 AGTGAACCGT CAGATCGCCT GGAGACGCCA TCCACGCTGT TTTGACCTCC
651 ATAGAAGACA CCGGGACCGA TCCAGCCTichgéGCCGGGA ACGGTGCATT
701 GGAACGCGGA TTCCCCGTGC CAAGAGTGAC GTAAGTACCG CCTATAGAGT
751 CTATAGGCCC ACCCCCTTGG CTTCTTATGC ATGCTATACT GTTTTIGGCT
801 TGGGGTCTAT ACACCCCCGC TTCCTCATGT TATAGGTGAT GGfATAGCTT
851 AGCCTATAGG TGTGGGTTAT TGACCATTAT TGACCACTCC CCTATTGGTG
901 ACGATACTTT CCATTACTAA TCCATAACAT GGCTCTITTGC CACAACTCIC
951 TTTATTGGCT ATATGCCAAT ACACTGTCCT TCAGAGACTG ACACGGACTC
1001 TGTATTTTTA CAGGATGGGG TCTCATTTAT TATTTACAAA TTCACATATA
1051 CAACACCACC GTCCCCAGTG CCCGCAGTTT TTATTAAACA TAACGTGGGA
1101 TCTCCACGCG AATCTCGGGT ACGTéggggGIéACATGGGCT CTTCTCCGGT

. 1151 AGCGGCGGAG CTTCTACATC CGAGCCCTGC TCCCATGCCT CCAGCGACTC
1201 ATGGTCGCTC GGCAGCTCCT TGCTCCTAAC AGTGGAGGCC AGACTTAGGC



In a further aspect the present invention relates to a nethod of detecting
tu- nor-stroma, characterised in that (a) a suitable sanple is contacted
with an anti Qp(?y lffl?# ein according to the present invention, UnEEEPS9/2711
condi tions sul a% e for the formation of 288 n- tibody-antigen conplex, (b)
detecting the presence of any conplex so d, 5 (c) relating the
presence of Rig; aoe%rrpl ex to the presence of tunor-stroma. Antibody proteins

o ot R ST R LT el R S

mam ni st er i g eEo eRE TR, SobRRTth BelBBleRd dier s B e e d AR con.
i

adm ni steri I°On con-
For%he for ﬁl&%ﬁ!lgﬁggﬁ%aﬁaﬁé%%gﬁ R R U L e

coml ex 0 ToIPdaRl dAPEE Do UhdoiBaPEE SRR SRk DELARER 11 2

human patient. Fig

1451

1501

1551

1601

1651

1701

1751

1801

1851

1901

1251

2001

2051

2101

2151

2201

2251

2301

gtggagggca
cagacataat
tctgcagtca

GGAGACAGAC
E T D
(BspE I)

CCTCCGGAGA

S 8 G D

CTAGGGGAGA
L G E
Xbal

TTCTAGAAAT

S R N

gtgtagtctg
agctgacaga
ccgtecttga

ACACTCCTGC
T L L

CATTGTGATG
I Vv M

GGGCCACCAT
R A T I

CAAAAGAACT
Q K N

agcagtactc gttgetgeccg cgcgcgccac

ctaacagact
Mlu I

cacgcgtctc

TATGGGTGCT
L W V L

ACCCAATCTC
T Q S

CAACTGCAAG
N C K

gttcctttce

atgggtcttt

Hind III

gggaagettG

GCTGCTCTGG
L L W

CAGACTCTTT
P D S L

TCCAGTCAGA
S S Q

CCGCCACCAT
M

GTTCCAGGTT

vV P G

GGCTGTGTCT
A V S

GCCTTTTATA
5§ L L Y

ACTTGGCCTG
Y L A W

AGCCACCCAA
Q P P K

CCTGATAGGT
P D R

TAGCAGCCTG
S § L
TTAGCTATCC
F & Y P

ACTCCTCATC
L L I

TCAGTGGCAG
F S8 G s

CAGGCTGAAG
Q A E
GCTCACGTTC
L T F

CDR
BamH I

GAGTggatcc
GCCCTGTGAT

TAAACACCAT

TGTCITCATC
VvV F I
CTGTTGTGTG
S v v ¢C
TGGAAGGTGG
W K V
AGAGCAGGAC
E Q D

3
ATCTGGGATA
TATGCGCAAA
CCTGTTTGCT

TTCCCGCCAT
F P P
CCTGCTGAAT
L L N
ATARACGCCCT
D N A L
AGCAAGGACA
S X D

TTTTGGGCTA
F W A

GTATCAGCAG
Y Q 0

GCACTAGGGA
§ T R E

CDR 1
AAACCAGGAC
K P G

Kpnl
ATCTGGGGTA
S G V

TCGGTTTGGG
G F G

ATGTGGCAGT
D VvV A V
GGACAAGGGA
G Q G
AGCATGCTGT

CAACACACCC

CDR 2
ACAGACTTCA
T D F

TTATTACTGT
Y ¥ C
CCAAGGTGGA
T K V E
TTTCTGTCTG

AAGGGCAGAA

TCTTTCCTCA GGAACTGTGG

CTGATGAGCA
S D E Q@
AACTTCTATC
N F Y
CCAATCGGGT
Q S G
GCACCTACAG
S T Y S

T V
GTTGAAATCT
L K S
CCAGAGAGGC
P R E A
ARACTCCCAGG
N S Q
CCTCAGCAGC
L 8 S

CCCTCACCAT
T L T I

CAGCAATATT
Q Q Y
AATAAAACGT
I K R

TCCCTAACAT
CTTTGTTACT

CTGCACCATC
A A P S
GGAACTGCCT
G T A
CAAAGTACAG
K VvV Q
AGAGTGTCAC
E 8 v T
ACCCTGACGC
T L T



20 Fig. 1. DNA sequence of F19 human reshaped |ight chain variable region
version A (hF19LA) SEQ ID NGO 1. Fig. 2. Amno acid sequence of F19 human
reshaped |ight chain variable region 25 version A (hF19LA) SEQ I D
NO 2. Fig. W9 I$tsequence of F19 hunman reshaped |ight chai RCVEPPHTH
region version B (hF19LB) SEQ I D NO 3.298l eotides differing fromversion
A are undeifjgnggl/eand in bold type. 30 Fig. 4. Armino acid sequence of F19
human reshaped |ight chain variable region version B (hF19LB) SEQ I D NO 4.
Anmi no aci d23dif feasdcmahtenesrRceacAr R @ aMder Tonedcemd icaahetendey pe. 19
5 Fig. 5. DNA seuence ofh F1® hunman reshaped | wght chaion variwable region
ver si on C @abPhILATRERGLD NeAG TANAC| eerdARAG AGETTCRANA GEGERESITB A are
underlined and iMb& dGtype. S S P VvV T K 8§ F N R G E C

2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501

3551

TTAGAGGGAG
*
CCCATCCTTT
CGGTCCTCCA
AATTATGCTA
CTGTGGTGGA
GTTTTTTGTG
GGGGAGGGAE
AGACCCCACT
AACAGGGGAG
GCCTCGTGAT
TCTTAGACGT
TTGTTTATTT
AACCCTGATA
CAACATTTCC
TGTTTTTGCT
AGTTGGGTGC
ATCCTTGAGA
TAAAGTTCTG
AGCAACTCGG

TCACCAGTCA

ATGCAGTGCT

Pvu I

AAGTGCCCCC
GGCCTCTGAC
GCTCATCTTT
ATGTTGGAGG
TCTAATAAAA
TGCAGTGCCT
AGGCCAGAAT
GGACAAACAG
TGAGCTGGAA
ACGCCTATTT
CAGGTGGCAC
TTCTAAATAC
AATGCTTCAA
GTGTCGCCCT
CACCCAGAAA
ACGAGTGGGT
GTTTTCGCCC
CTATGTGGCG
TCGCCGCATA
CAGAAAAGCA
GCCATAACCA

CGGAGGACCG

TGACAACGAT

GGGGATCATG

TAACTCGCCT

ACCTGCTCCT
CCTTTTTCCA
CACCTCACCC
AGAATGAATA
GATATTTATT
CTATCTGGAG
GACTCCAAGA
TGGCTGGACT
ATTTGCTAGC
TTATAGGTTA
TTTTCGGGGA
ATTCAAATAT
TAATATTGAA
TATTCCCTTT
CGCTGGTGAA
TACATCGAAC
CGAAGAACGT
CGGTATTATC
CACTATTCTC
TCTTACGGAT
TGAGTGATAA
ARGGAGCTAA

TGATCGTTGG

CAGTTCCAGC

Psp5 II
CAGGGGACCT
CCCTCCTCCT
AATAAAGTGA
TTCATTAGAT
GCCAGGTAGG
GCTACAGGAA
CTGCACCATA
GAATTCTTGA
ATGTCATGAT
AATGTGCGCG
GTATCCGCTC
AAAGGAAGAG
TTTGCGGCAT
AGTAAAAGAT
TGGATCTCAA
TTTCCAATGA
CCGTGTTGAC
AGAATGACTT
GGCATGACAG
CACTGCGGCC

CCGCTTTTTT

GAACCGGAGC

CTGACCCCCT
ACCCCTATTG
CCTTGGCTTT
ATCTTTGCAC
ATGTGTGTTG
GCTGGCCTTG
GGCAGGTCAG
ACACACAATC
AGACGAAAGG
AATAATGGTT
GAACCCCTAT
ATGAGACAAT
TATGAGTATT
TTTGCCTTCC
GCTGAAGATC
CAGCGGTAAG
TGAGCACTTT
GCCGGGCAAG
GGTTGAGTAC
TAAGAGAATT
AACTTACTTC
GCACAACATG

TGAATGAAGC




10 Fig. 6. Armino acid sequence of F19 human reshaped |ight chain variable
region ver- sion C (hFI9LC) SEQ ID NFG 6. Am no ac;dstﬁ&jferlng fro?1
version A ar ...l ined and in bo type. Fig. 7. seque *&%
human reshapggaegg?ggle regi on heavy chain version A 15 Q%ﬁg%@/. ?SEQ
IDNO 7. Fig, 8_Amno acid sequence of #¥43human reshaped heavy chain

vari abl e reg?&h3W@W= sion A (hF19HA) SEQ ID NO 8 20 Fig. 9. DNA sequence
of F19 human reshaped heavy chain variable region version B (hF19HB) SEQ I D
NO 9. Nucleotides differing fromversion A are underlined and in bold
type. Fig. 18f%Nri FPTRGCARAERTRACCETCAPHARAATr ESAEPEREGe ATFCERAFAR

m no aci ds

11 ering froRTyorsBECRcar AerRHReR

sequence of FE
(hF19HC) SEQ

30

1 SRR

ang?éi‘l&¥déGE¥E?E

reShaped heavy chain varia

Ami no aci ds ¢aéf eragrgrhEent VRfEddaicak Bratidenkl DeEcathdaN ThakfadaRe. 35

3851

3901

35851

4001

4051

4101

4151

4201

4251

4301

4351

4401

4451

4501

4551

4601

4651

4701

4751

4801

TCCCGTATCG

ACGAAATAGA

AACTGTCAGA

CATTTTTAAT

GACCAAAATC

TAGAAAAGAT

TGCTGCTTGC

GGATCAAGAG

CGCAGATACC

TTCAAGAACT

ACCAGTGGCT

CAAGACGATA

TCGTGCACAC

CCTACAGCGT

CGGACAGGTA

GAGCTTCCAG

CCACCTCTGA

GCCTATGGAA

TGCTGGCCTT

GGATAACCGT

es

éhFlQHB SEQ |
&

ACKT F%?Nx%& %FF@G@@@ DNA
: ! ) LS
BB T BR A Ana B R CAREREREEET | e

RS ET BPrRe MERE A R BRa s

TAGTTATCTA

CAGATCGCTG

CCAAGTTTAC

TTAAAAGGAT

CCTTAACGTG

CAAAGGATCT

AAACAAARAA

CTACCAACTC

AAATACTGTC

CTGTAGCACC

GCTGCCAGTG

GTTACCGGAT

AGCCCAGCTT

GAGCTATGAG

TCCGGTAAGC

GGGGAAACGC

CTTGAGCGTC

AAACGCCAGC

CACGACGGGG
AGATAGGTGC
TCATATATAC
CTAGGTGAAG
AGTTTTCGTT
TCTTGAGATC
ACCACCGCTA
TTTTTCCGAA
CTTCTAGTGT
GCCTACATAC
GCGATAAGTC
AAGGCGCAGC
GGAGCGAACG
ARAGCGCCAC
GGCAGGGTCG
CTGGTATCTT
GATTTTTGTG

AACGCGGCCT

BspLU111

GTTCTTTCCT

TTGCTCACAT

ATTACCGCCT

TTGAGTGAGC

AGTCAGGCAA

CTCACTGATT

TTTAGATTGA

ATCCTTTTTG

CCACTGAGCG

CTTTTTTTCT

CCAGCGGTGG

GGTAACTGGC

AGCCGTAGTT

CTCGCTCTGC

GTGTCTTACC

GGTCGGGCTG

ACCTACACCG

GCTTCCCGAA

GAACAGGAGA

TATAGTCCTG

ATGCTCGTCA

TTTTACGGTT

GCGTTATCCC

TGATACCGCT

CTATGGATGA

AAGCATTGGT

TTTAAAACTT

ATAATCTCAT

TCAGACCCCG-

GCGCGTAATC

TTTGTTTGCC

TTCAGCAGAG

AGGCCACCAC

TAATCCTGTT

GGGTTGGACT

AACGGGGGGT

AACTGAGATA

GGGAGAAAGG

GCGCACGAGG

TCGGGTTTCG

GGGGGGCGGA

CCTGGCCTTT

CTGATTCTGT

CGCCGCAGCC



20 5 Fig. 13. DNA sequence of F19 human reshaped heavy chain variable
region version D (hFI9HD) SEQ ID NO 13. Nucl eotides differing fromversion
A are underlined and in bold type. Fig. 14. Amino acid sequence of F19 hunan
reshaped hew©gy/shsai n vari abl e region ver- 10 sion D (REAIERPP2TZEQ | D
NO 14. Amino acids differing fromver 3148 A are un- derlined and in bold
type. Fi g.Fﬂ%.ﬁQg sequence of F19 human reshaped heavy chain vari abl e

regi on version (hF19HE) SEQ I D NO 15. Nucl eotides differing fromversion
A are underlined 15 and in bold type. Fig. 16. Ami no acid sequence of
F19 hunan igshapadchravya QUECAGYeAd altAsTGAGCONAGEAGCSEANAGAGdYealdE) SEQ I D
NGO 16. Amino acids differing fromversion A are un- derlined and in bold
type 20 Fi g9017.AAGCEGTATT AITXEGUENAE GIATETSTCHI GETATT TICAGhACCECATATGar i abl e
region (chF19LC) SEQ ID NO 17. Fig. 18. Amino acid sequence &stR197&hi neric
heavy chai asyar icrigicacrett AETRCAFTITHGCTCTGATGC CGCATAGTTA AGCCAGTATA

5001
5051
5101
5151
5201
5251
5301
5351
5401
5451
5501
5551
5601
5651
5701
5751
5801
5851
5901
5951
6001

6051

CACTCCGCTA
CAACACCCGC
TACAGACRAG
ACCGTCATCA
GGTGTGGAAA
CATCTCAATT
GCATGCATCT
ATCCCGCCCC
ACTAATTTTT
TATTCCAGAA
AAGCTAGCTT
GAAGCGGAAC
TGAATGTCAG
AGAAAGCAGG
GGTTTTATGG
GTAAGGTTGG
AGGATCTGAT
ATCGTTTCGC
CTTGGGTGGA
TGCTCTGATG
TTTTGTCAAG

CAGCGCGGCT

TCGCTACGTG
TGACGCGCCC
CTGTGACCGT
CCGRAACGCG
GTCCCCAGGC
AGTCAGCAAC
CAATTAGTCA
TAACTCCGCC
TTTATTTATG
GTAGTGAGGA
CACGCTGCCG
ACGTAGAAAG
CTACTGGGCT
TAGCTTGCAG
ACAGCAAGCG
GAAGCCCTGC
GGCGCAGGGG
ATGATTGAAC
GAGGCTATTC
CCGCCGTGTT

ACCGACCTGT

ACTGGGTCAT

TGACGGGCTT

CTCCGGGAGC

CGAGGCAGCT

TCCCCAGCAG

CAGGCTCCCC

GCAACCATAG

CAGTTCCGCC

CAGAGGCCGA

GGCTTTTTTG

CAAGCACTCA

CCAGTCCGCA

ATCTGGACAA

TGGGCTTACA

AACCGGAATT

AAAGTAAACT

GGCTGCGCCC
GTCTGCTCCC
TGCATGTGTC
GTGGAATGTG
GCAGAAGTAT
AGCAGGCAGA
TCCCGCCCCT
CATTCTCCGC

sfi I
GGCCGCCTCG

CGACACCCGC

GGCATCCGCT

AGAGGTTTTC

TGTCAGTTAG

GCAAAGCATG

AGTATGCAAA

AACTCCGCCC

CCCATGGCTG

GCCTCTGAGC

Stu I/Avr
GAGGCCTAGG

GGGCGCAAGG
GAAACGGTGC
GGGAARACGC
TGGCGATAGC
GCCAGCTGGG

GGATGGCTTT

Bgl II/Bcl I

ATCAAGATCT

GATCAAGAGA

AAGATGGATT
GGCTATGACT
CCGGCTGTCA

CCGGTGCCCT

Msc I
ATCGTGGCTGE GCCACGACGG GCGTTCCTITG

GCACGCAGGT
GGGCACAACA
GCGCAGGGGC

GAATGAACTG

IX
CTTTTGCAAA

GCTGCTAAAG

TGACCCCGGA

AAGCGCAAAG

TAGACTGGGC

GCGCCCTCTG

CTTGCCGCCA

CAGGATGAGG

TCTCCGGCCG

GACAATCGGC

GCCCGGTTCT

CAGGACGAGG

CGCAGCTGTG



SEQ ID NO. 18. Fig.

25 19. DNA sequence of human kappa |ight

const ant chai n SEQID NGO 19. Fig. 20. Am no acid sequence of human |i ght
const ant %E D NO 20. 30 Fig. 21.DNA sequence of huma@ct} %02711
const ant chaln D NO 21. Fig. 22. Amino aC|d sequence of hunan heavy
constant chain SEQ I D NO 22. 21 5 F:ﬁ@ 23. Mammal i an cel |l expression

vectors useffig.s3pModuce chineric and reshaped human anti bodi es with human
kappa |ight chains and human gamma-1 heavy chains. A Light chain
expression vector: pKN1OO B. Heavy chain expression vector: pA D G 10 Fig
24. DNA and 63 noCBRGAFCEBGUBRRESIGCEEERAGAERA] THRETEHEAT T@@ﬁpabA@Treg. on
as nodified for use in the construction of chineric E19 |ight chain.

Restricti on 63PtesCEIEAGALCERTT BF Bo FHTFEAETs TCFReCIH e, CDRs 1

to 3 and the s?I
620

6251

6301

6351

6401

6451

6501

6551

6601

6651

6701

6751

6801

6851

6901

6951

7001

7051

7101

7151

7201

7251

7301

ce donor S|te are underlined.

CCATCATGGC T
TGCCCATTCG
GATGGAAGCC
GGCTCGCGCC
GGCGAGGATC
GGTGGAAAAT
Rsr II
TGGCGGACCG
GAGCTTGGCG
CGCTCCCGAT
TCTGAGCGGG
TGCCATCACG
TTCGGAATCG
TCTCATGCTG
GGTTCAGCTG
TGCAAATCCG
TGCCCCCGAA
ATCTTTGTGA
ACCTACAGAG
AATGTGTTAA
TATGGAACTG
CCTGTTTTGC
ACTCTCAACA

AAGGACTTTC

GATGCAATG

ACCACCAAGC

GGTCTTGTCG

AGCCGAACTG

TCGTCGTGAC

GGCCGCTTTT

CTATCAGGAC

GCGAATGGGC

TCGCAGCGCA

G CGGCGGCTGC

GAAACATCGC

ATCAGGATGA

TTCGCCAGGC

CCATGGCGAT

CTGGATTCAT

ATAGCGTTGG

TGACCGCTTC

TCGCCTTCTA

Nsp V

ACTCTGGGGT

AGATTTCGAT

TTTTCCGGGA

GAGTTCTTCG

CTGCCTGAGG

TCGGCATCCA

CTGCAGGAGT

AGGAACCTTA

ATTTAAAGCT

ACTACTGATT

ATGAATGGGA

TCAGAAGAAA

TTCTACTCCT

CTTCAGAATT

TCGAAATGAC

TCCACCGCCG

CGCCGGCTGG
Sma I

cceaceeeee @

CTGGACGACC

GGAAACCAGC

GGGGAGGCAC

CTTCTGTGGT

CTAAGGTAAA

CTAATTGTTT

GCAGTGGTGG

TGCCATCTAG

CCAAANAAGA

GCTAAGTTTT

ATACGCTTGA

ATCGAGCGAG

TCTGGACGAA

TCAAGGCGCG

GCCTGCTTGC

CGACTGTGGC

CTACCCGTGA

CTCGTGCTTT

TCGCCTTCTT

CGACCAAGCG

CCTTCTATGA

ATGATCCTCC

GCTCGATCCC

TCGCGGAGTT

AGCGGCTATC

GATGGCCGCT

GTGACATAAT

TATAARATTT

GTGTATTTTA

AATGCCTTTA

TGATGATGAG

AGAGAAAGGT

TTGAGTCATG

TCCGGCTACC
CACGTACTCG
GAGCATCAGG
CATGCCCGAC
CGAATATCAT
CGGCTGGGTG
TATTGCTGAA
ACGGTATCGC
GACGAGTTCT
ACGCCCAACC
AAGGTTGGGC
AGCGCGGGGA
Nru T
CTCGCGAGTT
CTACCGGCAG
CGCGCATCCA
TTGGTCCCGG
TGGACAAACT
TTAAGTGTAT
GATTCCAACC
ATGAGGAAAA
GCTACTGCTG

AGAAGACCCC

CTGTGTTTAG



15 Fig 25. DNA and am no acid sequences of nouse F19 heavy chain variable
region as nodified for use in the construction of chinmeric F19 heavy chain.
Restriction sites are indicated by bold letters. The Kozak sequence and the
spl i ce donorweigt/sriar e underlined. 20 Fig. 26. DNA sequence ofpdalEprooioreri c
anti body cloned into pKN1OO mammal i an exg3/48 €ssion vector. Restriction
sites are ip@' gptﬁd by bold letters and underlined. CDRs 1 to 3 and the
splice donor ¥Site are underlined. This is the DNA se- quence of the nouse

F19 i ght C#??ﬂ‘ §R§E§§§£é¥3d¥§@%@?c§ﬁEﬁ*?ﬁﬁé&@ﬁ&xéﬂéﬁﬁﬂxﬂﬂsZékAAAAGCTG vector.

This vector has Version o uman kappa constant region gene

(allotype Kidgd)) chetattmiedrReaARARTTF QRECARRAAT ClRlcTERRRE NGFiRagggUeNce. I n

addition, the Neo selection gene is also termnated by this artificial
sequence anghgis ALSOATARCA@TIATRATIA ANATATACTA@SITITITT TREPRacTA@hcaBai n

expressi on cas-

transcri pti bl
7601

7651
7701
7751
7801
7851
7901
7951
8001

8051

sette. 30

GCTTTTTAAT

TTGACTAGAG

CTTTAAAAAA

Mun I
GCAATTGTTG

AAGCAATAGC
CTAGTTGTGG
TAATAAAAGA
CAGTGCCfCT
GCCAGAATGA

ACAAACAGTG

AGCTGGAAAT

The essenti al

TTGTAAAGGG
ATCATAATCA
CCTCCCACAC
TTGTTAACTT
ATCACAAATT
TTTGTCCAAA
TATTTATTTT
ATCTGGAGGC
CTCCAAGAGC
GCTGGACTCT

TTGCTAGC

GTTAATAAGG
GCCATACCAC
CTCCCCCTGA
GTTTATTGCA
TCACAAATAA
CTCATCAATG
CATTAGATAT
CAGGTAGGGC
TACAGGAAGG

GCACCATAAC

conmponents of the pKNl 00
eukaryoti c 5Qqir e SSATAGAGES OCTACTATTA -ATAACTATEL ARIARRARETG TGTRETITEA HCWI
pronot er/ enhancer 583 - 587 = TATAA box 35 610

AATATTTGAT
ATTTGTAGAG
ACCTGAAACA
GCTTATAATG
AGCATTTTTT
.TATCTTATCA
GTGTGTTGGT
TGGCCTTGGG
CAGGTCAGAG

ACACAATCAA

Start of
GTATAGTGCC

GTTTTACTTG
TAAAATGAAT
GTTACAAATA
TCACTGCATT

TGTCTGGATC

TTTTTGTGTG -

GGAGGGGGAG

ACCCCACTGG

CAGGGGAGTG



22 5 728 - 736 = Splice donor site 731 = Begi nning of intron 1557
= End of intron 1544 - 1558 = Splice acceptor site 1590 - 1598 = Kozak
sequence 10 1599 - 1658 = peptide | eader sequence 1659 - 199§ ~r/ppesseE1f19
li ght chai "W9671512004 = splice donor si%g 011 - 2657 = cDNA copy of
human Kappa constant region (Km3)) gene é - 2880 = Artificial spaC2
term nationggagence 15 2887 - 7845 = This is the pSvVZneo vector DNA
fragnent conprising of the Anp-resistance gene (in the opposite
orientation), the Col EI and SV40 origins of replication and the

Neo-resi stance gene (in the same orientation as the HCWi - KCT cassette) 20
7852 - 8068 = Artificial spaC2 term nation signal

APCR1 vha2 vhad vhab
Y —_— —_—
LEADER — FRT @Fm ol Lfm
€ ¢ MY
vhal vha3 vhab APCR4
1st PCR
APCRI A vhal
vhad C vhas
vms D  apcra
2nd PCR
APCRI E vha3
had! F APCR4
3rd PCR

APCRI APCR4




Thi s sequence ends i medi ately upstream of the EcoRl site (position 1-6) at
the begi nning of the sequence. As a vector this DNA sequence would be cir-
cular. 25 Fig. 27. DNA sequence of F19 chineric antibody cloned into

pgl dl G rrammp%{ﬁﬂék- pression vector. Restriction sites are BGTERISNZA1 by
bold letters and underlined. CDRs 1 to 35/48d the splice donor site are
underli nedFighgz/4 s the DNA se- quence of the eukaryotic expression vector
pGl D105 containing the nmouse 30 F1 9 heavy chain variable region.
This vector contains a cDNA version of the human gamma-1 constant region
(all otype Gﬂ m (non-a, z, -x) also knowypas Grl (17) allotype). Theg
essenti al qgon@nt& of. tNe constrgct rar@ 3J5 k1l K - 25@1 =2 pBR322 lxased
sequence i ﬁcl BiGTG ARMGITRIGTE | AC (TESSGF LHE FAR CTYPAG AAR CCC GGT GCT TCCHRAMAN

Col El or| gign plus.the Sv4Q. orLgl n.and.the. aerpLed Sv4Q.. eaJ_Ly._pr_th_t-er 2502
- 3226 dhfr .gene

D === =mc e;e mem o mmm mem mm mmm mmm mem mmm mmm mmm mem mme mma e m——
E ~-= === =wcem neec ma- mee cmm mmm mmm mee eme mme cme mme mme mme mm- m—— m—-

20 30 CDR1 38

vV s ¢ XK T S R Y T F T|E Y T I H|W V R
A GTC AGC TGT AAA ACT AGT AGA TAC ACC TTC ACT|GAA TAC ACC ATA CAC|TGG GTT AGA
2 J e
C ~mm mmm e mem mae mmm mme e mmm mme mme|eae cee cme cmm mem]aan e aea
. | .
J e T
G
E === =vm sce scc s mon Go= mme = mmm omeomme mme e eee | oon —on oo

Q A p G Q R L E W I G G I N  J N N G I
A CAG GCC CCT GGC CAA AGG CTG GAG TGG ATA GGA|GGT ATT AAT CCT AAC AAT GGT ATT
B ocm oo —le ol llo o il Ll Ll Ll Ll eee emm e e e e e e
o-J _:_ T -:_ e mr— -
D w-= mrm omce mee mee mma men mme .- -:_ B -:- e rm- m—-
B omoe e oo wlollollolo LIl LI LIl lloqlo Ll lollo ool

P N Y N ©0 X FP kXK G6|R A T L T V 6 K 8 A
A CCT AAC TAC AAC CAG AAG TTC AAG GGC|CGG GCC ACC TTG ACC GTA GGC AAG TCT GCC

T T T i Rt T T LI
. . . . . . . . P A . . D T
€ === --=+ == cos we- moe eee m-e -ooe-- -T- --- A-C --- --- -A- -CC --- ---
. . . . . . . . A A | . . D T
D === === =c- =e= eoe mme moc o= -—o-|--- -T~ -== A-C --- --- -A- -CC --- ---
. . A I I . . D T . .
E === == see cac eoe aoe mes mee cen|--- -T- --- A-C --- --- -A- -CC --- --~

A AGC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG GAC ACT GCA GTC TAC TAC
. F

B === wor coc mrs coe sme mce s emn eme ecs mce men mme e mee eme =a- 2T-
C mmm mem mmm cet mem mee mma mm mme mea mem mmm mme mme mmm e mme mme e
. . F.

J T T T Ty, N

BRI



3233 - 4073 = SV40 poly A sequence etc. 4074 - 4079 = |ligated BanH and

Bglll site (BstYl) 10 4080 - 4302 = SPA site plus C2 term nation signal

4303 - 5867 g pronoter 5879 - 5885 = unique Hi ndl Il restgicls iite
for cloning &%%‘ogl obulin variable g 5886 - 5894 = Kozlgl ﬁ%%%{}éﬁée
15 5895 - 5951 = signal peptide 5952 - = mouse F1 9 heavy chain 6323
- 6330 = splFige3dddor site 6331 - 6336 = unique BamH restriction site for
cl oning of inmunogl obulin variable genes 20 6337 - 7388 = cDNA copy of

human gamma- 1 czonstant regi ons gecedegmpyha £2 Qp LntgonJ73§9 10177093

Arni e term nat f,pn Seque T v v M | hlzni S
construct has escHdd Add)Rcatacallre coc TAT ET TAX Fadilbsd cld @t caB atlcaé Ay | Tee
al.-l otype which is defined by a glutam c.acid (E)-resi due at posi-tien|l 356
(accordi ng th Bu nunberimg);- a-nethironrme (MW T &3] die “at “position 358"
(according to Eu nunbering): and a |ysine. (K) _testdue at_position 214
(according to Eu nunb_e|i_ng), These three residues are underlined in ghe

R T T Tt TS

Fig. 33 /1

1 TTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAAT
61 GGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTT
121 ATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCT
181 TCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCC
241 CTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAA
301 AGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGG
361 TAAGATCCTITGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGT
421 TCTGCTATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCG
481 CATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTAC
541 GGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATARACCATGAGTGATAACACTGC

Pvu I
601 GGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAA

661 CATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACC
Fsp I
721 AAACGACGAGCGTGACACCACGATGCCTGCAGCAATGGCAACAACGTTGCGCAAACTATT

781 AACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGA



sequence above. 30 Fig. 28. PCR-based nethod for the construction of human
reshaped F19 light chain. This figure provides a schematic overview of the
strategy of construction. The dotted lines indicate a conplenentary
sequence ofw@p9/sHast 21 bases between the priners. 35 24 PCTYERSI/02M) ]
Nucl eotide and deduced amino aci d sequadT¢43 of reshaped human F19 |ight
chain vari ppj @3 @gi ons version A, B and C. Nucl eotide and deduced am no
aci d sequences are aligned and conpared with that of version A dashes

i ndi cate nucleotide identity, dots indicate amno acid identity with this
sequence. AginNraeicdICARECATINIFTeTCCRETNCHCEJTTOCIRUTRGCCECCET TATTEIIEGATAR he

| ocati ons-of CDRs 10 are indicated in boxes. Fig. 30. DNA seguence
of F19 LA (hmmq'r@@hap@@mqwmﬁ%’rW%ﬁ@%ﬁ%ﬁ%@&%&ﬁﬁ@@ﬁ%@ﬂ@m
mammal i an expression vector. Restriction sites are indicated by bold

letters and2ehdAGTREACTATIETACTIATGTAGNT CPRECSEAT L ARRABF TATEN 386Ann
underlined, . rAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGT
1081 TTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGT
1141 GAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTG
1201 AGCGTCAGACCCCGTAGARAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGT
1261 AATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGETTTGTTTGCCGGATCA
1321 AGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATAC
1381 TGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTAC
1441 ATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCT
1501 TACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGG
1561 GGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA
1621 GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGARAGGGAGAAAGGCGGACAGGTATCCGGT
1681 AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGARACGCCTGGTA
1741 TCTTTATAGTCCTGTCGEGTTTCGCCACCTCTGACTTGAGCGTCGATTTTIGTGATGCTC
1801 GTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGE
1861 CTTTTGCTGGCCTTTTGCTCigg;g;%éTTTCCTGCGTTATCCCCTGATTCTGTGGATAA
1921 CCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAG
1981 CGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCT
2041 GTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATA
2101 GTTAAGCCizgi;gZAéTCCGCTATCGCTACGTGACTGGGTCATGGCTGCGCCCCGACAC
2161 CCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGA
2221 CAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAA
2281 CGCGCGAGGCAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCC
2341 CATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTT
2401 TTTTATTTATGCAGAGGCCGAGGCngéTEGGCCTCTGAGCTATTCCAGAAGTAGTGAGG

Stu I/Avr II
2461 AGGCTTTTTTGGAGGCCTAGCGCTTTTGCAAAAAGCTAGCTTACAGCTCAGGGCTGCGATT




15 This is the DNA sequence of the reshaped F1 9 |light chain
version A cloned into pKN1QO eukaryotic expression vector. This vector has
a cDNA versi f human kappa constant region gene (alloty

term nat ed b)?‘gg%g{sﬁgﬁg artificial termnation sequence. In addIB Fé‘rril;g%%?"
Neo sel ection gene is also ter- ninated by8/8Ris artificial sequence and is
also in the Fige3dI3 entation as the 20 kappa |ight chain expression
cassette. The conponents of the vector are: 7 - 1571 = HCM/

pronot er/ enhancer 583 - 587 = TATAA box. 25

transcri pti oR>2¥ Z’BCGCG%AACEBWQ@%GFT%CE%TGW?CTGGTAGGAT@?&‘ F‘ﬁ' ﬁFﬂﬁG‘Eﬁ'GCC

1500- 1595 - 2R8% ATIREREereb it dgatc i Ra SR LR AU et

1997 = h
2011 . 265y Beh R AR A g R D g a8 G A
2664 - 2880 2765tA&z‘:‘dé’z’cﬁ*@ﬁ@?céﬂd@'xﬁihtWﬁTTATGGGTAGGAAAACCTGGTTC

2761 TCCATTCCTGAGARAGAATCGACCTTTAAAGGACAGAATTAATATAGTTCTCAGTAGAGAA

2821 CTCAAAGAACCACCACGAGGAGCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTTAAGA
2881 CTTATTGAACAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGT
2941 TCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTCAGACTCTTTGTGACAAGGATC
3001 ATGCAGGAATTTGAAAGTGACACGTTTTTCCCAGAAATTGATTTGGGGAAATATAAACTT
3061 CTCCCAGAATACCCAGGCGTCCTCTCTGAGGTCCAGGAGGAAAAAGGCATCAAGTATAAG
3121 TTTGAAGTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGCTCCCCTC
3181 CTAAAGCTATGCATTTTTATAAGACCATGGGACTTTTGCTGGCTTTig;Té;TTGTGAAG
3241 GAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCT
3301 AAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGT
3361 GTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAAT
3421 GAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGAC
3481 TCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCT
3541 TCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTT
3601 GCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATAT
3661 TCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTITTTTCTTACT
3721 CCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGC
3781 TTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGAT
3841 g:;iAéCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCT
3901 CCCCCTGAACCTGAAACATAAAATGAATGCXE?TéTTGTTGTTAACTTGTTTATTGCAGC
3961 TTATAATGGTTACARATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTC
4021 ACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCTA

4081 ATAARAGATATTTATTTTCATTAGATATGTGTGTTGGTTTTTTGTGTGCAGTGCCTCTAT

4141 CTGGAGGCCAGGTAGGGCTGGCCTTGGGGGAGGGGGAGGCCAGAATGACTCCARAGAGCTA



WD 99/ 57151 _ PCT/ EP99/ 02711 25 5
2887 - 7845 = This is the pSV2neo vector DNA fragnent conprising of the :
Anp-resi stance gene (in the opposite orientation), the Col EI and SV40 !
origins of wepssuati on and the Neo-resistance gene (in the SOTEROEN ation
as the HCWi - KCT cassette). 10 7852 - 38 = Artificial spaC2 term nation
signal . Theg, sggyence ends inmedi ately upstream of the EcoR site. (position
1-6) at the™beginning of the sequence below. As a vector this DNA sequence
woul d be circular. 15 Fig. 31. PCR-based nethod for the construction of
human r eshegpad cat8aneencaritabAcaddt A dTeBHE AR M S CEA SERRITAICCATANEAY | ew
of the strategy of construction. The dotted |inesorngi cate a conpl enentary
sequence ofzat AcaastARACEEsSRSTERIOTEAARTETECTARIGRATR0cagcacactggeggeegt
(Spe I)
4321 tACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTT

4381 CCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCC
4441 ATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACG

4501 TCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATAT

SnaB I
4621 GTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTAT

4561 GCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCA m
4681 TACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACG
4741 GGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCA
4801 ACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCG

4861 TGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAG

4921 ACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGE '
4981 CCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTGACGTAAGTACCGCCTA 1

5041 TAGAGTCTATAGGCCCACCCCCTTGGCTTCTTATGCATGCTATACTGTTTTTGGCTTGGG
Bpull02T

5101 GTCTATACACCCCCGCTTCCTCATGTTATAGGTGATGGTATAGCTTAGCCTATAGGTGTG

Xcem I : ¢

5161 GGTTATTGACCATTATTGACCACTCCCCTATTGGTGACGATACTTTCCATTACTAATCCA "

5221 TAACATGGCTCTTTGCCACAACTCTCTTTATTGGCTATATGCCAATACACTGTCCTTCAG
5281 AGACTGACACGGACTCTGTATTTTITACAGGATGGGGTCTCATTTATTATTTACAAATTCA
5341 CATATACAACACCACCGTCCCCAGTGCCCGCAGTTTTTATTAAACATAACGTGGGATCTC

BspE I
5401 CACGCGAATCTCGGGTACGTGTTCCGGACATGGGCTCTTCTCCGGTAGCGGCGGAGCTTC

5461 TACATCCGAGCCCTIGCTCCCATGCCTCCAGCGACTCATGGTCGCTCGGCAGCTCCTTGCT ﬁ
5521 CCTAACAGTGGAGGCCAGACTTAGGCACAGCACGATGCCCACCACCACCAGTGTGCCGCA |
5581 CAAGGCCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCggggagecgggecttgcaccege
5641 tgacgcatttggaagacttaaggcagcggcagaagaagatgcagégzzci;;gttgttgt
5701 gttctgataagagtcagaggtaactccegttgecggtgetgttaacggtggagggecagtgt
5761 agtctgagcagtactcgttgetgecgegegegeccaccagacataatagetgacagactaa

Mlu I
5821 cagactgttcctttccatgggtcttttctgcagtcacegtecttgacACGCCTCTCGGGA



Fig. 32. Nucleotide and deduced am no aci d sequences of reshaped human F19
heavy chain variable region versions a to e. Nucleotide and deduced am no
acid se- qu aligned and conpared with that of versio

i ndi cate nufwgl%g/gtﬁlr ge identity, dots indi @? amno acid i den?l ty wt ialtshi S
sequence. Am no 25 aci ds are nuntk according to Kabat et al.
(1991). The location of CDRs is indicated by boxes. Fig. 33. DNA sequence
of F19Ha (huhga3B8d8haped heavy chain version a) cloned into pgld1Ch

mamal i an expr ession vect or. Restriction sites are indicated by bold 30
letters and und&md A&d. 1 to 3 and the splice donor site are
underlined. %% Mﬁ@c‘ﬁf@@ G@ﬁE%G%”fCCtTFQCEE %QWWQFCEQEF%@WG\%EF'S‘P
pGlL DI 05 con- tai n| ng the resh¥peB V&r sk o ARofVFF 90neé'vy ch@i V¥ vériBbl e

2 R e

The essential co u&t ar
based sequengg, | ’E@G‘f@kﬂﬂs éﬁ‘d bﬁ‘?ﬁ@A@@ﬁ%AcmAATACAcCATACACTGGG
SVKVSCKTSRYTFTEYTIHW
Msc I CDR 1

6061 TTAGACAGGCCCCTGGCCAAAGGCTGGAGTGGATAGGAGGTATTAATCCTAACAATGGTA
V R O A P G Q R L EWTI G GG I N P NN G

6121 TTCCTAACTACAACCAGAAGTTCAAGGGCCGGGCCACCTTGACCGTAGGCAAGTCTGCCA
I P N Y N QO K F K G R A T L T V G K 8 A
CDR 2
6181 GCACCGCCTACATGGAACTGTCCAGCCTGCGCTCCGAGGACACTGCAGTCTACTACTGCG
s T A Y M E L 8 S L R S E D T A V Y Y C

6241 CCAGAAGAAGAATCGCCTATGGTTACGACGAGGGCCATGCTATGGACTACTGGGGTCAAG
A R R R I A Y G Y D E G HA M D Y W G Q
CDR 3 BamH I
6301 GAACCCTTGTCACCGTCTCCTCAGGTGAGTGGATCCTCTGCGCCTGGGCCCAGCTCTGTC
G T L Vv T V 8 8

6361 CCACACCGCGGTCACATGGCACCACCTCTCTTGCAGCCTCCACCAAGGGCCCATCGGTCT
S T XK G P 8§ V

6421 TCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGG
F P L, AP S S K S T S G G T AOAULGTCUL
Age I
6481 TCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCG
VvV X b Y F P E P V T V S W N S G AL T s

6541 GCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTQQ
G V H T F P AV L Q 8 8 G L ¥ 8 L 8 8 v
BstE 11
6601 TGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC
v T v P §8 § 8 L G T Q T Y I C N V N H K

6661 CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACAT
P S N T KV D K K V E P K S C D K TUH T

6721 GCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAA
cC p P CPAPELTLGGU?P S V F L F P P

6781 AACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACG
XK P K DT L MTISRTUPEV T C V V VD

6841 TGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATA
¥V S H E D P E V K F N W Y V D G V E V H

69501 ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGGGTGETCAGCGTCC
N A KT K P REEOQYN S T Y R V V S5 V



and Col El origin plus the SV40 origin and the crippled Sv40 early pronoter
2502 - 3226 = dhfr gene 10 3233 - 4073 = SV40 poly A sequence etc. 4080 -
4302 = SPA site plus C2 term nation signal 4303 - 5867 = HCWi

pronot er / enhWOAS7TBR79 - 5885 = unique Hindlll restriction siPEI/EBI@IBNI ng
of i mmunogl obulin variable genes 15 58841435894 = Kozak sequence 5895 -
5951 = signal peptide 5952 - 6323 = reshaped F19 heavy chain version A 6323
- 6330 = splp,gegglmor site 6331 - 6336 = unique BanHl restriction site for
cloning of 20 I mmunogl obul i n vari abl e genes 6337 - 7388 = cDNA
copy of humansgattRcdcTUTSCANCACEIITEOS TRARTEERACIRCRACRAIIE dARGEOOT AR A-
7709 = Arnie terpi nAtiwniseguepced 2% L N G Thke Buman gammkl vonst ant
region used in this construct has a @ m(non-a, z, -x) also known as
GrL(17) al | o0PpeABrCiTCCAGECCORRTAPRCAAJACEATGTCCABAACTAAAGGESAEGOGCCRAGAAC
posi tion 356 (acKordirdg tto Bu RunbefEi ng),Ta hethi 8nikhe K MG r @si Buek E

7081 CACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGA
P QVYTTZLPPSRETEMTZ KNG QV S L

7141 CCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC
T ¢ L VvV X ¢ F Y P S DI A V E W E S8 NG

7201 AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTITCTTCC
Q P ENNY K T TP PV L D S D G S F F

7261 TCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCT
L Y s KL T VDK SR W Q Q G N V F S C

7321 CCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG
S VM HEAULUHWNUHYTOQZK S L S L S P

NgoM I
7381 GTAAATGAGTGCGACGGCCGECAAGCCCCGCTCCCCEEGCTCTCGCGETCGCACCGAGGAT

*
7441 gCT?GGCACGTACCCCCTGTACATACTTCCCGGGCGCCCAGCATGGAAATAAAGCACCGG
7501 ATCTAATAAAAGATATTTATTTTCATTAGATATGTGTGTTGGTTTTTTGTGTGCAGTGCC
7561 TCTATCTGGAGGCCAGGTAGGGCTGGCCTTGGGGGAGGGGCAGGCCAGAATGACTCCAAG
7621 AGCTACAGGAAGGCAGGTCAGAGACCCCACTGGACAAACAGTGGCTGGACTCTGCACCAT

7681 AACACACAATCAACAGGGGAGTGAGCTGGaaatttgctagcgaattaatte 7731

Fig. 34 A
INTRON

3'end V gene 5' end of CH1
ACC GTC TCC TCA G::GTGAGTGGATCC-(N)48-CCTCTCTTGCAG::CC-

T V S Ssplice donor site BamHI splice acceptor site
-TCC ACC AAG GGC

S T K G U

ACC GTC TCC TCA G::::CC TCC ACC AAG GGC
T VvV S S S T XK G
Y

ACC GTC TCC TCA GCC TCC ACC AAG GGC
T V. S S A S T K G

-



at position 358 (according to Eu nunbering) and a lI'ysine (K) residue at
position 214 (according to Eu nunbering). These three residues are
underlined i sequence above. Fig. 34. Heavy ( d
l'i ght (panelﬂg gm}?ns RNA splicing eventi ki ng place duri ngégﬁ{ﬂg ozcﬁ/lpFw
expression in manmualian cells - schemat i & 6 rview. 35 A. Heavy
chai n RNA spﬁ'gc?lﬁ@ 27 5 B. Kappa light chain RNA splicing Fig. 35.
Concentration dependence of LAHC supdRNant binding to CD8-FAP. 10 Fig.
36. Bi ndi ng ¥enbVodenayl-at-ee-4-AHC-+0--haran-FAP:---g---37 endCR2ppa’éonstant i es t he
F19 epitope GAAIRTAK AL O% GIGAGIGGATCEXQNR he CEREIPTE€CTCAG:£BAst r uct i on of

nmouse - hunalg chiyrer ikC SFMRSoRbr JRBaGIHITer i C Fpfick férkPior 8¢ 1 body was
designed to have the nouse F19 VLand VH

-ACT GTG GCT GCA
T V A A

U
GAA ATA AAA C::::GA ACT GTG GCT GCA
E I K T V A A
|/

GAA ATA AAA CGA ACT GTG GCT GCA
E I K R T V A A

Fig. 35
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regions linked to human kappa and ganma-1 constant regions, respectively.
PCR prinmers were used to nodify the 5 - and 3'- sequences flanking the cDNA
sequences coding for the nouse F1 9 VLand VH regions (Table 1). PCR priners
speci fic fowoRs91525 tight chain V-region were designed. Th 'E’Eﬁ%?éf‘ﬁ?'éd
nmouse F19 variable regions were then subdB®3d i nto manmal i an cel

expr essi on vfg}gt 8§S al ready contai ning the human kappa (pKN1OO vector) or
gamma-1 (pGl BP1 vector) constant regions (Figure 23). These vectors
enpl oy the human cytonegal ovirus (HCW) pronoter/enhancer to effi- ciently
transcri be the |light and heavy chains. The vecters—atse—epntai n the SV40
origin of 30 replication tesgernit efficient DNAPENLion and
subsequent protein expression ijnh COS cells. Thﬁ évpgessi op vectors were
designed to have the variable rle§i ons inserted f = BanH DNA
fragments. PCR priners wei@ dedigyied to introduce these restric- tions
sites at the 5 - (Hnd IIE& ]
V-re- gions. In addition tthe PQR pNiners were designed to introduce the
Kozak sequence 35 ( CO) | the light and heavy
chain cDNAs to allow efficyent ] zak M: At |east six
nucl eoti des precedi ng the §AUG ilni translation in
menmel i an cel I's. (1987) J.§ MO o introduce

5 translation (
r codon enhance

Abs

1 ‘ 10 ' 160 1000

Relative dilution

Fig. 37
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cDNAs coding for the



splice donor sites at the 3'-ends of both the |ight and heavy chain cDNAs
for the variable regions to be spliced to the constant regions. The PCR

priners used | onstruction of the chinmeric F1 9 |ight angdiaspoyoz711
chains are shm%ﬁ?{léabl e 1. The DNA and anmino 10 acid sequences of the

nmouse F19 VLand VH regions as adapted for use in the construction of

chimer i ¢ FL 9 |1 oleaApldpoavific BiitiBoeh Wit mprovedprodiicibilityys. The

DNA sequences of mouse ght and heavy chains cloned into the
eukaryotic expression vectors pKN 00 and pGLD105, respectively, are shown

in Figures 26 and 27. 15 TABLE 1:_, . PCR prjners.for the construction of
chineric F19 antibody. A. Light ﬁﬁlﬁﬁhﬁdﬂvgmﬂﬂﬁ'on 20 1. Priner for the

construction of the 5 -end (37mer) 5' CAGA AAGCTT GCCGCCACC ATG GAT TCA CAG
GCC CAG 3' Hi ndul Kozak sequence M D S Q A Q25 2. Priner for

the conglructi Urh%réd%@:t Fvertion (Sfarey jo ahilEy NONIOS that BPeCifically bafiCTC

CAG CTT GGI 3' BanH Splice donor site B, _Heaw chain vari ft | e rﬁgi on 39
broblast activation protein alpha (FAPa). The invention also relates to the use o
said antibodies for diagnostic and therapeutic purposes and methods of producing

said antibodies.
10 Background of the invention

The invasive growth of epithelial cancers is associated with a number of
characteristic cellular and molecular changes in the supporting stroma. A highly
consistent molecular trait of the reactive stroma of many types of epithelial cancer

15 is induction of the fibroblast activation protein alpha (from now on referred to as
FAP), a cell surface molecule of reactive stromal fibroblasts originally identified
with monoclonal antibody F19 (Garin-Chesa P., Old L. J. and Rettig W. J. (1990)
Cell surface glycoprotein of reactive stromal fibroblasts as a potential antibody
target in human epithelial cancers. Proc. Natl. Acad. Sci. 87: 7235). Since the FAP

20 antigen is selectively expressed in the stroma of a range of epithelial carcinomas,
independent of location and histological type, an FAP-targeting concept has been
developed for imaging, diagnosis and treatment of epithelial cancers and certain
other conditions. For this purpose a monocional antibody termed F19 that specifi-
cally binds to FAP was developed and described in US Patents 5,059,523 and

25 WO 93/05804, which are hereby incorporated by reference in their entirety.

One serious problem that arises when using non-human antibodies for ap-
plications in vivo in humans is that they quickly raise a human anti-non-human
response that reduces the efficacy of the antibody in patients and impairs con-

s0 tinued administration. Humanization of non-human antibodies is commonly
achieved in one of two ways: (1) by constructing non-human/human chimeric anti-
bodies, wherein the non-human variable regions are joined to human constant
regions (Boulianne G. L., Hozumi N. and Shuiman, M .J. (1984) Production of



1. Primer for the construction of the 5 -end (37mer) 5" CAGA AAGCTT
GCCGCCACC ATG GGA TGG AGC TGG GIC 3' Hindill Kozak sequence M G W S
wW V 35 2. Prinmer for the construction of the 3'-end (35ner) 29 5 5
CCGA GGATCOVAMIBAIBE TGA GGA GAC GGI GAC TGA 3' BanmHl  Spl i ce rompresziiE| 10
Exanpl e 2: Expression and binding activty of chinmeric F19 antibody The

exanpl o TAGIET ehfetmeiise hibindn ahebedy Berwe dr% b4 poStleraning the °°°
expr essi %mﬁleﬂiehtarft?ﬂecerﬁmn?rrbgimXO@Rs(}e% ithé AoRHuMan A5tigbie! lacubat i on

for 72 hours, the nedi um was col | 'ect centrlnfu ed to renove cellul ar
debris, ARNSISNYBAR vByiable regians:andthes joining thaserres apﬂdjmmang@n-l i ke

a0t Do spfB AR REMmEHASHApATboRR RN, ik WS L) %

expr essi rapdt WnfekRS a(mgegmeehapingl Hursiar batBodial forftharsiye Nator 932: Céfs)cel |'s
using el egtroporation The manmal i an expression vectors pgldl05 and pKNI 00
cont ai ni g‘aﬂm cant lhgmeé although S|gmf|can{O ly better than mouse an? bodies, can still
elicit an anti-mouse res.pc')nse in humans (LoBuglio A. l'-_'., Wheeler R. H., Trang J.,
Haynes A., Rogers K., Harvey E. B., Sun L., Ghrayeb J. and Khazaeli M. B. (1989)
Mouse/human chimeric monoclonal antibody in man: Kinetics and immune
10 response. Proc. Natl. Acad. Sci. 86: 4220). CDR-grafted or reshaped human anti-
bodies contain little or _ho protein sequences that can be identified as being de-
rived from mouse antib_ofdies. Although an antibody hurhanised by CDR-grafting
may still be able to elicit some immune reactions, suc;h' as an anti-allotype or an
anti-idiotypic response; as seen even with natural hufﬁén antibodies, the CDR-
15 grafted antibody will be significantly less immunoge_nicf"than a mouse antibody

thus enabling a more prolonged treatment of patients.

Another serious limitation relating to the commercial use of antibodies for di-

agnosis, imaging and therapy is their producibility in large amounts. in many in-

20  stances recombinant expression of native, chimeric and/or CDR-grafted antibod-
ies in cell culture systems is poor. Factors contributing to poor producibility may
include the choice of leader sequences and the choice of host cells for production
as well as improper folding and reduced secretion. improper folding can lead to
poor assembly of heavy and light chains or a transport incompetent conformation

2s  that forbids secretion of one or both chains. It is generally accepted that the L-
chain confers the ability of secretion of the assembled protein. In some instances
multiple or even single substitutions can result in the increased producibility of
antibodies.

30 . Because of the clinical importance of specific immunological targeting in vitro
and in vivo of specific disease-related antigens for diagnosis and therapy in hu-
mans, there is a growing need for antibodies that combine the features of antigen
specificity, low immunogenicity and high producibility.



or reshaped human heavy and |ight chains versions, respectively, were
tested in COS cells to | ook for transient expression of F1 9 anti bodies.

COS7 cell's V\eﬁ%ﬁ?ﬁs’fﬁged rou- 25 tinely in DVEM (G bco BRL catperidbb865n1
cont ai ni ng penic (50 1Um), streptomgcin (50 jag/nl), L-glutamne and
10% heat -i nacti vated gamma gl obulin-free foetal calf serum (FCS, Harl an
Sera-Lab cat. # D0001). The DNA was introduced into the CCS cells by

el ectroporation, usi the Gepe Pul sar .apparatus (Bi.oRad) . 10[err of
each vector) vv&@eé?fgfgﬁi tFS PEoplem H{Taﬁﬁhﬂa& © presgp i@’?%@%‘l"g% é’?‘f’ dd b
Phosphat e- i ' ritise iesiffds t WaMuU-

del i vered %HY%%In\%ﬁaS?OZS I t%@ggﬁ%nce.aﬁ%yﬂgﬁ% or?%:ﬁplr' g?(,)very

peri od at aogesicityirehpoans,asditigh pragioibilityinreeprobinast ggstemsided to 8 ni
of DMEM containing 5% FCS. After incubation at 370C for 72 hours, the

medi um ®as col | ected, centrifuged to renove cellular debris, and stored
under sterile conditions at 40C for short periods of tine, or at -20'C for
| onger periods. 35 30 s ELISA nethod for neasuring assenbled |qGlL

/ kappa anti body concentrations i iPisclosise|ofdhgdPmMentigfis Sanpl es of

ant i bodi es produced in transfected COS cells were assayed by ELI SA

The technical problem is solved by the embodiments characterized in the
10 claims.

The present invention provides new antibody proteins having the comple-
mentary determining regions of the monoclonal antibody F19 (ATCC Accession
No. HB 8269), said new antibody proteins specifically binding to fibroblast activa-
15  tion protein (FAP), characterised in that they have framework modifications re-
sulting in the improved producibility in host cells as compared to a chimeric anti-
body having the variable regions of F19 and foreign constant regions.

As used herein, an “antibody protein” is a protein with the antigen binding
20  specificity of a monoclonal antibody.

"Complementarity determining regions of a monoclonal antibody" are under-
stood to be those amino acid sequences involved in specific antigen binding ac-
cording to Kabat (Kabat E. A., Wu T. T., Perry H. M., Gottesman K. S. and Foeller

25 C. (1991) Sequences of Proteins of Immunological Interest (5th Ed.). NIH Publi-
cation No. 91-3242. U.S. Department of Health and Human Services, Public
Health Service, National Institutes of Health, Bethesda, MD.) in connection with
Chothia and Lesk (Chothia and Lesk (1987) J. Mol. Biol. 186:901-917).

30 As used herein, the term "framework modifications" refers to the exchange,
deletion or addition of single or muitiple amino acids in the variable regions sur-
rounding the individual complementarity determining regions. Framework modi-
fications may have an impact on the immunogenicity, producibility or binding
specificity of an antibody protein.



to determ ne how nuch chinmeric or reshaped human anti body had been
produced. For 10 the detection of antibody, plates were coated wth goat
anti-human 1gG (Fcy fragnment specific) antibody (Jackson | nmunoResearch
Labor at or i e®0198/87151#109- 005- 098) . -The sanpl es from COS cel | SPGRERIIORTIIIAl | y
di luted and added to each well. After ingubation for I h at 370C and

washi ng, horseradi sh peroxi dase conjugated goat anti-human kappa |ight
chain (Sigm, A-7164) was added. After incubation for 30 m nutes at

37[ err] C and"Hipr | u(ipggpat

t et ramet hyl benzﬁéﬁ?ﬁe1 ﬁ'&'a{r@@?ﬁggﬁ perc?xﬁs{ollz6 698’?&%&%({32@5 ?ar#tagﬁvact%lm) was
added f oprageinrdlpba ¢EARD:)ris @anmemipanatdouad diyeopretein belonging totthpsetinesi ng

ffﬁdaStm‘)5?%8%%%%8351%5@%?\99&2é?#é%ﬁﬁw?*55’5%ﬁ%ﬁ‘r’qté%?wiabﬁiéﬂg oty

(Si gng, EAPEEM bechlPaeriZsdsené b#{du‘iﬁ‘td/\@\% M%ﬁéc%ﬁaﬁaﬁt‘itg{)hsﬁff 1} jEhe

expression of chimeric F1 9 anti body 1 | s was Ie 2), be-

t ween 1o°haﬁamaéxbe frignwthe tybridoma cal hnemh the gagedsippNo. tHBrﬁ!ZﬁBsiemtedodl es.’

In an at ncrease expression |evels of the chineric F19 anti body,
the 25 ea r se()quence of FI 19 VLregi on was changed by substitution of
| eucine to proline at position -9. This single change in amno acid in the

| eader sequeﬁclze resylted in at |east doubling the ampunt of chimeric
ant i body protiR &M nfibreblasiaclivatien prafeindnegiticinding” sham antibedy Brerer i ¢ F1

O bingls @ReR ddfild Merditfbyits Bbm?toeé‘pec?ﬁbau?%&&é’niéd o lbind RAPIEXTAP target.

pressing human cells. The binding specificity of the proteins of the invention can
be determined by standard methods for the evaluation of binding specificity such
as described in an exemplary fashion in example 6, 8 and example 12.

15 The term “chimeric antibody” refers to an antibody protein having the light
and heavy chain variable regions as described in figures 17 and 18 and foreign
‘constant regions. “Foreign constant regions" as defined herein are constant re-
gions which are different from the constant regions of F19. For comparing an anti-
body protein of the invention to a chimeric antibody it is to be understood that

20 such a chimeric antibody must contain the same constant regions as said antibody
protein. For the purpose of demonstration and comparison alone the human
constant heavy and light chains as described in Figures 19 to 22 are used in an
exemplary fashion.

25 To provide the antibody proteins of the present invention, the nucleic acid
sequences of the heavy and light chain genes of the murine antibody designated
F19 were determined from RNA extracted from F19 hybridoma cells (ATCC Ac-
cession No. HB 8269).

30 In one embodiment the present invention relates to antibody proteins having
the complementary determining regions of the monoclonal antibody F19 (ATCC
Accession No. HB 8269), said new antibody proteins specifically binding to fibro-
blast activation protein (FAP), characterized in that they have framework modifi-
cations resulting in the improved producibility in host celis as compared to a chi-




31 5 TABLE 2: Chineric F19 anti body concentrations in COS cell super-
nat ant s( These are the results of three independent transfections)

Transf ect ed conmponent s Human yl /K Heavy c 99/027
Kappa | i ght o [in [erf]gl m  cF19 CF19 (F?S)rrhe a7
sequence) 0. 060 cF19 19 (nut ated | eader sequence)

0. 212 cF19meric antifoldy Kdvitg treavisrabie qegions)of F19 and foreign cahstiétt regidhs,
cF19 (muta

sequence) Wherein Said antlg@&om}t@pl@ derived fmgh?%:le&lee%Ptfb%ﬁ'z&é% ! QHIJ_gféjer
0.087 10 ﬁ?@@ﬂcé’éssm@'&shﬂﬁﬂi of the reshaped human F19 light chain

versions A'to C (LA - construction of the first version of reshaped
human F19 VLregion (LA) was carried out using overlapping PCR fragments in

Faw M E. . Kawk® G5neppte Rgmaaiser T AP SgRa e ibecy phoRinga By heriBedi nai o
reaction ( %)cdr%@ﬂubié@%%ﬁd\ﬁbrﬁéﬂ%‘fé@on@@?ﬂ% Rghti artl héavd, &ivdlhs of F19 and
human light and heavy constant regions, respectively. The construction and pro-
duction of chimeric mouse/human antibodies is well known (Boulianne et al.
(1984), referenced above) and demonstrated in an exemplary fashion in examples
10 1and2.

The variable regions of the antibody proteins of the present invention are
typically linked to at least a portion of the immunoglobulin constant region (F¢),
typically that of a human immunoglobulin. Human constant region DNA sequences

15 can be isolated in accordance with well-known procedures from a variety of
human cells, but preferably immortalized B celis (see Kabat et al., supra, and WO
87/02671). Hence the antibody proteins of the invention may contain all or only a
portion of the constant region as long as they exhibit specific binding to the FAP
antigen. The choice of the type and extent of the constant region depends on

20  whether effector functions like complement fixation or antibody dependent cellular
toxicity are desired, and on the desired pharmacological properties of the antibody
protein. The antibody protein of the invention will typically be a tetramer consisting
of two light chain/heavy chain pairs, but may also be dimeric, i.e. consisting of a
light chain/heavy chain pair, e.g. a Fab or Fv fragment.

25

Therefore, in a further embodiment the invention relates to antibody proteins
according to the invention, characterised in that they have a variable light chain
region and a variable heavy chain region, each joined to a human constant region.
In particular, the variable region of the light chain was joined to a human kappa

so  constant region and the variable region of the heavy chain was joined to a human
gamma-1 constant region. Other human constant regions for humanising light and
heavy chains are also available to the expert.



expression of a murine nonoclonal antibody directed against the CD18
conponent of |eukocyte integrins. Nucl. Acids Res. 19: 2471. Ten

ol i gonucl eoti des were synt hesi sed that consisted of five priner pairs,
APCRI - vl al , wo e5n$1a3, vl ad4-vl a5,  vla6-vla7, and vla8- 20 APCREPIYETEE 3
and Figure 28). There was an overl appi ngbsequence of at |east 21 bases

bet ween adj agent pairs (Figure 28). APCRI d AP hybri di s t.0 t he
flank- ing p%gf?fg%t"&o Qé%Jr@ﬁ;w@%%mPﬁg"ﬂﬁ?tgtggrﬁrg'ggayr?é?@‘%?eg‘(?éEY%ﬁ’ed such
that thekibnTontiid a HiRgh Xappy copktameegibhe wobbl e position of a codon. This
strategy was used to counteract the gratuitous addition of one nucleotide

to the 3' “end of the strand conple- 25 nentary to the mutagenic priner by

h ' . , g A
| npr oved pr 1 AHO: daen ey SprisierAbhamht dna AnuBRsy PRAKICS offineiibtitn,
Aci dssRegonfdih a hidian gafenaysonstastiregion. ner pairs (0.2 [err] Mof each)

were conbined with | Ong of version "B" of reshaped human L25VL regi on cDNA,,
and | unit of AnpliTaq (Perkin El mer Cetus) DNA polynerase in 5err]l| of

PCR buffer c L ks : S 7 i isfd dA¥hE%Ght 200 pM
dNTPs, and 1. g % k/g' %aé%W|e§8V\F5/alsg %ﬁ/ﬁeﬁr{{dyl8 Qrﬁé{,’&( @E@? ﬁ%?%:?gm I gﬁﬁg hEDCR was
per f or redntidrea®y chairl eiabie ahd opnistant segioss idegcritedhindeigatres 47 to@2st ep at
9 . , ) )
alerr] CcI:% dlemnclanns’tra?eg gplaenct;el ic E{Hc‘ﬁ% and h?gthegvigltty ?05{heer IEAB afn(%lrgeln. msrhen?-nd an
10 onstrated in example 2, the expression of cF19 in COS celis (cells derived from

the kidney of an African green monkey) is poor, ranging from about 10 to 60
ng/ml, which is at least 10 fold less than most antibodies.

In an attempt to increase expression levels of cF19, the leader sequence of
15 the F19 V| region was changed by substitution of proline to leucine at position —8.
This single change in amino acid in the leader sequence resulted in at least dou-
bling the amount of chimeric antibody produced in COS cells . For the expression
of this particular chimeric antibody in COS cells the following mutated leader se-
quence of the light chain: MDSQAQVLMLLLLWVSGTCG, and the following leader
20 sequence of the heavy chain: MGWSWVFLFLLSGTAGVLS were used.

According to the invention the term "improved producibility” in host cells re-
fers to the substantial improvement of expression levels and/or purified antibody
yields when compared with the expression levels and/or antibody yields of a chi-

25 meric antibody without framework modifications as defined above. Two particular
but not limiting examples for demonstrating improved producibility are exemplified
for the COS cell expression system (in exampies 2 and 5) and for the CHO cell
expression system (in example 10 and 11).

30 While the mutation of the leader sequence only leads to a doubling of the
expression yield of the chimeric F19 antibody, a substantial improvement as de-
fined herein refers to an improvement in expression level and/or purification yield
of at least a factor of 10.



extension step at 72[err]C for 2 mnutes. This was followed by a single
cycle consisting of a further elongation step at 720C for 10 m nutes
followed by cooling to 4[err]C. The ranp tinme o between the pcr/Ep99n2711
pri mer - anneal Wﬁg”f?ﬁlﬂextensi on steps was 2.5 mnutes. The PCR products of
the five reactions (A B, C, D and E) were then purified by gel

el ect r ophor esi Snfeopleferdd eymbddimentitheinveritiog referartd aptirody ppste{r; 6heGa) .
PCR products A, B,  C. D, and E were assenbl ed, by their npl e Fi 0
one anot heractefisadhip Wak thelr exiressiopdey é%&?ﬁ“&?s%egafwg&?c%% Hg{%ﬁmégbgnd
D and E, ( ifidG hti iclds 8kcekrl the! expirBssien tévels ant/ss purifi-
descri bed a o'\%Q@%@Ebggﬂ%\giaﬁiuﬁgég%ni_t of AnPI I Taqg (Perkin El ner t us)
DNA pol ynereatien yiglds of dne chimeneantingdies without frameyark snedifigations beat 1888t e
with the excgaqtgi o&é&at the annealing tenperature was raised to 600C. In
the thirkd Staqer 'reactions, PCR products F and G were PCR-anplified
using 1 [err]l of each prior PCR reaction and the appropriate pair of PCR
primers (vla2-vla5 or vla6-APCR4). 20 The PCR reactions contained 1 unit
of Anpli Taq DNAnpopieprefered emtmodimentithe dnvantion refersde antiopdy PEISING)  and

)
were anplified for. . ' LLGt: ‘{J of
PCR reacti O%raﬁ%&@%@@ﬁf%ﬁﬁgfﬁébﬁ%stg%y é%ﬂpﬁgggmu%q?%gaﬁl (gérj?% :?Jeﬁ'i each
prior PCR reafdd S ERMSIA Ene/of paifisid@tiboalyryieltis ezBeed tme expressioal leyelsPCR
products A and H were assenbled by their o%ngl emsnhg_rit i E a éﬁw
st ep- PCR r eaRd/pbRukiication yieldsafbe shimeficantibpdies pipou ?H‘@Cﬁg’ AR as
the term naj | ssenbl ed fragnent representing the entire
reshaped h?ﬁ%’%‘?ﬁ{%“?ggﬁ%ﬁ%.}hﬁ?gdu ng a | eader se- quence was digested with
H ndl Il and BanH and cloned into pUC19 for sequencing. A

In a most preferred embodiment, antibody proteins, characterised in that
their expression levels in crude media samples as determined by ELISA and/or
15 purified antibody yields exceed the expression levels and/or purification yields of
the chimeric antibodies without framework modifications by at least a factor of

100.

improved producibility of the recombinant antibody proteins of the invention
20 can be demonstrated for eukaryotic cells in general as shown for COS and CHO
(Chinese hamster ovary derived cells) eukaryotic cells (see examples 5 and 11).
in a further embodiment, the present invention relates to recombinant antibody
proteins characterised in that they display improved producibility in eukaryotic
cells.
25
In a preferred embodiment the present invention relates to antibody proteins,
wherein said eukaryotic celi is a Chinese hamster ovary cell (CHO cell).

it was unexpectedly found that certain framework modifications of the light
3 chain variable regions determine the improved producibility of the antibody pro-
teins of the invention. Three versions of reshaped light chain variable regions,
designated version A, B, and C, as described in Figures 1 to 6, were prepared.



cl one having the correct DNA sequence was designated reshFl 9La (Fi gure 29)
and was then subcloned into the eukaryotic expression vector pKNI OO The
DNA sequence of 30 reshF19La cloned into pKN10O is shown in Figure 30. The
second ver svony/&fisr eshaped human F1 9 VLregion (LB) was condPCIERI®E27i ng

t he sane schene as t hat described for L@ but where vl a4 and vl a7 priners

b- t 4 and vl b7 Tabl.e .3
sequence of Lt YaiiEia ragonveldiphs 30 % Antg amidhiaed b &ruaho,
r eshapemprovasg ;ﬁ'b@luh‘ltﬂﬁg smcﬂdﬁéllmw@ﬁpi@qﬁdmmwh& RRafRUdfdbinge TM

site-directed nutagenesis kit from Stratagene. The Qui kChange site-

di rect e(!leﬁ'ﬁﬂa@éﬁggﬁé apd Mﬁﬁaﬁomkgmm@m !ﬁ%’@h‘ﬁl'ﬁ@oﬂd’eﬁ@n ByPAM urer' s
| NSt ruCy,, r Ig\%g ed DNA
t enpl at e. 'f% “?rﬁi%B &S&;ﬁ C&%él {S'gﬁ uc eg{[l%ﬁecé\%{ni @ng%ﬁgﬁﬁséeﬂ@ﬂ and
Fi 9Le- aprovement i Tabtecibility. d’rheue& ainletibt angthet d0doldvdifferemeeiigaatibedy or di ng
to t he manufact ureri@l nstr ons ef | %1 h tne, nmut a_gegbi c 8I’I nmer s
cont ai nSgctetiondevels t‘ﬁﬁ?'ﬁt‘ Fﬁ‘@l"‘dﬁsb R 19Hght chaignarsipad andyerposi ti on
49 (Phekiiiange¢. treshhbeadflirian F29 iGh bhéﬁ%ﬁﬁﬁﬁ% Eﬁd@oﬁl G‘dsﬁé‘r”iﬁ th&r guence
on opposite strands of LA In pKNLOO vect or e point tiron was verified
by amino acid sequences by two residues at positions 36 (Tyr to Phe mutation) and
87 (Tyr to Asp mutation) (nomenclature according to Kabat). This negative effect
10 on the secretory capability of antibodies containing the light chain variable region
version B could have been indirect if the Tyr to Asp and Tyr to Phe mutations,
considered individually or together, merely caused improper folding of the protein.
But this is unlikely to be the case since antigen binding assays show that immu-
noglobulins containing F19 light chain version B have similar avidities to those
15 paired with F19 light chain version A or C, suggesting that they were not grossly

misfolded.

Residue 87 in reshaped human F19 light chain version B seems particularly
responsible for the reduction of secretion when compared to versions A and C.
20
In a preferred embodiment, the present invention relates to antibody proteins
according to the invention, wherein the amino acid in Kabat position 87 of the light

chain region is not asparagine.

25 In a more preferred embodiment, the invention relates to antibody proteins
according to the invention, wherein the amino acid in Kabat position 87 of the light
chain region is selected from aromatic or aliphatic amino acids.

In a most preferred embodiment, the present invention relates to antibody
30  proteins according to the invention, wherein the aromatic amino acid in Kabat po-
sition 87 of the light chain region is a tyrosine or phenylalanine.



15 DNA sequencing the entire VL region. The DNA sequence of LCis shown in
Figure 29. To elimnate the possibility that random nutations occurred in

t he pKN100 durg he PCR reaction, the VLregi on was cut out ofpélzﬁ,gg}ﬁ 100
vector as an HCE&’%"I‘ ‘BanH fragnent and re-gubcl oned into an unno |f'e§1)11

pKN10O vector cut with the same two restriction enzynes beforehand. 20
TABLE 3: PCRnpei further érabodilrent othet presenvinvehtiore alsepsettdingts ahtiBody ght

chain vari abl e regi ons 25 cPrimers for the synthesis . of versiop "A'
F19vl al ( 36PTRE@Ns %commmﬁﬁmm@@ a&@%#ﬂ?ﬂ&ﬁ gb

29 " StheGi L3 atic B i{A45 . 5
s SRR oy ™)

5 In a particular embodiment the invention relates to the specific antibody

proteins that may be prepared from the individually disclosed reshaped variable
regions of the light and heavy chains.

Especially light chain variable region versions A and C are particularly suit-
10  able to practice the invention because of their exceptionally high producibility,
while retaining full FAP-binding specificity and achieving low immunogenicity. This
holds especially true when compared to the chimeric antibody having the variable
regions of F19 and the same constant regions but also when compared to light
chain version B.
15
Therefore, in one embodiment the present invention relates to antibody pro-

teins that contain the variable region of the light chain as set forth in SEQ ID NO:
2,

20 In a further embodiment the invention also relates to antibody proteins, char-
acterised in that the variable region of the light chain is encoded by a nucleotide
sequence as set forth in SEQ ID NO: 1.

In one embodiment the present invention relates to antibody proteins that
25 contain the variable region of the light chain as set forth in SEQ ID NO: 6.

In a further embodiment the invention also relates to antibody proteins char-
acterised in that the variable region of the light chain is encoded by a nucleotide
sequence as set forth in SEQ 1D NO: 5.

30

The present invention also discloses several different variable regions of the
heavy chain that work particularly well with the variable regions of the light chain
versions A and C in terms of improved producibility.



5 F19vli a4 (72 mer): 5 CAGICAGAGCCTTTTATATTCTAGAAATCAAAAGMCTACTTGCCCTGGTAT
CAGCAGAAACCAGGACAGCC 3' F19vli a5 (44 ner): 10 5

ACCCCAGATTCCCTAGT GCTAGCCCAAAAGATGAGGAGTTTGSG 3" Fl 9vl a6 (67 mer): 5
TAGCACTAGCAABIBASLGT ACCTGATAGGT TCAGTGECAGTGGGTTTG GGACAGACTAROREE@NZTI3' 15
F19vla7 (53 ner): 5 GICCCTTGICCGAACGT GABRGGATAGCTAAAATATTGCTGACAGTA TAAAC

For “the synt 8RS SBboipng e ESIOR elples A5 iagy proteins ontaining a™ ' ™" °

3 F10ul b7 (57 Mar. g0 s ek G SETOIRIA SR SO SENENOUB RS
\Y ner
GreecTTGt CGTGAGCGGATAGCTAAAATATTGCTGACAGT CATA

5 In another embodiment the invention relates to antibody proteins character-
ised in that the variable region of the heavy chain is encoded by a nucleotide se-
quence as set forth in any one of SEQ ID NOs: 7, 9, 11, 13.

In a very particular embodiment the invention relates to antibody proteins

10 containing the variable region of the light chain as set forth in SEQ ID NO: 2 and
the variable region of the heavy chain as set forth in SEQ ID NO: 12. Most pref-
erably, this antibody protein additionally contains the constant region of the light
chain as set forth in SEQ ID NO: 20 and the constant region of the heavy chain as
set forth in SEQ ID NO: 22. '

15

Thus a further aspect of the present invention is an antibody protein con-

taining an amino acid sequence as set forth in SEQ ID NO: 2. More preferably,
such an antibody protein further contains an amino acid sequence as set forth in
SEQ ID NO: 12. More preferably, said antibody protein further contains an amino

20  acid sequence as set forth in SEQ ID NO: 20 and an amino acid sequence as set
forth in SEQ ID NO: 22. A further aspect of the invention is an antibody protein as
described in this paragraph which is conjugated to a radioisotope, preferably **'l,
12, 1%Re, '®Re, or PY. An additional aspect of the present invention is a DNA
molecule coding for an antibody protein as described in this paragraph. A further

25 aspect of the invention is a host cell carryi'ng_ such a DNA molecule. Accordingly, a
further aspect of the invention is a method of producing an antibody protein as
described in this paragraph, said me_thdd comprising the steps of cultivating such
a host cell under conditions where said antibody protein is expressed by said host
cell, and isolating said protein. A further aspect of the invention is a pharmaceuti-

30 cal composition comprising an anti_bbdy protein of the present invention and a
pharmaceutically acceptable carrier. In a further particular embodiment the inven-
tion relates to antibody proteins characterised in that the variable region of the
light chain is encoded by a nucleotide sequence as set forth in SEQ ID NO: 1 and




AACTGCC 3' 3. Priners for the synt heéi s of version "C' 35 F19Lc-sense (34

mer): 35 5 5 CCCAAACTCCTCATCTATTGGSGCTAGCACTAGGG 3' F1 9Lc-antisense (34
mer): 5 CCCT. TAGATGAGGAGITTGGG 3' 1o 4. Priners W@ﬂ?ﬂd%&ﬂ? .
to the flanking I vector sequences APCRY (17 ner, sense priner): 5

TACGCAAACCGCCTCTC 3" APCR4 (18 ner, anti-sense priner): 5
GAGT GCACCAthe eatiahieegRsrof thed)eavychain is srcadediby eenicleotidebsequence as set

AACAGCTAT \ P,{-40) (17 mer, anti-sense priner): 5
GTTTTCCCA%%Q @%#p? " 4 Construction of the reshaped human F19
heavy chain versions Ato E (HA - HE) 20 Version "A" of reshaped human F19

VH regions (HA) was constructed using the same PCR nethods as described for
t he cgnst ruct i M adurther sapicutarerpbogimaid tael invemiian relates to antibody proteins

5 containing the variable region of the light chain as set forth in SEQ ID NO: 2 and
the variable region of the heavy chain as set forth in SEQ ID NO: 8.

In a further particular embodiment the invention relates to antibody proteins
characterised in that the variable region of the light chain is encoded by a nucleo-
10 tide sequence as set forth in SEQ ID NO: 1 and the variable region of the heavy
chain is encoded by a nucleotide sequence as set forth in SEQ ID NO: 7.

Humanization of the variable region of a murine antibody may be achieved
employing methods known in the art. EP 0239400 discloses grafting of the CDRs
15 of a murine variable region into the framework of a human variable region. WO
90/07861 discloses methods of reshaping a CDR-grafted variable region by intro-
ducing additional framework modifications. WO 92/11018 discloses methods of
producing humanized Ig combining donor CDRs with an acceptor framework that
has a high homology to the donor framework. WO 92/05274 discloses the prepa-
20  ration of framework mutated antibodies starting from a murine antibody. Further
prior art references related to humanization of murine monocional antibodies are
EP 0368684; EP 0438310; WO 92/07075, or WO 92/22653. Thus, the expert can
produce the antibodies of the present invention starting from the publicly available
murine monoclonal antibody F19 and employing techniques known in the art, e.g.
25 from WO 92/05274. DNA molecules coding for the antibody proteins of the
present invention may of course also be obtained by state-of-the-art synthetic
procedures, e.g. by chemical synthesis of appropriate oligonucleotides and sub-
sequent ligation and amplification procedures (see e.g. Frank et al. (1987) Meth-
ods Enzymol. 154: 221-249).
30
in a further aspect, the present invention relates to nucleic acid molecules
containing the coding information for the antibody proteins according to the inven-
tion as disclosed above. Preferably, a nucleic acid molecule according to the pre-



F19 VLregion (LA) (Figure 31). The tenplate DNA was version "A" of reshaped
human 226 VH (L6ger 0. J. P., Yednock T. A, Tanner L., Horner H C., Hi nes
D. K, Keen S., 25 Saldanha J., Jones T., Fritz L. C and Bendig M M
(1997). Hunwoioeatison of a nouse anti body agai nst human al phaEW’F&"P@@?‘i‘n: a
potential therapeutic for the treatment ¥ multiple sclerosis. Hum

Antibod. 8: .3). .Six PCR pri ners ' : | the
constr ucsfqrgﬁn nt\%‘r@i%ﬂuaﬁm%éF@%%Aggahﬁmn@ﬂgg%aw&r%%%n }‘{Fg%?e 4) . PCR
pr oduct sle&tedBror SEQADONGS: @, 8p5a7 /& d yli3pgr ABCRI - Vhal, Vha2-Vha3,
Vha4-Vha5 30 and Vha6- APCR4 as PCR priner pairs, respectively. The PCR

conditions were essentially as described for the construction of reshaped

human F1 9V &&ﬁﬁ%ﬁ&b@ﬂf‘e @%{éhﬁginﬂlﬂﬁtci@gﬁSﬁ‘éc&hﬁinﬁﬁﬂm%mﬁcdﬁ.ﬂ gnat ed

reshF1 9Ha ('Fi gur and wa en su ned into the eukaryotic
expr essi faining the@nupiébiide 66quahee 8liny cna efithe abovemantioRaddiusirid acidse

F eshapecesnerplvAvben s Rbcsplide Seananta 8 perrtona i dhid Bt SRR N e s
that desgidtRideb@bntlaBuh e¥bR¥sSionhatidris. PRsferRd is detbimbirght DNAhc4 (Tabl e

4). The DNA sequence of HC Is shown in Figure 32. The second (HB) and
vector, said vector being an expression vector.

10 A further aspect of the present invention is a host cell carrying a vector as
described, especially an expression vector. Such a host cell can be a prokaryotic
or eukaryotic cell. Preferably, such a host cell is an eukaryotic cell, a yeast cell, or
a mammalian cell. More preferably, said host cell is a CHO (Chinese hamster
ovary) cell or a COS cell.

15

Accordingly, a still further aspect of the present invention is a method of pro-
ducing antibody proteins according to the invention. Such a method comprises the
steps of:

(a) cultivating a host cell as described above under conditions where said

20 antibody protein is expressed by said host Ce]l. and

(b) isolating said antibody protein.

Mammalian host cells, preferably CHO or COS cells are preferred. Host cells
for producing the antibody proteins of the invention may be transfected with a sin-
25 gle vector containing the expression units for both, the light and the heavy chain
(see e.g. WO 94/11523). In one particular embodiment the method of producing
antibody proteins according to the invention pertains to host cells, wherein said
host cells are cotransfected with two plasmids carrying the expression units for the
light and heavy chains respectively (See e.g. EP 0481790).
30
The antibody proteins of the invention provide a highly specific tool for tar-
geting therapeutic agents to the FAP antigen. Therefore, in a further aspect, the
invention relates to antibody proteins according to the invention, wherein said an-
tibody protein is conjugated to a therapeutic agent. Of the many therapeutic



fourth (HD) version of reshaped human F19 VH region were constructed based
on the PCR-nut agenesi s nethods of Kamman et al. (Kamman M, Laufs J.,

Schell J. and nenborn B. (1989) Rapid insertional nutaggasgmoab7iPNA
by polyrrerase“g‘h%?’sﬁi?‘ action (PCR). Nucl.qf\cids Res. 17: 5404). For HB

and HD, a nutagenic priner F1 9VHod6 (Tyr-91 to Phe-91, Table 4) was used
pai red w t hagdfRknownRGEhe ectc thevapeuiic bgefitsasetiedtied don thee group corsisiity of
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respectivelyje® éﬁéﬁtfae &ytgﬁi%ﬂ §Ad ehbdthérapaific byentsearel préfdrps. AmORgTES.

The DNA sequencC are shown in Figure 32. Version
reshaped huherragivisolepesgjasnmarbptawand alpha-emiiting radicisptepes may be used as

For. 1 s GTETAPE Poen), RraNTenG faciBispropphe EfAdY pdBibralBilicifEh *°
primer F19\4dtbped.| PoRAarlim, SPRhenitER Pheaireoand W\ﬂﬂmuH@ hab@lbeénlprovgﬂtkb%

manmal i an expre55| on vector as the terrpl at e DNA. propriate prinmer
pai rs (0.2 paticalagyaspfuld-emitingisntapes inagievg l%allémr@qla%m §n6r¢e~A of

reshaped h 0 mv
KO, 10 mw%@%%%% 8?’5 %’gy m?‘%??*%é%ie% c?r11 X- 100
End 200 gl lé:gr]@NiiRmnsmagtdfé?FRA‘lemumﬁ Rhe?lmveF1lad'de\/artd19°mtnerraiara)pdartleud
ept at 94C for 5 mnutes. Then 1 unit of, De nmer.ase
Engl and'®i dﬁawfeﬂﬁg@daam@@rap%tc agefis copiyga %1811’"’6 anfr&@yﬁfptws 5 the
invention. For example, for the radioiodination of an antibody of the invention, a
method as disclosed in WO 93/05804 may be employed.

A further aspect of the present invention pertains to antibody proteins ac-

15  cording to the invention, characterised in that they are labelled. Such an FAP-spe-
cific labelled antibody allows for the localisation and/or detection of the FAP anti-
gen in vitro and/or in vivo. A label is defined as a marker that may be directly or
indirectly detectable. An indirect marker is defined as a marker that cannot be
detected by itself but needs a further directly detectable marker specific for the

20 indirect marker. Preferred labels for practicing the invention are detectable mark-
ers. From the large variety of detectable markers, a detectable marker selected
from the group consisting of enzymes, dyes, radioisotopes, digoxygenin, and bio-
tin is most preferred.

25 A further aspect of the present invention relates to antibody proteins ac-
cording to the invention, characterised in that they are conjugated to an imageable
agent. A large variety of imageable agents, especially radioisotopes, are available
from the state of the art. For practising the invention gamma-emitting isotopes are
more preferred. Most preferred is ***lodine.

30

One aspect of the present invention relates to pharmaceutical compositions
containing an antibody protein according to the present invention as described
above and a pharmaceutically acceptable carrier. Such pharmaceutical composi-

tions are useful for treating tumors, wherein said tumors are associated with acti-



Birch D., Raynond J. and Bloch W (1992) Prevention of pre-PCR m s-primng

and 30 priner dinerization inproves |ow copy-nunber anplifications. Nucl.

Acids Res. 20: 1717) and PCR was perforned for 25 cycles on a
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10
One further embodiment are pharmaceutical compositions containing an an-

tibody protein according”t_o the invention conjugated to é therapeutic agent as de-
scribed above and a phafmaceutically acceptable carrier useful for treating tu-
mors, wherein said tumors are associated with activatéd stromal fibroblasts. An-

15 other embodiment perta_iﬁs_ to pharmaceuﬁcal compdéitions containing an anti-
body protein according to the present invention conjugéte'd to an imageable agent
as described above an:d: a 'pharmaceutically acceptab_ie_ carrier useful for imaging
the presence of activated stromal fibroblasts in a healing wound, inflamed skin or
a tumor, in a human patient. A most preferred embodiment relates to the pharma-

20  ceutical compositions mentioned above, wherein said tumors are tumors selected
from the cancer group consisting of colorectal cancers, non-small cell lung can-
cers, breast cancers, head and neck cancer, ovarian cancers, lung cancers, inva-
sive bladder cancers, pancreatic cancers and cancers metastatic of the brain.

25 In an animal or human body, it can prove advantageous to apply the phar-
maceutical compositions as described above via an intravenous or other route,
e.g. systemically, iocally or topically to the tissue or organ of interest, depending
on the type and origin of the disease or problem treated, e.g. a tumor. For exam-
ple, a systemic mode of action is desired when different organs or organ systems

s  are in need of treatment as in e.g. systemic autoimmune diseases, or allergies, or
transplantations of foreign organs or tissues, or tumors that are diffuse or difficult
to localise. A local mode of action would be considered when only local manifes-
tations of neoplastic or immunologic action are expected, such as, for example
local tumors.




15 screened for the presence and correct size of inserts by direct PCR on
colonies (Gus- sow D. and C ackson T. (1989) Direct clone characterization

from pl aques 9?%1%“ es by the polynerase chain reaction. NuckcT/RPéorR2711
Res. 17: 4000) w primers HCM and Hucyl 4wbridising to the flanking

pgld105 vector sequences (Table 5). DNA from positive col onies was prepared
using a Plasmd Mdi kit, followng the protocol supplied 20 by the

manuf acturer (Q,AGEN.Ltd. S ' Mmas..Rerf o d |(de-

oxy chai 1 ¢ er i Tk POVEYEY edepiesony PRESSTRAMERRI BT ne llieay SRS,

DNA se- quedgtdidofapplicalish knoWnorthkiexpert) hotablp intravBhoas injeétion dcdidectSci -
U S A 74: 5463) - rectly fromcircular vector DNA using conventional

heat denat Unigction intartaegetdissies. frrtsysterisanplication khe iplfayenous; infrayas- A

fast and si : ' f. | P ' @t‘ﬁ‘e it nase
usi ng heat éﬁ%ﬁerﬁtfa;rﬁpgﬁﬂgbilﬁ{r%%@%ﬁ@g@%gﬁ{oz@gl,@gh? g’t- qué\%lla@g %g (USB,
C evel and, greferreheA Pivkedecpiaapplication eambé &ffdécted sebowtaneouslygintracatadia- 30
TABLE 4: PCR prinmers for the construction (i resha chai n

variabl e r ciShdMFRRRLAY: PRSIy MR eRar oinUaRaIaoRe A o SRRV of on
A 38 near the tissue to be treated (connective-, bone-, muscle-, nerve-, epithelial tis-
sue). Depending on the desired duration and effectiveness of the treatment,
10 pharmaceutical antibody compositions may be administered once or several
times, also intermittently, for instance on a daily basis for several days, weeks or

months and in different dosages.

For preparing suitable antibody preparations for the applications described

15 above, the expert may use known injectable, physiologically acceptable sterile
solutions. For preparing a ready-to-use solution for parenteral injection or infusion,
aqueous isotonic solutions, such as e.g. saline or corresponding plasma protein
solutions are readily available. The pharmaceutical compositions may be present
as lyophylisates or dry preparations, which can be reconstituted with a known

20 injectable solution directly before use under sterile conditions, e.g. as a kit of
parts. The final preparation of the antibody compositions of the present invention
are prepared for injection, infusion or perfusion by mixing purified antibodies
according to the invention with a sterile physiologically acceptable solution, that
may be supplemented with known carrier substances or/and additives (e.g. serum

25  albumin, dextrose, sodium bisulfite, EDTA).

The amount of the antibody applied depends on the nature of the disease. In

cancer patients, the applied dose of a ‘naked’ antibody may be between 0.1 and
100 mg/m?, preferably between 5 and 50 mg/m? per application. For radiolabeled

30 antibodies, e.g. with iodine-131, the maximally tolerated dose (MTD) has to be de-
termined which must not be exceeded in therapeutic settings. Application of ra-
diolabeled antibody to cancer patients may then be carried out by repeated
(monthly or weekly) intravenous infusion of a dose which is below the MTD (See
e.g. Welt et al. (1994) J. Clin. Oncol. 12: 1193-1203).



5 F19vhal (47mer): 5 GIGITATTCAGTGAAGGTGTATCTACTAGTTTTACAGCTGACTTTCAC 3'
F19vha2 (53 ner): 5 TAGIAGATACACCTTCACTGAATACACCATACACTGGGTTAGACAGG 10
CCCCTG 3' F19vha3 (71 ner): 5

CCCTTGAACT MDAIFTIST AGT TAGGMIACCATTGT TAGGATTMIACC  TCCTAT CCACTRRIARSGNING 3'

15 F19vha4 (71 mer): 5 TMCTACAACCAGAAGT T8MGGGCCGGGECCACCTTGACCGTAGGCAA
GTCTGCCAGCACCGCCTACATGG 3" 20 F19vha5 (63 ner): 5
GCATGGCCCTCGTCGTAACCATAGCCGATTCTTCTTCTGGCGCAGTAGT AGACTGCAGTGTCC 3" F19vhab

(48 ner): 25Fbith&mMafe>bheGsyechorXAa(reeehNhVeAIon fElaigedd tHE\UsBAE fhe 2.
T AR bO Rl eReIE e therONentam gt dhe treatment of dancer. in a pre-
ferred embodiment the present invention relates to the use of antibody proteins
s  according to the invention conjugated to a therapeutic agent as described above
for the treatment of cancer. In another preferred embéjdiment the present inven-
tion relates to the use of antibody proteins according to the invention conjugated
to an imageable agent for imaging activated stromal fibroblasts. In a further pre- -
ferred embodiment the present invention relates to the use of labelled antibody
10 proteins according to the invention for detecting the presence of activated stromal

fibroblasts in a sample.

One aspect of the invention relates to a method of treating tumors, wherein
the tumor is associated with activated stromal fibroblasts capable of specifically
15 forming a complex with antibody proteins according to.the invention, present as
naked/unmodified antibodies, modified antibody proteins, such as e.g. fusion pro-
teins, or antibody proteins conjugated to a therapeutic agent, which comprises
contacting the tumor with an effective amount of said antibodies. In a preferred
embodiment the preseht invention relates to a method of treating tumors as men-
20  tioned above, wherein the tumor is a tumor having cancer cells selected from the
cancer group consisting of colorectal cancers, non-small cell lung cancers, breast
cancers, head and neck cancer, ovarian cancers, lung cancers, invasive bladder
cancers, pancreatic cancers and metastatic cancers' of the brain. The method of
treating tumors as described above may be effected in vitro or in vivo.
25
A further aspect of the invention relates to a method of detecting the pres-
ence of activated stromal fibroblasts in wound healing, inflammation or in tumors,
characterised in that
(@) a sample, possibly containing activated strbmal fibroblasts, is contacted
30 with an antibody protein according to the invention under conditions
suitable for the formation of a complex between said antibody and anti-
gen,




CCTCTGCCAGCACCGCCTACATGG 3' 3. Priners for the synthesis of version "B" and
"D' 35 F19vhbd6 (27 ner): 39 5 5° GGACACTGCAGTCTACTTCTGCGCCAG 3' 4.

Primers hybri d| 2| nsgl to the flanking PUCL 9 vector sequences APGRYy/Kpbéotmal,
sense priner) W 51 TACGCAAACCGCCTCTC 3' 49 APCR4 (18 nmer, anti-sense
primer): 5 GAGIGCACCATATGCGGT 3' TABLE 5: PCR pri ner for t he

construction of () es&@taem%mmprdébnaerwmjd complexy theraby detegjingribe\presence E

15 1. Priner for the s esi.s of yersio "E" F1 cl.He

anti-sense): 20 5' Qf(ﬁ‘%lt é@;ﬁ\ %ﬂﬁd&ﬁ%‘?@m&f&
Mscl TATCCACTAGTTTCGAETAGITT 3' 2. Primers hybr| dizing to the flanking
Pq1d105 mamral i an expressi on vector seguences

5 In a preferred embodiment, the present invention relates to a method of de-
tecting the presence of activated stromal fibroblasts in a tumor, wherein the tumor
is a tumor having cancer cells selected from the cancer group consisting of colo-
rectal cancers, non-small cell lung cancers, breast cancers, head and neck can-
cer, ovarian cancers, lung cancers, bladder cancers, pancreatic cancers and

10 metastatic cancers of the brain. Most preferred antibody proteins of the invention
are those which are characterised in that they are labelled as mentioned above.

A further aspect of the invention relates to a method of imaging the presence
of activated stromal fibroblasts in a healing wound, inflamed tissue (rheumatoid
15 arthritis and cirrhosis are also positive) or a tumor, in a human patient, character-
ised in that
(a) an antibody protein according to the present invention conjugated to an
imageable agent is administered to a human patient under conditions
suitable for the formation of an antibody-antigen complex,
20 (b) imaging any complex formed in this manner,
(c) thereby imaging the presence of activated stromal fibroblasts in a hu-
man patient.

In a preferred embodiment the present invention relates to a method of im-
25  aging the presence of activated stromal fibroblasts as described above in tumors,
wherein the tumor is a tumor having cancer cells selected from the cancer group
consisting of colorectal cancers, non-smali cell lung cancers, breast cancers, head
and neck cancer, ovarian cancers, lung cancers, bladder cancers, pancreatic
cancers and metastatic cancers of the brain.
30
In a further aspect the present invention relates to a method of detecting tu-
mor-stroma, characterised in that



25 HCM (28 ner, sense): 5" GICACCGTCCTTGACACGCGICTCGEGA 3" Hucyl (17
nmer, anti-sense): 5 TTGCGAGGAGGGTGCCAG 3' 30 Exanple 5: Reshaped human
F19 anti body concentrations in COS cells super- natants COS cells were
transf ect edvgwdidrisne pair of a series of reshaped hunan F1 ®Careps9/eiyoty
constructs and the human anti body concent8 ati on was neasured using the

40 5 119G/ pa EL] SA as descri bed |n, exanple 2. TABLE,G6: Reshaped
human F19 a%&bdﬂ?“ esam ?i'%ﬁgnt?ﬁt%ﬁlag‘ﬁla’g@ﬁgb’prﬂfﬁ%ﬁf’%"’fmw 8f ect ed
Anti body conponesiegent invention, under'dﬂﬁa;ﬂi%h]é/sgg’éﬁ@%r tHéfdPmation of an*%l'_}%pa

i ght chain _Concentration [[err]g
2.50 HA tibody-antigen camplex, : 0.18 HB
LA '

(b) detecting th]é 3rSesence of any complex so formed,

5 (c) reiating the presence of said complex to the'presence of tumor-stroma.

Antibody proteins for practicing the invention are preferably labelled with a
detectable marker.

10 In a further aspect the present invention relates to 2 method of imaging tu-
mor-stroma in a human patient, which comprises
(a) administering to the patient an antibody according to the invention con-
jugated to an imageable agent as described above under conditions
suitable for the formation of an antibody-antigen complex,
15 (b) imaging any complex so formed, and thereby imaging the presence of

tumor-stroma in a human patient..

Figure legends
20

Fig. 1. DNA sequence of F19 human reshaped light chain variable region version
A (hF18La) SEQ ID NO:1.

Fig. 2. Amino acid sequence of F19 human reshaped light chain variable region
25 version A (WF19L4) SEQ ID NO: 2.

Fig. 3. DNA sequence of F19 human reshaped light chain variable region version
B (hF19Lg) SEQ ID NO: 3. Nucleotides differing from version A are
underlined and in bold type.
30
Fig. 4. Amino acid sequence of F19 human reshaped light chain variable region
version B (hF19Lg) SEQ ID NO: 4. Amino acids differing from version A
are underlined and in bold type.




HB LB 0.10 HD

LA ' 1.15 HD LB

E'Cl8 HA WO 99/57151 | h’é‘ . 'LX 50 HA pcrEPY9/O2711
1.47 Hc LC 1.97 cFl 9

LA 1.54 cF19 19 LB

0.07 cFl 9 Lc 2.14 TABLE 7:

Reshapgd human F19 anti body concentrations in COS cell super- natants 15
Transfected Anti body conponents yl / K Heavy chain

Kappa | i gfig.dhaPNA sequerneametal9 Bﬁqa@gﬂeﬁhrpmllght chéin variable fegion vengion C
E A - 00 HA (hF19L¢) §5qu_@65 Nucleotides differing frc?_rﬁ vasibfr A are underlined and
3. 00 HE in bold type. LA 2.80

10 Fig. 6. Amino acid sequence of F13 human reshaped light chain variable region ver-
sion C (hF19L¢c) SEQ ID NO: 6. Amino acids differing from version A are under-
lined and in bold type.

Fig. 7. DNA sequence of F19 human reshaped variable region heavy chain version A
15 (hF19HpA) SEQ ID NO: 7.

Fig. 8. Amino acid sequence of F19 human reshaped heavy chain variable region ver-
sion A (hF19H,) SEQ ID NO: 8

20 Fig. 9. DNA sequence of F19 human reshaped heavy chain variable region version B
(hF19Hg) SEQ ID NO: 9. Nucleotides differing from version A are underlined
and in bold type.

Fig. 10. Amino acid sequence of F19 human reshaped heavy chain variable region ver-
25 sion B (hF19Hg) SEQ ID NO: 10. Amino acids differing from version A are un-
derlined and in bold type.

Fig. 11.DNA sequence of F19 human reshaped heavy chain variable region version C
(hF19H) SEQ ID NO: 11. Nucleotides differing from version A are underlined
30 and in bold type.

Fig. 12. Amino acid sequence of F19 human reshaped heavy chain variable
region version C (hF19H ) SEQ ID NO: 12. Amino acids differing from version
A are underlined and in bold type.

35



HE Lc 3.50 41 5 RNA splicing
events required for the expression of imrunoglobulin genes in mamali an
cells Both mamual i an expression vectors pKNLOO and pgldl5 have an intron
be- tween twe9wsmisebl e and the constant regions which is rePSI&PIIORIIRG t he
process of 1o gene expression to give rise to an nessenger RNA. The
splicing event which consists of a DNA reconbi nati on between the heavy or

i ght chain splice donor sites and the20munogl obulin splice acceptor site

s descgi b Ly AFLgur 4. : Fl.ow,,c i c_anal ysis of the
bi nd nd 91 1 ABATRRUEREE b £18 ki Poshetiest At 2t PRER AR o B 750810 L nvic
to bind to bqhF10pEs) BEQIDINONI3ENdEIBONOSS Uiffe?ip TR Sersidi A0areCehderfinéd ace
was tested. 20 The exanple was conducted to determ ne the binding of LAHC
to cellular PG INgRAGtYRR ural |y FAP expressing MF-SH hunan tunour cells
(Shirasuma, K, et al., Cancer 1985, 55:2521-32) and FAP-transfected human

tunour cell lines were used as cellular
Fig. 14.Amino acid sequence of F19 human reshaped heavy chain variable region ver-
10 sion D (hF19Hp) SEQ ID NO: 14. Amino acids differing from version A are un-

derlined and in bold type.

Fig. 15. DNA sequence of F19 human reshaped heavy chain variable region version E
(hF19HE) SEQ ID NO: 15. Nucleotides differing from version A are underlined
15 and in bold type.

Fig. 16.Amino acid sequence of F19 human reshaped heavy chain variable region ver-
sion E (hF19HE) SEQ ID NO: 16. Amino acids differing from version A are un-
derlined and in bold type

20 o

Fig. 17.Amino acid sequence of F19 chimeric light chain variable region (chF19LC)
SEQ ID NO: 17. |

Fig. 18.Amino acid sequence of F19 chimeric heavy chain variable region (chF19HC)
25 SEQ ID NO: 18.

Fig. 19.DNA sequence of human kappa light constant chain SEQ ID NO: 19.
Fig. 20.Amino acid sequence of human light constant chain SEQ ID NO: 20.
30

Fig. 21.DNA sequence of human heavy constant chain SEQ ID NO: 21.

Fig. 22.Amino acid sequence of human heavy constant chain SEQ ID NO: 22.



targets. LAHC was studied in cytofluoronetric assays eval uating direct

EI ngl ng t]? tarﬁet 25 cells as well as by the inhibitory effect on the
inding of either murine F1 9 or chineric cFl 9 anti-FAP anti bodj

Ant i bodi es anWE®3713li nes used were F1 9 (nurine nonocl onal anS’: e FAP

an- tibody, 1gd subclass), mgG (nurine i munogl obulin, 1gG class), cF19

(chimeric 30 nonoclonal anti-human FAP an$j body, 1gGl subclass), LAHC

(reshaped nonocl onal anti-human FAP anti body, 1gd subclass), hlgGl (hunman

i mrunogy obgig, 123, | M&Mmsalian sdibexpressibnSidctorsusedrtalprgdace chimeriaiand reshaped
hi stiocytoma cell |ine

), HT-1 080 (human fibro- sarcoma cell |ine -1
OBOFAP cl one 33 (hwmanggtibedies W't'héumaé’rfﬁpé’@t’wf\ﬁﬁﬁwsﬁﬁ\ﬁig{éw—a"o%%'ﬁﬁq{?ﬁﬁﬁy
FAP) . Anti bodi es I8, bi oti nyl ated as described in exanples 8 and 12. 35
42 5 Direct binding oF LpAHC to FAP on the surface of human tunour cell
| i nes 5x105 cel | sAof Lightchainaxpresdion hecrupiNi00 nvesti gati on were

I ncubated with t In- dicated concentratjon t or control antibody in
a total vol une ongo.';eﬁw Eﬂ%‘gpﬁi@{%ss'ﬁﬂf"]e@bédpégpﬁﬁg (PBS) suppl enent ed \>//vith
1% boviﬂpe serum al bum n (BSA) for 30 min on 10 ice. Subsequently, cells
were washed twice wwth 2 m of PBS, resuspended in 0.2 m of

Fig 24. DNA and amino acid sequences of mouse F19 light chain variable region as

modified for use in the construction of chimeric F19 light chain. Restriction sites
are indicated by bold letters. The Kozak sequence, CDRs 1 to 3 and the splice
donor site are underlined.
15
Fig 25. DNA and amino acid sequences of mouse F19 heavy chain variable region as
modified for use in the construction of chimeric F19 heavy chain. Restriction
sites are indicated by bold letters. The Kozak sequence and the splice donor
site are underlined.
20
Fig. 26. DNA sequence of F19 chimeric antibody cloned into pKN100 mammalian ex-
pression vector. Restriction sites are indicated by bold letters and underlined.
CDRs 1 to 3 and the splice donor site are underlined. This is the DNA se-
guence of the mouse F19 light chain inside the pKN100 eukaryotic expression
25 vector. This vector has a cDNA version of the human kappa constant region
gene (allotype Km(3)) terminated by a strong artificial termination sequence. In
additio'n, the Neo selection gene is also terminated by this artificial sequence
and is also in the same orientation as the kappa light chain expression cas-
sette.
30 The essential components of the pKN100 eukaryotic expression vector are:

1- 6 =EcoRlsite
7 - 1571 = HCMVi promoter/enhancer
583 - 587 =TATAA box
s 610 = Start of transcription



PBS suppl emented with 1% BSA, a 1:20 dilution of nouse anti-human 1gG FI TC
| abel | ed [ Di anova] as secondary reagent was added ) and incubated for
another 30 min on ice. 15 Alternatively, 5x1 05 cells of the tumour cell

| i ne under WOA97i8Jati on were incubated with the indicated ceaTERIY@@rilon of
biotin-labelled cF1 9 in a total volune of 0.2 m PBS supplenented with 1 %
BSA for 30 mn on ice. Subsequently, cells were washed twce with 2 m of
PBS, resuspended in 0.2 m of PBS supplefd@nted with |% BSA, and incubated
for apot 3 N— 40 dilution of streptavidin-FITC (D anova)
as Zogse(r;f)znda?y%‘r ea n"%e‘i‘iﬂﬂt'g”\%ere again washed twice with 2 m of PBS,
resuspend&l in a tet&églnmhgrwxmf‘om 5 mM of PBS supplenented with 1 %

par af or hyde (PE d. kept on ice. Single cell fluorescence was
naBoLy1 of | OIS

det er ni yt of | ud QP y by analysing the cellular green 25

fl uorescepgs - 365838 4Pjic XL (Coulter) fluorescence-activated cell
anal yzer. Conpetiti [JS;P ?ﬁ@é@ésﬁﬁl ndi ng of biotinvlated cF19 to

cel | - sur 188@ - RARB oA Koxkesequpnessi ng hunman cel | |ines 30 5x1 Or cells
of the tEgg#m ﬁsé I|n unde i nvestigati on were incubated with the

i ndi dte d PeB (feHHE{‘ r control antibody added toget her

wth | pgéss - bggmf\m@k@l Fﬁglhg]lﬁl&aaﬁltl body. Subsequently, cells were washed
twice with 2 of PBS, resuspended in 0.2 nl of PBS supplenented with 1 %

BSA, 1: 46)9%ﬁr89@€1 $6Plce doneni site FI TC (Di anova) as secondary reagent and
| ncubat egof PL 2889 L EHNK By oPRumaf Kappa constant region (Km(3)) gene

2664 - 2880 = Artificial spaC2 termination sequence
15 2887 - 7845 = This is the pSV2neo vector DNA fragment comprising of
the Amp-resistance gene (in the opposite orientation),
the ColEl and SV40 origins of replication and the
Neo-resistance gene (in the same orientation as the
HCMVIi-KCT cassette)
20 7852 -8068 = Artificial SpaC2 termination signal

This sequence ends immediately upstream of the EcoRl site (position 1-6) at
the beginning of the sequence. As a vector this DNA sequence would be cir-
cular.

25

Fig. 27. DNA sequence of F19 chimeric antibody cloned into pg1d105 mammalian ex-

pression vector. Restriction sites are indicated by bold letters and underlined.
CDRs 1 to 3 and the splice donor site are underlined. This is the DNA se-
quence of the eukaryotic expression vector pG1D105 containing the mouse

30 F19 heavy chain variable region. This vector contains a cDNA version of the
human gamma-1 constant region (allotype G1m (non-a, z, -x) also known as
Gm1(17) allotype).
The essential components of the construct are:

s 1 - 2501 = pBR322 based sequence including Ampicillin resistance



35 43 5 Cells were then washed twice with 2 m of PBS, resuspended
in atotal volune of 0.5 m PBS supplenented with 1% PFA and kept on ice.

Single cell f] uggré)%§fqei\nce was determ ned cytofluoronetrically béﬂqﬂﬂ,lggﬂﬂg

t he cel |l ul ar B’P uorescence at 488nmin an EPICS XL (Coul t

fl uorescence-activated cell analyzer. 10 Both, cFl1 9 and LAHC bind in
a concentration dependent manner specifi ly to FAP-transfected HT-1
O80FAP cl one33 human tunour cells (Table . No binding to FAP-negative

HT-1 @80 cel | s was dgenetamadl @olETahigim Slus tReSV4T-dSgiarahd theC bound in a

concentration dependent t o hunman -SH cel I s endogenousl y expressing
FAP (Table 10). 15 BPHPP'@@?@GEMP@’BB%FM to human HT-1 080FAP cl one 33

(Tabl e 1 dgg2 N3926 0P gRA-gdredt | on dependent manner. No bi ndi ng was
detectable to FA%— negat iS\J/ée HT-1 080 cells (Table 12). 20 Bi ndi ng of

bi ot i nyl a3238 ¢#0273 ¥ SM4D-polp#osequariceratc33 cel Is was i nhi bited by both
unt abel | egh £ 12078 % HEARRBARAI 5Bl 3RE Teed)
70 4080 - 4302 = SPA site plus C2 termination signal
4303 - 5867 = HCMVi promoter
58790 - 5885 = unique HindIll restriction site for cloning of
immunoglobulin variable genes
5886 - 5894 = Kozak sequence
15 5895 - 5951 = signal peptide
59562 - 6323 = mouse F19 heavy chain
6323 - 6330 = splice donor site
6331 - 6336 = unique BamHl restriction site for cloning of
immunoglobulin variable genes
20 6337 - 7388 = cDNA copy of human gamma-1 constant regions preceded by a
62 bp intron
7389 - 7709 = Arnie termination sequence

The human gamma-1 constant region used in this construct has a G1m (non-a,

25 z, -x) also known as Gm1(17} allotype which is defined by a glutamic acid (E)
residue at position 356 (according to Eu numbering), a methionine (M) residue
at position 358 (according to Eu numbering) and a lysine (K) residue at position
214 (according to Eu numbering). These three residues are underiined in the
sequence above. |

30

Fig. 28. PCR-based method for the construction of human reshaped F19 light chain.

This figure provides a schematic overview of the strategy of construction. The
dotted lines indicate a complementary sequence of at least 21 bases between
the primers.

35



Chi nmeric anti-human FAP nonocl onal antibody cFl1 9.as well as reshaped human
anti - human FAP nonocl onal anti body LAHC (exanple 10) were shown to bind
directly 25 to FAP expressed on human cell lines either endogenously
expressi ng wos/pisitein or transfected with cDNA encodi ng f oPCT/EPIIATE

bi ndi ng was shown to be concentration de- pendent. Binding of biotinylated
cF19 coul d be inhibited by both unlabelled cF19 and unl abel |l ed LAHC. 30

Usi ng cytofl uorometric technol ogy, direc4binding as well as inhibition of

ecificall i pdi . h d. Lfici f ' ' El1 9
F e haped I 29 DaR R SR s e T e £4Y sk flbieeX o PRIEPA] Rt T gt
44 5 Table 8 chainﬁiawabwegforwémlaﬁPA,aBtad@ooj Necleetidd ah8dbiked|minoitid
cells Concentration of antibody Mean fl uorescence intensity Ji(?a%m ]-
g5

hl gGL ggqences are alignggiandommpared with that of versiorpA, dashes in
(2): Ig 100.0 Bugigotide idethin, 61o£szingic65te amif8 acid identité/ \@E@ﬁmiggeauenc% P_,Lr9ino
0.15 acids are numbered according to Kabat et al. (1991). The locations of CDRs

10 ‘are indicated in boxes.

Fig. 30. DNA sequence of F19 L, (human reshaped light chain version A) cloned into
pKN100 mammalian expression vector. Restriction sites are indicated by bold
letters and underlined. CDRs 1 to 3 and the splice donor site are underiined.

15 This is the DNA sequence of the reshaped F19 light chain version A cloned
into pKN100 eukaryotic expression vector. This vector has a cDNA version of
the human kappa constant region gene (allotype Km(3)) terminated by a strong
artificial termination sequence. In addition, the Neo selection gene is also ter-
minated by this artificial sequence and is also in the same orientation as the

20 kappa light chain expression cassette.

The components of the vector are:

7 - 1571 = HCMVi promoter/enhancer
583 - 587 =TATAA box.

25 610 = Start of transcription.
728 - 736 = Splice donor site.
731 = Beginning of intron.
1657 = End of intron.

1544 - 1558 = Splice acceptor site.
30 1590 - 1598 = Kozak sequence

1599 - 1658 = peptide leader sequence

1659 - 1997 = reshaped F189 light chain version A

1996 - 2004 = splice donor site

2011 - 2657 = cDNA copy of human kappa constant region (Km(3)) gene.
35 2664 - 2880 = Artificial spaC2 termination sequence.



0.8 0.12 0.14 0. 13 Table 9: Bi ndi ng of
anti - FAP anti bodies to non-transfected HT-1 080 cells 10 Concentration of

ant i body Mean fl uorescence i nt ensity [ng/ m ]

CF19 YOS, 0 0:11 0,11  PoPERflun
100.0 0.11 0.11 0.11 20.0

0.11 0.11 0.12 4.0 5 0.11 0.11
0.12 0.8 0.11 01_2L 0.11 Table 10:

Bi ndi ng 0p88Nt 78&BP=Jthiig tsotﬂeqSV%ét‘Fv&l:iocﬂNBfr@gmmﬁicoatpr[smgpbf ant i body

Mean fl uorescence i nten5| cF19

LAHC 4000 r@g—ésvgtance gene (i the opposn% orienfation)y oo

n.d. 3.3 BV408kigins of replication anB-tfe 2.4

1.9 500 the Colf arfd 8V Etigins; of rep 1.3 15 n.d.: not
done Neo-resistance gene (in the same orientation as the

HCMVIi-KCT cassette).
10 7852 - 8068 = Artificial spaC2 termination signal.

This sequence ends immediately upstream of the EcoRl site (position 1-6) at
the beginning of the sequence below. As a vector this DNA sequence would be
circular.
15
Fig. 31. PCR-based method for the construction of human reshaped F19 heavy chain.
This figure provides a schematic overview of the strategy of construction. The
dotted lines indicate a complementary sequence of at least 21 bases between
the primers.
20
Fig. 32. Nucleotide and deduced amino acid sequences of reshaped human F19 heavy
chain variable region versions a to e. Nucleotide and deduced amino acid se-
quences are aligned and compared with that of version A, dashes indicate nu-
cleotide identity, dots indicate amino acid identity with this sequence. Amino
25 acids are numbered according to Kabat et al. (1991). The location of CDRs is
indicated by boxes.

Fig. 33. DNA sequence of F19Ha (human reshaped heavy chain version a) cloned into
pg1d105 mammalian expression vector. Restriction sites are indicated by bold
30 letters and underlined. CDRs 1 to 3 and the splice donor site are underlined.
This is the DNA sequence of the eukaryotic expression vector pG1D105 con-
taining the reshaped version A of F19 heavy chain variable region. This vector
contains a cDNA version of the human gamma-1 constant region (allotype
G1m (non-a, z, -x) also known as Gm1(17) allotype).

35 The essential components of the construct are:



45 5 Table 11: Bi nding of biotinylated cFl 9 antibody to HT-1 O80FAP

clone 33 cells Concentration of antibody - Mean fl uorescence
intensity [ng/m] Biotinylated higG IBiotinylated cF19 5, 000.0
0. WO 99/57151 36.5 1, 000.0. 0.2 PCT/EP99/02711
18.1 200.0 0.2 4.5 40.0

0.2 1.3 8.0 0.2 0.5
1.6 0.3 26 0.3 Table 12: Bi ndi ng of

bi ot|5nyI ated cFl 9 anti body to non-transfected HT-1080 10

cell s Concentration of antibody

Mean fl uorescence intensity

[ng/ml] 1 -2501 =Bpanazslel b?éwdl ééog@hce mclEtﬂmglA‘mbﬁiIW ré‘d?étanée @eRe0

0.1

0.1 200.0 and ColEl ann plus the SV40 origin and melcmplgd SV40 early

0.1 prom&eiL 8.0 0.1 0.

10

15

20

25

30

35

2502 - 3226 = dhfr gene

3233 - 4073 = SV40 poly A sequence etc.

4080 - 4302 = SPA site plus C2 termination signal

4303 - 5867 = HCMVi promoter/enhancer

5879 - 5885 = unique Hindlll restriction site for cloning of
immunoglobulin variable genes

5886 - 5894 = Kozak sequence

5895 - 5951 = signal peptide

5952 - 6323 =reshaped F 19 heavy chain version A

6323 - 6330 = splice donor site

6331 - 6336 = unique BamHl restriction site for cloning of
immunoglobulin variable genes

6337 - 7388 = cDNA copy of human gamma-1 constant regions preceded by a
62 bp intron

7389 - 7709 = Arnie termination sequence

The human gamma-1 constant region used in this construct has a G1m (non-a,
z, -x) also known as Gm1(17) allotype which is defined by a glutamic acid (E)
residue at position 356 (according to Eu numbering), a methionine (M) residue
at position 358 (according to Eu numbering) and a lysine (K) residue at position
214 (according to Eu numbering). These three residues are underiined in the

sequence above.

Fig. 34. Heavy (panel A) and light (panel B) chains RNA splicing events taking place

during antibody F19 expression in mammalian cells — schematic overview.

A. Heavy chain RNA splicing

1



1.6 0.1 0.1 46 5 Table 13:
Conpetition of anti-FAP antibodies with the binding of biotinylated cF19 to

HT- 1080FAP cl el l's Concentration of Mean fl uoresce

conpetitor an??’g"’g&?/lsq concentrati on Conpetitor antibody QE%(EP”/O”"
[[err]g/mM No 0. 00 11.2 hig&l
1.00 9.0 hlgGl 27 3.16

11. 3 hl gG&l 10. 00 9.8 hl gGl

31.66 5 10. 3 cF19 1.00

7.5 cF19 : B. Kappa light chaip. RNA splicing 4.8 cF19

10. 00 1.3 cF19 31. 66

1.2 LAHC 1.00 8.0

Fig. 35. Concentration dependence of LaHc supernatant binding to CD8-FAP.
10 Fig. 36. Binding of biotinylated LsHc to human FAP.

Fig. 37. CD8-FAP carries the F19 epitope as detected with cF19.

15
Examples

Example 1:  Construction of mouse - human chimeric genes

20

The chimeric F19 (cF19) antibody was designed to have the mouse F19 Viand VH

regions linked to human kappa and gamma-1 constant regions, respectively. PCR
primers were used to modify the 5'- and 3'- sequences flanking the cDNA sequences
coding for the mouse F19 V|_and V|4 regions (Table 1). PCR primers specific for F19

25 light chain V-region were designed. These adapted mouse F19 variable regions were
then subcloned into mammalian cell expression vectors already containing the human
kappa (pKN100 vector) or gamma-1 (pG1D105 vector) constant regions (Figure 23).
These vectors employ the human cytomegalovirus (HCMV) promoter/enhancer to effi-
ciently transcribe the light and heavy chains. The vectors also contain the SV40 origin of

30  replication to permit efficient DNA replication and subsequent protein expression in COS
cells. The expression vectors were designed to have the variable regions inserted as
HindllI-BamH! DNA fragments. PCR primers were designed to introduce these restric-
tions sites at the 5'- (Hindlll) and 3'- (BamHI) ends of the cDNAs coding for the V-re-
gions. In addition the PCR primers were designed to introduce the Kozak sequence

35 (GCCGCCACC) at the 5'-ends of both the light and heavy chain cDNAs to allow efficient
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1.7 Biotinylated cF1 9 was used at a concentration of 1 [err]g/m in all
t ests shownwmodsmesiTabl e 13. 10 Exanple 7: |In vitro i mune @CT&EPIYH2711
functions of nonocl onal antibody LAHC This experinent was conducted to
determ ne the potential of the nonoclonal anti- 15 body (mAb) LAHC with
specificity for fibroblast activation an28gen (FAP) to |yse FAP-ex-

oot oyeBSBibE (dzek GurBERERE S Hudkiiles WRER G5 e BUg Wil RBRRG: of e
cyt ot oxi enRBAHES transiadibn i MamARAARABIL Q1987 pueVoB Biol 196: 94T Ane telivtesdste

human FAP on the surface, was studied. Cytotoxicity was determned in vitro.

usi ng t hepkiag denersjtesmatitbe Shends of bothuihel lrgm andrfga@vy@@alrscnblﬁ@ fonthewarable n

t he presgéﬁg%goog@gg,&&{q&%@dﬁﬁ%@ﬁygﬁfeﬁsﬁ%%ﬁ priffFR L REATh th BRERILIINC

(peri pher nonucl ear CelT's ectors gase o
measur edohthenehkimarie FOf9 light geid-teedly chadnssare shown in Table 1. The DNA and amino

10  acid sequences of the mouse F19 V| and V| regions as adapted for use in the
construction of chimeric F19 light and heavy chains are shown in Figures 24 and 25.
The DNA sequences of mouse F19 light and heavy chains cloned into the eukaryotic
expression vectors pKN100 and pG1D105, respectively, are shown in Figures 26 and
27.

15

TABLE 1: PCR primers for the construction of chimeric F19 antibody.

A. Light chain variable region

20
1. Primer for the construction of the 5'-end (37mer)
5' CAGA AAGCTT GCCGCCACC ATG GAT TCA CAG GCC CAG &

Hindil Kozaksequence M D S Q A Q

25 2. Primer for the construction of the 3'-end (35mer)
5 CCGA GGATCC ACTCACG TTT CAG CTC CAG CTT GGT 3

BamHI Splice donor site

B. Heavy chain variable region

30
1. Primer for the construction of the 5'-end (37mer)
5' CAGA AAGCTT GCCGCCACC ATG GGA TGG AGC TGG GTC 3’
Hindlli Kozaksequence M G W S W V

35 2. Primer for the construction of the 3'-end (35mer)




47 5 Anti bodies and cell lines used were LAHC (reshaped human anti - human
FAP | g@ antibody), higGlL (human 1 gGl i sotype control), 3S193 (nurine
nonocl onal anti-Lew sy 1gG3 anti body), mgG (rmurine 1gG control < 0
(human fi br osHABFEIS! HT- 1080FAP cl one 33, (HT1080 transfected ‘ﬁ’!‘%ﬁ%’ﬂ'ﬁ@?
encodi ng human FAP), MCF-7 10 (human breast adenocarci noma cell |ine).
Conpl enent - nedi ated |ysis of target cells_.Qy LAHC Tunour cells were

radi ol abel | ed by incubation in RPM 1640 médi um wi th 100 pC 15 51Cr (NEN)
at 370_C ceie RSAt |al e nRce in [err] -free
medi unt an O?esusggﬁgc;ﬂreimnggn?ﬁgleg‘néé%%% ce?ﬁsﬂ\ger m . Human
serum as source Bamtldm8pdicerdonoasiter eshly prepared from bl ood of differ-
ent volunteers. Blood was taken by puncturing the armvein, renained at
roomtem 20 perature for one hour to allow clotting to occur, and was
kept at 40 C over night. Serum was separated by centrifugation and taken
off fromthe sedinent. The anti body under study was diluted fromthe stock
solution to the appropriate concentration in RPM 640 cell culture nedium
25 1x105 radi ol | led tunor, cells. of .the indjcated.cel.l Jd [
ncubdt od EXGMPIeE s, “BxBresTiRnand hiiinece PERL EmiRte St BaBE Y, e

presence of different concentrations

The two plasmid DNAs coding for the chimeric F19 light and heavy chains (see
example 1) were co-transfected into COS cells to look for transient expression of chi-
meric F19 antibody as described below. After incubation for 72 hours, the medium was

15 collected, centrifuged to remove cellular debris, and analysed by ELISA for the pro-
duction of a human igG1-like antibody. The COS cell supernatant containing the chi-
meric F19 antibody was analysed for its ability to bind to HT 1080 cells (see example
13) expressing the FAP antigen on their surface.

20 Transfection of COS cells using electroporation

The mammalian expression vectors pg1d105 and pKN100 containing the chimeric
or reshaped human heavy and light chains versions, respectively, were tested in COS
celis to look for transient expression of F19 antibodies. COS7 cells were passaged rou-

25 tinely in DMEM (Gibco BRL cat. #41966) containing penicilliin (50 1U/ml}), streptomycin

(50 pg/mil), L-glutamine and 10% heat-inactivated gamma giobulin-free foetal calf serum
(FCS, Harlan Sera-Lab cat. # D0001). The DNA was introduced into the COS cells by
electroporation using the Gene Pulsar apparatus (BioRad). DNA (10ng of each vector)
was added to a 0.8 ml aliquot of 1x10” cells/mi in Phosphate-buffered saline (PBS, ca®

s and Mg* free). A pulse was delivered at 1,900 volts, 25 uF capacitance. After a 10 min
recovery period at ambient temperature the electroporated cells were added to 8 mi of
DMEM containing 5% FCS. After incubation at 37°C for 72 hours, the medium was
collected, centrifuged to remove cellular debris, and stored under sterile conditions at
4°C for short periods of time, or at -20°C for longer periods.

35



of test or control antibody and 25% (vlv) human serum as the source of
human com pl enent. | ncubations were perfornmed in U shaped 96-well pl ates
in a total volunme of 30 200 pl RPM 1640 and done in triplicate. After the
I ncubat i on perdesdisipl ates were centri- fuged, 100 pl super naP@IVEPIAR711
renoved and radioactivity was counted in a gama- counter. The total anount
of incorporated radioactivity was determ ned by neasuring 104 target cells.
Spont aneous rel ease was defined as acti B0ty rel eased fromthe target cells
t'no t he descrlbed

[act I Vi tdé"%@@mgtam [act I Vi ty spont aneous rel ease] speC| f | cI yS| S (| n %
------------------------ x 100 10 [ maxi mum

act ivity] - [activity spont aneous rel ease] Anti body- denendent cel [ ul ar
O SR o b6 B B nalBL e GBIl S bt b8 5y G
Subsequegideternfigé hawmueh\mﬁheﬂc breshapedhurhan BhiBodE Had Been produced. For
10  the detection of antibody, plates were coated with goat anti-human IgG (Fcy fragment
specific) antibody (Jackson ImmunoResearch Laboratories Inc., #109-005-098). The
samples from COS cells were serially diluted and added to each well. After incubation
for 1 h at 37°C and washing, horseradish peroxidase conjugated goat anti-human kappa
tight chain (Sigma, A-7164) was added. After incubation for 30 minutes at 37°C and
15 washing, K-blue substrate (a mixture of 3,3',5,5' tetramethylbenzidine and hydrogen
peroxide, Bionostics Limited, #KB175) was added for 30 minutes at room temperature.
The reaction was stopped using Red Stop solution (Bionostics Limited, #RS20) and the
optical density read on a microplate reader at 650 nm. Purified human igG1/Kappa an-
tibody (Sigma, 1-3889) of known concentration was used as a standard.
20
The expression of chimeric F19 antibody in COS cells was poor (Table 2), be-
tween 10 and 60 ng/ml, which is at least 10 fold less than most antibodies.

In an attempt to increase expression levels of the chimeric F19 antibody, the
25 leader sequence of F19 VLregion was changed by substitution of leucine to proline at
position —9. This single change in amino acid in the leader sequence resulted in at least
doubling the amount of chimeric antibody produced in COS cells.

Cell binding results show that chimeric F19 binds specifically and with the ex-
30 pected avidity to the FAP target.



and resuspended at a concentration of 2x10[err] cells per m. MC

(peri pheral bl ood nononucl ear cells) were prepared from peripheral bl ood

t aken by punc ' he arm vein of healthy human vol unt eers. | S
prevent ed 20 %H}%égladdition of 20%citrate buffer. MNC from ?%’E%Pg%ms
bl ood preparation were purified by centrifugation (30 mn at 400 G and room
tenperature) on 3 m of |ynpho- cyte prepagfation ‘medi um ( Boehri nger

Mannhei m Gernmany). MNC (peripheral bl ood hononucl ear cells) were taken off
fromthe FABLER: wasbRinéric Fa9tadntitsody doficentiadionstin SO déi8upert he
appropriate concentration. L)‘_rrphocyte activated killer (LAK) cells 25 were
derived from MNC ( perinatants(These@redhetesultsroftbree jndgpendenttrapsfaciions)
days at 37[err] Cin an 95% air and 5% CO2 i ncubator at an initial density
of 1 .3x10[err] cells per mM in the presence of 100 U reconbi hant human

I nterleukjn-2 (1L-2) . Trahsfeettd Antibodynelsmpehedts was di | uted fHgmanel/gt o¢k

solution o the appropriate concentration in RPMI1640 cel culture medilim
30 | x104 padildeawneehain t ugour cel | sKeppa tight eliiat ed cel | || i nfn wegfnal]

i ncubat ed| for 5dfF1® 370C|eRtld B4 Tlgaden sehaepcesence of dif fer @060
concentrafions qFqgest or |gPNg (MltA88 |dadbr sttfiede) MNC were agderh i n
anounts tp TeacirEqige 1 ndl BF P81 (P19 e sealBRteC! | T all O] TTICHgEd O Was

per f or med[Tm U%F"l'ée” 96= 200
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RPV 1640 TF19™ “UPTTEPIS(F19 leader sequence) 0.011

cF19 cF19 (mutated leader sequence) 0.087

10 Example 3:  Construction of the reshaped human F19 light chain versions A to
C(La-Lg)

The construction of the first version of reshaped human F19 V| region (La) was

carried out using overlapping PCR fragments in a method similar to that described by

15 Daugherty B. L., DeMartino J. A,, Law M. F., Kawka D. W, Singer I. |. and Mark G. E.
(1991) Polymerase chain reaction (PCR) facilitates the cloning, CDR-grafting, and rapid
expression of a murine monoclonal antibody directed against the CD18 component of
leukocyte integrins. Nucl. Acids Res. 19: 2471. Ten oligonucleotides were synthesised
that consisted of five primer pairs, APCR1-vla1, vla2-vla3, via4-via5, vla6-vla7, and via8-

20 APCR4 (Table 3 and Figure 28). There was an overlapping sequence of at least 21
bases between adjacent pairs (Figure 28). APCR1 and APCR4 hybridised to the flank-
ing pUC19 vector sequences. The mutagenic primers were designed such that their 5'
end immediately followed the wobble position of a codon. This strategy was used to
counteract the gratuitous addition of one nucleotide to the 3' end of the strand comple-

25 mentary to the mutagenic primer by the DNA polymerase during PCR (Sharrocks A. D.
and Shaw P. E. (1992) improved primer design for PCR-based, site-directed mutagene-
sis. Nucl. Acids Res. 20: 1147). The appropriate primer pairs (0.2 uM of each) were
combined with 10ng of version “B” of reshaped human L25V, region cDNA, and 1 unit of
AmpliTaq (Perkin Eimer Cetus) DNA polymerase in 50ul of PCR buffer containing 10



49 5 After the incubation period, plates were centrifuged, 100 pl of the
supernatant were taken off and radioactivity was determned in a
gama-counter. The total amount of incorporated radioactivity was

det erm ned Woowsassiri ng 104 target.cells. Spontaneous rel easBCTEBIMBTVIned
as activity released fromthe target cells in the absence of both 10

anti body and effector cells during the described incubation period.
Specific lysis was calculated as follow2 [activity sanple] - [activity

SPoNt ANCOKPTHS HEBH &:3), SPHM K, 296 Lk bN?PY End 1.5 mM MgCly. This was gyer-

[ maxi munRowitl imibéral oll @i PFCRWa$ petfermed forr 28 eydles, ehthi dyolly comsistingdf a
conpl ement lysis of tunor cells 20 No LAHC -s

conpl enedrnater@tianadep ptP4°¢ ffol VbR PrIgIES @W?Hf‘%ﬁ%ep(s:%{%g fosd: mit angkan
oo o siPhEpin MERRCPE R4 ) bt Rty bt pageeniiing a1
sour ce dfurthenplongation step stiz@AC for 10yminutes fallbwelddsy Codlingsto 47C: dhe raanp timema
O o bAmeehiE s eauRe el 28 st Vb 25 HRFREL R FER bbb
of the five reactions (A, B, C, D and E) were then purified by gel electrophoresis
followed by DNA elution using Wizard PCR preps (Promega). PCR products A, B, C, D,
and E were assembled by their Complémentarity to one another. In the second set of
.PCR reactions, PCR products B and C, and D and E, (50 ng of each) were added to 50
15 pl PCR reactions (as described above) each containing 1 unit of AmpliTag (Perkin
Elmer Cetus) DNA polymerase. The reactions were cycled for 20 cycles as described
above with the exception that the annealing temperature was raised to 60°C. In the third
set of PCR reactions, PCR products F and G were PCR-amplified using 1 ul of each
prior PCR reaction and the appropriate pair of PCR primers (vla2-vla5 or via6-APCR4).
20 The PCR reactions contained 1 unit of AmpliTaq DNA polymerase in 50 ul PCR reaction
(as described above) and were amplified for 25 cycles as in the first stage. In the fourth
set of PCR reactions, the PCR product H was PCR-amplified using 1 pl of each prior
PCR reaction and the vla2-APCR4 pair of PCR primers. Finally, PCR products A and H
were assembled by their own complementarity in a two step-PCR reaction similar to that
25 described above using RSP and UP as the terminal primers. The fully assembled
fragment representing the entire reshaped human F19 V| region including a leader se-
quence was digested with Hindlll and BamHlI and cloned into pUC19 for sequencing. A
clone having the correct DNA sequence was designated reshF19La (Figure 29) and was
then subcloned into the eukaryotic expression vector pKN100. The DNA sequence of
30 reshF19La cloned into pKN100 is shown in Figure 30.

The second version of reshaped human F19 V| region (Lg) was constructed using
the same scheme as that described for La but where via4 and via7 primers were sub-
stituted by vib4 and vib7 respectively (Table 3). The DNA sequence of Lg is shown in

35 Figure 29.



Ant i body-nedi ated cellular lysis of tunmor cells 30 - In the presence of
LAHC at concentrations up to 10 [err]g/m, no ADCC (anti body- dependent
cellular toxicit nedi at ed by human MNC (Tabl e 16) or human L

( Oynphoki ne VAT kil ler cell. Table 17) of LAHC on HT-1 o@gﬁﬁé’ PIIL
33 as neas- ured by |ysi s was det ect abl e above that seen with an isotype
control at an effector:target ratio of 5(5% 50 I n appropriate in
vitro assays with either human conpl ement“or W|th human MNC - as effector
mechanj sms, human anti - FAP nonocl onal antibody LAHC reveal ed no -

detectabl e cytotoxic effects above isotype controls on FAP-expressing tunor
cel | |ine HT-TigOthidd varsioa FIeshifpdabumandF19 V| Begionf(Le) wasmoastruttedyusing then

% of HT-1080FAP cll.fwe 33 tunor cell targets nediated by_LAHC Source of
human ser@HikChangs TM site-directa-mutagsnesisret som %ﬂ@éﬁﬂﬁaﬂ'hﬁr@wkcaﬁﬂg%w?'

hi gGl 1 sofi¥fed Allthginesis methSd was performed according to the manufacturer's instruc-

tions, using reshF19La in pKN100 vector as double stranded DNA template. The muta-

10 genic oligonucleotide primers F19Lc-sense and F19Lc-antisense (Table 3) for use in
this protocol were designed according to the manufacturer's instructions. Briefly, both
the mutagenic primers contained the desired point mutation (codon TTT at Kabat resi-
due position 49 (Phe) changed to TAT coding for Tyr) and annealed to the same se-
quence on opposite strands of L, in pKN100 vector. The point mutation was verified by

15 DNA sequencing the entire V|_ region. The DNA sequence of L¢ is shown in Figure 29.
To eliminate the possibility that random mutations occurred in the pKN100 during the
PCR reaction, the V|_region was cut out of the pKN100 vector as an Hindlll/BamH|
fragment and re-subcioned into an unmodified pKN100 vector cut with the same two
restriction enzymes beforehand.

20

TABLE 3: PCR primers for the construction of reshaped human F19 light

chain variable regions

25 1. Primers for the synthesis of version "A"

F19via1 (36 mer):
5' GTCATCACAATGTCTCCGGAGGAACCTGGAACCCAG 3'

3o F19via2 (29 mer):
5' CTCCGGAGACATTGTGATGACCCAATCTC 3'

F19vla3 (45 mer):
5 GAATATAAAAGGCTCTGACTGGACTTGCAGTTGATGGTGGCCCTC 3'

35



A 50 [err]g/n 5 : 4 A 10 [err]g/m
5 3 B 50 [err]g/m 7

5B 10 pg/m 6 50 [err]g/m

0 . WO 99/57151 O Incubation: 2 hours at 37[err]C, 23reerogiariiiom

human vol unteers A or B, respectively, as 15 source of conplenent. 51 5

Tabl e 15a: Specific conplenent lysis (in 9% of HT-1080FAP cl one 33 tunor
cell targets mediated by human anti-FAP 3nocl onal antibody LAHC Source of
human sengn HT1080cl one 33: _concentration of anti body

hl gGL® viad (72 mer): | ayc: A 10.00 Hg/nd

1A 2. 19/
L éQ:Refr@AGAGccTrXTATAT%gT[%GA]AATr%AAAAGAACTAC%’T%qc&@eﬁ‘r’
5 CAGCAGAAACCAGGACAGCC 3'

F19via5 (44 mer):
10 5 ACCCCAGATTCCCTAGTGCTAGCCCAAAAGATGAGGAGTTTGGG 3'

F19via6 (67 mer):
S' TAGCACTAGGGAATCTGGGGTACCTGATAGGTTCAGTGGCAGTGGGTTTG
GGACAGACTTCACCCTC 3'
15 o
F19via7 (53 mer):
5" GTCCCTTGTCCGAACGTGAGCGGATAGCTAAAATATTGCTGACAGTAA
TAAAC 3

20 F19via8 (33 mer): _
5' GCTCACGTTCGGACAAGGGACCAAGGTGGAAAT 3'

2. Primers for the synthesis of version "B"

25 F19vib4 (72 mer):
5" CAGTCAGAGCCTTTTATATTCTAGAAATCAAAAGAACTACTTGGCCTGG
TTCCAGCAGAAACCAGGACAGCC 3'

F19vib7 (57 mer):

30 5’ GTCCCTTGTCCGAACGTGAGCGGATAGCTAAAATATTGCTGACAGTCATA
AACTGCC 3'

3. Primers for the synthesis of v_ersion ‘c”

35 F19Lc-sense (34 mer):




A 0.00 [err]g/m 2 ' 2 B 10.00

[2err][g/n1 2 2 B 250 [err]g/m

2B 0.60 [err]g/m 2
2 B 0.15 pgVm9e9/s71st > . > B 0?86/?3%) 7£1311/ o
2 2 C 10.00 [err]g/m 2
2 C 250 [err]g/m 1 35 : 1¢C 060
[err]g/m 1 C 0.15 [err]g/m

1
5' ccgwmccﬂ: CTRTY&EC0TABCACTAGGG 3' 3

3 Incubsation:_ urs at 37C, 25% serum from human vol unteers A, B or C
respfac- lo tively, as source of conplenent. 52 5 Tabl e 15b: Specific
conpl enent sis {in 9 f F-7 tunour cell targets nme- diated by nurine
anti - Lewi s@*%ﬁ@ﬁméggtmﬁ by 3S193 Source of human serum

MCF- 7: 5' CCCTAGTGCTAGCCCAATAGATGAGGAGTTTGGG 3'

10 4. Primers hybridizing to the flanking PUC19 vector sequences

APCR1 (17 mer, sense primer): 5' TACGCAAACCGCCTCTC 3'
APCR4 (18 mer, anti-sense primer). 5 GAGTGCACCATATGCGGT 3'
RSP (-24) (16 mer, sense primer): 5' AACAGCTATGACCATG &

15 UP (-40) (17 mer, anti-sense primer). 5 GTTTTCCCAGTCACGAC 3'

Example 4:  Construction of the reshaped human F18 heavy chain versions A to
E (Ha - He)
20
Version "A" of reshaped human F19 VH regions (Ha) was constructed using the

same PCR methods as described for the construction of version "A" of reshaped human
F19 V| region (La) (Figure 31). The tempiate DNA was version "A" of reshaped human
226 VH (Léger O. J. P, Yednock T. A., Tanner L., Homer H. C., Hines D. K., Keen S,

25 Saldanha J., Jones T., Fritz L. C. and Bendig M. M. (1997). Humanization of a mouse
antibody against human alpha-4 integrin: a potential therapeutic for the treatment of
multiple sclerosis. Hum. Antibod. 8: 3). Six PCR primers were designed and synthesized
for the construction of version "A" of reshaped human F19 V| region (Table 4). PCR
products A, B, C, and D were obtained using APCR1-Vha1, Vha2-Vha3, Vha4-Vhad

30 and Vha6-APCR4 as PCR primer pairs, respectively. The PCR conditions were
essentially as described for the construction of reshaped human F19 V| region. A clone
having the correct DNA sequence was designated reshF18Ha (Figure 32) and was then
subcloned into the eukaryotic expression vector pG1D105. The DNA sequence of
reshF19Ha cloned into pG1D105 is shown in Figure 33.

35



concentration of antibody m gG ) 35193 A 10.00

,ug/ m 0 21 A 2.50 ,ug/m

1 21 A 0.60 pg/m 0

21 A 0. 15Wes¥w3nsini o1 PC8/ER99/0871D0

[err]g/m 0 0O B 10.00 [err]g/m

1 13 B 2.50 pg/ m 0

17B 0. 60 pg/ n 1 18 B 0.15 pg/m
B 0.00 [err 0

0 C 510. 00 [Bethigd wersion of reshaped hunlan ]:(’?9 VH reglon (Hc) was copgtractedusing

0.60 [err
[1er "1af me same scheme as g_f@t gesc@qqgfq;dﬁmput where Vha4 pnmeryvas [subst}tgted by

20 C ation:

> hour s VhpA £ ‘ﬁ ﬂ’e EV RN BhHedhowBI 1 Figire 32 The spoand (s} 2odr ce
8;,[ g? gf()f %{;Hq) é’ﬁé%?? ir 1%p§d I'HJman (ﬁ'ét\'/ﬁ‘%g |o(rjwe grréd&)r}mtstr%%teau Lgsred on the :
PCR-mutagenesis methods of Kamman et al. (Kamman M., Laufs J., Schell J. and
10 Gronenborn B. (1989) Rapid insertional mutagenesis of DNA by polymerase chain re-
action (PCR). Nucl. Acids Res. 17: 5404). For Hg and Hp, a mutagenic primer
F19VHbd6 (Tyr-91 to Phe-91, Table 4) was used paired with APCR4 in PCR reactions
with Ha and He as the template DNA, respectiVer. The PCR products VHb and VHd
were restriction enzyme digested with Pstl and BamHI| and subcioned into reshF19Ha
15 and reshF19Hc, respectively, previously digested with the same two restriction en-

zymes. The DNA sequences of Hg and Hp are shown in Figure 32.

Version “E” of reshaped human F19 VR region (Hg) was constructed based on the
PCR-mutagenesis methods of Kamman et al. (1989) already mentioned above:
20
For reshF19He mutagenic primer F19MsciHe (Table 5) was used paired with
primer F19VHHindlill (Table 5) in PCR reactions with Hc cloned in pg1d105 mammalian
expression vector as the template DNA. The appropriate primer pairs (0.2 uM of each)
were combined with 10 ng of cDNA of version “A” of reshaped human 226 Vy region in
25 100 pl of PCR buffer contaihing 10 mM KCI, 10 mM (NH4).S04, 20 mM Tris-HCI (pH
' 8.8) 2 mM MgSO0y, 0.1% Triton X-100 and 200 pM dNTPs. Reaction mixtures were
overlaid with mineral oil and kept at 94°C for 5 minutes. Then 1 unit of Deep Vent DNA
polymerase (New England Biolabs) was added ("Hot Start" PCR; Chou Q., Russell M.,
Birch D., Raymond J. and Bloch W. (1992) Prevention of pre-PCR mis-priming and
3 primer dimerizatidn improves low-copy-number amplifications. Nucl. Acids Res. 20:
| 1717) and PCR was performed for 25 cycles on a TRIO-Thermoblock Thermal Cycler
(Biometra, Géttingen, Germany). Each cycle consisting of a denaturation step at 94°C
for 1 min, a primer-annealing step at 70°C for 1 min, and an extension step at 72°C for 2
minutes. This was followed by a single cycle consisting of a further elongation step at




% of HT-1080FAP clone 33 target cells by human MNC (peri pheral bl ood
nononucl ear cells) nediated by LAHC. 15 HT-1080FAP cl one 33: Concentration

of anti body: HT- 1080FAP clone 33: [in Pg/ml

LAHC 10,000 WO 9/s71s1 5 clone.s3 Lin Pofml 500 perEpsoiAL
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2 0.156 3 37 3 0.000
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product Ve was then restriction enzyme digested with Mscl and Hindlll and ligated into
reshF19Hc cloned in pg1d105 previously digested with the same two restriction en-

10 zymes. The Mscl restriction recognition site is unique to all the reshaped human F19 Vy
region versions and is not present in the pg1d105 expression vector. The Hindll|
restriction recognition site is a unique site in pg1d105 for cloning of V|4 immunogiobulin
genes. Electroporation-competent XL-1 Blue E. coli cells were transformed with 1 pl of
the ligated DNA and plated on agarose plates containing Ampicillin. Colonies were then

15 screened for the presence and correct size of inserts by direct PCR on colonies (Gus-
sow D. and Clackson T. (1989) Direct clone characterization from plaques and colonies
by the polymerase chain reaction. Nucl. Acids Res. 17: 4000) with primers HCMi and
Hucy1 hybridising to the flanking pg1d105 vector sequences (Table 5). DNA from
positive colonies was prepared using a Plasmid Midi kit, following the protocol supplied

20 by the manufacturer (QIAGEN Ltd., UK). DNA sequencing was performed by the dide-
oxy chain termination method (Sanger F., Nicklen S. and Coulson A. (1977) DNA se-
guencing with chain-terminating inhibitors. Proc. Natl. Acad. Sci. U. S. A. 74: 5463) di-
rectly from circular vector DNA using conventional heat denaturation (Andersen A.,
Pettersson A. and Kieldsen T. (1992) A fast and simple technique for sequencing plas-

25 mid DNA with sequenase using heat denaturation. Biotechniques 13: 678 ) and Se-
quenase 2.0 (USB, Cleveland, OH). The DNA sequence of reshF19He is shown in Fig-
ure 32.

3s  TABLE 4: PCR primers for the construction of reshaped human F19 heavy chain
variable regions versions A to D.

1. Primers for the synthesis of version "A"




[in pg/m] hi gGL LAHC, 10. 000
12

14 2.500 14
17 0.625 14 21 0. 156
15 WO 99/57151 21 0.000 . - 14 PCT/EP99/02711
14 I ncubation: 5 hours at 37[err]C, 10[err] target -cells and an
effector:target cell ration of 50:1. 10 Exanple 8: | mmunohi st ochem cal

anal ysi s of nonocl onal anti body LAHC bi38di ng to normal and neopl astic human
ti ssue This experinment was perforned to determ ne the binding
charsactSFeﬂq?@?i"c(é?B"Ierfhe humani zed mAb LAHC to normal and neopl astic human

ti ssuesg' G%TAWM@WA@I@G*P@W@?CWC?AWTAQN@cﬁéA%T Ehe negative

control hlgGlL were directly biotinylated according to nethods of the state
of the art and used at con- 20 centrations of 2.5 to 0.25 ng/m in 2%

BSA/ PB } m al bum n in phosphate- buffered saline). Mirine mAb
F19 m?@gébggsﬁé@Ue cul ture supernatant of the F19 hybridoma, at

di | uti "TABTAGATACACCITOACPGRANVASKCCATACACTOBGYITASHISALS Wer e used
for imunochem cal assays: Streptavidin per- 25 oxi dase conpl ex (Vector

Lab®¥, BUPCCigHAS CA, USA), Avidin-biotin peroxidase conpl ex (\Vector
Labs.), Biotinylated horse anti-nouse (Vector Labs.), DAB

(di am nobenzi di ne,
F19vha3 (71 mer):

5 CCCTTGAACTTCTGGTTGTAGTTAGGAATACCATTGTTAGGATTAATACC
TCCTATCCACTCCAGCCTTTG 3'
15 _
F19vha4 (71 mer):
5" TAACTACAACCAGAAGTTCAAGGGCCGGGCCACCTTGACCGTAGGCAA
GTCTGCCAGCACCGCCTACATGG 3'

20 F19vha5 (63 mer):
5 GCATGGCCCTCGTCGTAACCATAGGCGATTCTTCTTCTGGCGCAGTAGT
AGACTGCAGTGTCC 3

F19vha6 (48 mer):
25 §' CTATGGTTACGACGAGGGCCATGCTATGGACTACTGGGGTCAAGGAAC 3'

2. Primers for the synthesis of version "c”

F19vhe4 (71 mer):
30 5 TAACTACAACCAGAAGTTCAAGGGCCGGGTCACCATCACCGTAGACA
CCTCTGCCAGCACCGCCTACATGG 3'

3. Primers for the synthesis of version "B" and "D"

35 F19vhbd6 (27 mer):




Sigma Chemical Co. St. Louis, MO, USA), Harris' henmatoxylin. Fresh frozen
ti ssue sanpl es exam ned included the followi ng: Normal colon, 30 breast,
| ung, stonmach, pancreas, skin, larynx, urinary bladder, snooth %(fi tal
54 5 nuscl e WORBAHYSt he tunors tested were carcinomas from br eggf,&l)co gﬁl

| ung, esopha- gus, uterus, ovary, pancreas, stonmach, and head and neck. An
I ndi rect i mmunoper oxi dase net hod was carrjed out according to state of the
art methods (Garin-Chesa P, Od LJ, Retti"g W: Cell surface glycoprotein of
react '5V.e$§@ACA@TC§BIAC§T@TRQW%@S@CR@$N'a' anti body target in human
epithelial cancers. Proc Natl Acad Sci USA (1990) 87:7235-7239) on five

m croneter thickness fresh frozen sections. DAB was used as a substrate for
the final, reactian.product. .The sect ipns ) nStained with Harri s’
hemat oxy | AGLS ot —ant T ger ;'L 1&&?93 & ERHC expression in
normal human tissues The normal tissues tested were negative for LAHC

expression, except for the nor- mal pancreas in ' , of I ti

engocri nARGR1L 17 men Sense Priges): Langeﬁﬁaﬁgqg&mgéc@f&é%n?i f!oggl vv: ;/ﬁ

LAHC, . cF I ; | ] lCA erved with
CARGRA (binel B3l ColBlormion) T RGTEACHATAT GG IRger ved W

t he hﬂog I minogl class) used as a negative

TABLE 5: PCR primer for the construction of reshaped human F19 heavy
chain variable regions version E '
15

1. Primer for the synthesis of version "E"

F19MsciHe (65 mer, anti-sense):

20 5 CCTTTGGCCAGGGGCCTGTCTAACCCAGTGTATGGTGTATTCAGTGAAGGTG
Mscl
TATCCACTAGTTTCCACTAGTTT 3

2. Primers hybridizing to the flanking pg1d105 mammalian expression vector sequences

25
HCMi (28 mer, sense): 5' GTCACCGTCCTTGACACGCGTCTCGGGA 3'

Hucy1 (17 mer, anti-sense). 5 TTGGAGGAGGGTGCCAG 3'

30 Example5: Reshaped human F19 antibody concentrations in COS cells super-

natants

COS cells were transfected with one pair of a series of reshaped human F19 anti-
body constructs and the human antibody concentration was measured using the



control. LAH expression in tunors In the tunor sanmples, LAHC, cF19 and F19
showed an indistingui shable pattern of 25 expression in the tunor stromal
fibroblasts. A strong and honbgeneous expression was found in the majority
of the casewoysmisped, especially in the cancer sanpl es deriREUEPI®ATII
breast, colon, lung, pancreas and in the squanous cell carcinomas (SQCC) of
the head and neck tested (Table 19). No i nmunoreactivity was observed with
the hlgd@ used as negative control. 30 L40-IC cF19 and F19 showed

| mmunor e V|t the tu r stromal fibroblasts in the epithelial
cancef s&%/gépgég'-égp‘ %di egrineragiRlegunor eacti vity was seen with
either the fibrocytes of the normal organ nesenchyne or the parenchymal

cells of normal adult organs. Anti-FAP i munoreactivity was only observed
in a subset of 35 endocrine cells in the pancreatic islets, presunably

Pested, TBRRESEn: | nRéghesed Rifmed Faﬂeﬁnim%%ﬁﬁégé’étr%gﬁﬁﬁéZééﬁsgqiﬁért?peeﬁ

natants
10
Transfected Antibody components Human y1/K
Heavy chain Kappa light chain Concentration [ug/ml]
Ha La 2.50
Ha Ls 0.18
Hp La 1.25
Hg Lp 0.10
Hop La 1,15
Hp Ls 0.18
Ha La 1.50
Ha Lc 1.56
He La 147
Hc Lc 1.97
cF19 La 1.54
cF19 Lg 0.07
cF19 Le 2.14
TABLE 7: | Reshaped human F19 antibody concentrations in COS cell super-
natants ' '
15
Transfected Antibody components Human y1/K
Heavy chain Kappa light chain concentration [ug/mi]
Ha La 2.00
Ha Lc 2.50
He La 2.90
Hc Lc 3.00
He La 2.80
He Lc 3.50




| munohi st ochem cal anal ysis of LAHC in normal humah tissues and FAP-ex-
pressi ng human carci nonmas showed i ndi sti ngui shable patterns of binding for

LAHC, 10 cF19 and nmurine mAb F19. Table 18: | nmunor eact i vi t G0PA

LAHC, cF19 an¥9¥6™ilt h nornal hu- nan-tissues 15 Tissue type PLTAPS !

No. Bl BH 1 cF19 F19 Breast

-Epithelial cells ducts / acini -Moepithglial cells -Connective tissue

- Bl ood vessel s Col on 6 -Crypts of Lieberkuhn -Connective

tissug - LENAEpliding evsnts f@mrédfom_wwwwm&
cells

Both mammalian expression vectors pKN100 and pg1d105 have an intron be-
tween the variable and the constant regions which is removed during the process of
10 gene expression to give rise to an messenger RNA. The splicing event which consists of
a DNA recombination between the heavy or light chain splice donor sites and the
immunoglobulin splice acceptor site is described in Figure 34.

15 Example 6:  Flow cytometric analysis of the binding of cF19 and LAHc to FAP-

expressing human cells

The ability of LAH to bind to both recombinant and endogenously expressed FAP
on cell surface was tested.
20
The example was conducted to determine the binding of LaAH( to cellular FAP.
Both naturally FAP expressing MF-SH human tumour cells (Shirasuma, K, et al., Cancer
1985, 55:2521-32) and FAP-transfected human tumour cell lines were used as cellular
targets. LAHC was studied in cytofluorometric assays evaluating direct binding to target
25 cells as well as by the inhibitory effect on the binding of either murine F19 or chimeric
cF19 anti-FAP antibodies.

Antibodies and cell lines used were F19 (murine monoclonal anti-human FAP an-
tibody, 1gG1 subclass), migG (murine immunoglobulin, IgG class), cF19 (chimeric
3 monoclonal anti-human FAP antibody, IgG1 subclass), LAHC (reshaped monoclonal
anti-human FAP antibody, |gG1 subclass), higG1 (human immunoglobulin, IgG1 sub-
class), MF-SH (human malignant fibrous histiocytoma cell line), HT-1080 (human fibro-
sarcoma cell line), HT-1080FAP clone 33 (HT-1080 cell line transfected with cDNA en-
coding human FAP). Antibodies were biotinylated as described in examples 8 and 12.

35
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5  Direct binding of LAHc to FAP on the surface of human tumour cell fines

5x10° cells of the tumour cell line under investigation were incubated with the in-
dicated concentration of test or control an_tibbd_y in a total volume of 0.2 ml phosphate-
buffered saline (PBS) supplemented with 1% bovine serum albumin (BSA) for 30 min on
10 ice. Subsequently, cells were washed twice with 2 m! of PBS, resuspended in 0.2 mj of
PBS supplemented with 1% BSA, a 1:20 dilution of mouse anti-human IgG FITC-
labelled [Dianova] as secondary reagent was added ) and incubated for another 30 min

on ice.

15 Alternatively, 5x10° cells of the tumour cell line under investigation were incubated with
the indicated concentration of biotin-labelled cF19 in a total volume of 0.2 ml PBS
supplemented with 1% BSA for 30 min on ice. Subsequently, cells were washed twice
with 2 mi of PBS, resuspended in 0.2 mi of PBS supplemented with 1% BSA, and

_incubated for another 30 min on ice with 1:40 dilution of streptavidin-FITC (Dianova) as

20 secondary reagent.

Cells were again washed twice with 2 ml of PBS, resuspended in a total volume of
0.5 ml of PBS supplemented with 1% paraformaldehyde (PFA) and kept on ice. Single
cell fluorescence was determined cytofluorometrically by analysing the cellular green
25 fluorescence at 488nm in an EPICS XL (Coulter) fluorescence-activated celi analyzer.

Competition of L AHc for binding of biotinylated cF19 to cell-surface FAP on FAP-ex-

pressing human cell lines

30 5x10° cells of the tumour cell line under investigation were incubated with the
indicated amounts of unlabelled test or control antibody added together with 1 pg/ml
biotin-labelled cF19 antibody. Subsequently, celis were washed twice with 2 ml of PBS,
resuspended in 0.2 mil of PBS supplemented with 1% BSA, 1:40 diluted streptavidin-
FITC (Dianova) as secondary reagent and incubated for another 30 min on ice.

35




cells -Micous cells -Neuroendocrine cells -Connective tissue -Blood vessels
- Snoot h nuscl e Esophagus 1 -Surface epithelium-Connective
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Cells were then washed twice with 2 mi of PBS, resuspended in a total volume of
0.5 ml PBS supplemented with 1% PFA and kept on ice. Single cell fluorescence was
determined cytofluorometrically by analysing the cellular green fluorescence at 488nm
in an EPICS XL (Coulter) fluorescence-activated cell analyzer.

Both, cF19 and LaHG bind in a concentration dependent manner specifically to
FAP-transfected HT-1080FAP clone33 human tumour cells (Table 8). No binding to
FAP-negative HT-1080 cells was detectable (Table 9). Both cF19 and LAHC bound in a
concentration dependent manner to human MF-SH cells endogenously expressing FAP
(Table 10).

Biotinylated cF19 bound to human HT-1080FAP clone 33 (Table 11) in a concen-
tration dependent manner. No binding was detectable to FAP-negative HT-1080 cells
(Table 12).

Binding of biotinylated cF19 to HT-1080FAP clone 33 cells was inhibited by both
unlabelled cF19 and unlabelled LAHC (Table 13).

Chimeric anti-human FAP monoclonal antibody cF19 as well as reshaped human
anti-human FAP monoclonal antibody LAHC (example 10) were shown to bind directly
to FAP expressed on human cell lines either endogenously expressing this protein or
transfected with cDNA encoding for it. This binding was shown to be concentration de-
pendent. Binding of biotinylated cF19 could be inhibited by both unlabelled cF19 and
unlabelled LAHC.

Using cytofluorometric technology, direct binding as well as inhibition of specifically
binding reagents showed specificity of chimeric cF19 and reshaped LaoHC human
monoclional antibodies to cell surface expressed FAP.
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5 Table 8: Binding of anti-FAP antibodies to HT-1080FAP clone 33 cells
Concentration of antibody Mean fluorescence intensity

[ng/mi] higG1 cF19 LaHc

500.0 0.12 6.65 2.76

100.0 0.12 1.63 0.66

20.0 0.12 0.43 0.22

4.0 0.12 0.17 0.15

0.8 | 0.12 0.14 0.13

Table 9: Binding of anti-FAP 'antibodi_es to non-transfected HT-1080 celis

10

[Concentration of antibody Mean fluorescence intensity
[ng/mi] hlgG1 cF19 LaHc
500.0 0.11 0.11 0.12
100.0 0.11 0.11 0.11
20.0 0.11 0.1 0.12
4.0 0.11 0.11 0.12
0.8 0.11 0.11 0.11
Table 10: Binding of anti-FAP.éntibodies to MF-SH cells
Concéntration of antibody - Mean fluorescence intensity
Ing/mi} hlgG1 cF19 LaHe
4000 0.6 3.6 2.8
2000 n.d. 3.3 2.5
1000 n.d. 24 1.9
500 n.d. 1.8 1.3
15 n.d.: not done o
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s Table 11: Binding of biotinylated cF19 antibody to HT-1080FAP clone 33 cells

Concentration of antibody Mean fluorescence intensity

ing/mi} Biotinylated higG1 Biotinylated cF19

5,000.0 0.2 36.5

1,000.0 0.2 18.1

200.0 . 0.2 4.5

40.0 0.2 1.3

8.0 0.2 0.5

1.6 0.3 0.3

Table 12: Binding of biotinylated cF19 antibody to non-transfected HT-1080

10 celis

Concentration of antibody Mean fluorescence intensity
[ng/ml] Biotinylated hlgG1 Biotinylated cF19

5,000.0 0.1 0.1

1,000.0 0.1 0.1

200.0 0.1 0.1

40.0 0.1 0.1

8.0 0.1 0.1

1.6 0.1 0.1
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5 Table 13: Competition.of anti-FAP antibodies with the binding of biotinylated

- 10

15

20

cF19 to HT-1080FAP clone 33 celis

Concentration of Mean fluorescence
competitor antibody concentration
Competitor antibody fug/mil]

No 0.00 11.2
hlgG1 1.00 9.0
higG1 3.16 11.3
hlgG1 : 10.00 9.8
higG1 31.66 10.3
cF19 1.00 7.5
cF19 3.16 4.8
cF19 : 10.00 1.3
cF19 31.66 1.2
LaHc 1.00 8.0
LaAHe 3.16 5.5
LaHc 10.00 2.9
LaHe 31.66 1.7

Biotinylated cF19 was used at a concentration of 1 pg/ml in all tests shown in the Table
13.

Example 7:  In vitro immune effector functions of monoclonal antibody LAH¢

This experiment was conducted to determine the potential of the monoclonal anti-
body (mAb) LAHc with specificity for fibroblast activation antigen (FAP) to lyse FAP-ex-
pressing targets in the presence of human complement or human mononuclear leuko-
cytes, respectively.

In particular, the ability of LAHC to mediate cytotoxic effects against HT-1080FAP
clone 33 cells, which expressed human FAP on the surface, was studied. Cytotoxicity
was determined in vitro using the following approach: 'Cr -labelled target cells were
incubated in the presence of LAHc with human serum as source of complement or
human MNC (peripheral blood mononuclear celis) as effectors. Release of 5'Cr was
measured as measure of target-cell lysis. |

1 -Epithelium-Stroma Uterus
+#
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Antibodies and cell lines used were LAHC (reshaped human anti-human FAP IgG1
antibody), higG1 (human IgG1 isotype control), 35193 (murine monoclonal anti-LewisY
IgG3 antibody), migG (murine IgG control), HT-1080 (human fibrosarcoma),
HT-1080FAP clone 33, (HT1080 transfected with cDNA encoding human FAP), MCF-7
(human breast adenocarcinoma cell line).

Complement-mediated lysis of target cells by L AHC

Tumour cells were radiolabelled by incubation in RPMi1640 medium with 100 uCi
*1Cr (NEN) at 37° C for one hour. Subsequently, cells were washed twice in *'Cr -free
medium and resuspended at a concentration of 2x10° cells per ml.

Human serum as source of complement was freshly prepared from blood of differ-
ent volunteers. Blood was taken by puncturing the arm vein, remained at room tem-
perature for one hour to allow clotting to occur, and was kept at 4° C over night. Serum
was separated by centrifugation and taken off from the sediment.

The antibody under study was diluted from the stock solution to the appropriate
concentration in RPMI1640 cell cuiture medium.

1x10° radiolabelled tumor cells of the indicated cell line were incubated for 2 h at
37° C in an incubator (95% air and 5% CO,) in the presence of different concentrations
of test or control antibody and 25% (v/v) human serum as the source of human com-
plement. Incubations were performed in U-shaped 96-well plates in a total volume of
200 yl RPMI1640 and done in triplicate. After the incubation period, plates were centri-
fuged, 100 pl supernatant was removed and radioactivity was counted in a gamma-
counter. The total amount of incorporated radioactivity was determined by measuring
10* target cells. Spontaneous release was defined as activity released from the target

cells in the absence of both antibody and complement during the described incubation
period.



10 # Positive imunoreactivity in the stroma in 4 out of 9 sanples tested.
The positive sanples represent early (x2) and internedi ate (x2) phase
proliferative endonetrium 15 Exanple 9: Speci es specificity of LAHC

bi ndi ng i n Ws¥WEE1Mecti ons This experiment was conducted to BEHEBY/2iY
reactivity of LAHC with tissues fromnouse, rat, rabbit and cynonol gus
nonkeys by i nmunohi stochem cal nethods. 20 Al so used in these tests were
cF19 and human 1gGlL (higGl) as negativ#8controls. The reagents used for

[ mTFnohi stochem stry were Streptavidin peroxidase conplex (Vector Labs.,
Burl'i ngame, CA, USA), DAB (Sigma Chem cal Co., St. Louis, MO USA) and
Har r i s'Speeifietlpsiy Was. calCulates] dofdllowsng fresh frozen tissue sanples from
nouse, rat, rabbit and cynonol gus were tested: Brain, liver, lung, kidney,
stomach, pancreas, intestine, thynus, skin, nus- cle, heart, spleen, ovary,

uterus and testes. As b Jid I ; ' | human pancreas
and a breast carci nomqgiﬁnﬁﬁv\ﬁmglﬁ%ﬁtwgggb?ﬁ&@\%%%lggggfl 30 _ |
| mrunolspecific ysis @0 %) Ar--i-adi-f-eet--i-rraReper-oxi-gase—-rethod-was xxt0 i ed out as

described in the state_of the art. rin..Chesa P. dd LJ, Rettig W: Cell
surface gl ycoprotein Of[m@égelgq\/%ctlg{tﬁg—”tﬂcﬁwty Sfontaneous rélbase]

Antibody-dependent cellular cytotoxicity (ADCC) of LaHC

Tumour cells were radiolabelled by incubation in RPMI1640 medium with 100 pCi
15 °'Cr at 37°C for one hour. Subsequently, cells were washed twice in %'Cr -free medium
and resuspended at a concentration of 2x10° cells per mi.

MNC (peripheral blood mononuclear cells) were prepared from peripheral blood

taken by puncturing the arm vein of healthy human volunteers. Clotting was prevented

20 by the addition of 20% citrate buffer. MNC from 4 ml of this blood preparation were
purified by centrifugation (30 min at 400 G and room temperature) on 3 mi of lympho-
cyte preparation medium (Boehringer Mannheim, Germany). MNC (peripheral blood
mononuclear cells) were taken off from the gradient, washed three times and diluted
with RPMI1640 to the appropriate concentration. Lymphocyte activated killer (LAK) cells

25  were derived from MNC (peripheral blood mbnonuciear cells) by incubation for 5 days at
37° Cin an 95% air and 5%. CO; incubator at an initial density of 1.3x1 0° cells per miin
the presence of 100 U recombinant human Interleukin-2 (IL-2). The antibody under
study was diluted from the stock solution to the appropriate concentration in RPMI1640
cell culture medium.

30

1x10* radiolabelled tumour cells of the indicated cell line were incubated for 5 h at
37°C and 5% CO; in the presence of different concentrations of test or control antibody
and MNC. MNC were added in amounts to reach the indicated effector:target cell ratio.
Incubation was performed in U-shaped 96-well plates in a total volume of 200 pl
35 RPMI1640 and done in duplicate.



35 fibroblasts as a potential antibody target in human epithelial cancers.
Proc Natl Acad Sci USA (1990) 87:7235-7239) on five mcroneter thickness
fresh frozen sections. The an- tibodies LAHC, cF19 and hl gGl (gr/kpoo@esih)
were bioti nyWREFAVcording to the state of the art and were detected with
streptavi di n peroxi dase conpl ex. DAB was used as a 59 5 ‘substrate for
the final reaction product. The sections re counterstained with Harris'
hemat oxyl i n and exam ned for antigen expression. The normal tissues tested
did notg react with either LAHC or cF19 in the experi- nents (Table 1). 10
The normal human pancreas used as positive conirol sh d C and cF19

bi ndi ng i n a &ftesdhe drcubatiopnesiode plates were ﬁ@"{rgﬁ’g?@ @'F@é‘éﬁgﬁgﬁgr@ant were
previ ousl - i : : bhHiiQ R qgirRH- LG 6dnBofras
seen in tﬁ%ﬂ%uc%ﬁ%rngsﬁg}%&yﬁ%»%gldaég?@qﬁﬁatlﬁg %%}gg?} a@"?}%f nona ogg'?rhprﬁe. 15

| munohi stimedrporated radiobytivity was deteralined bymeasuring Hutaegetreells. Spomianeans

gibep?xhgglségf@giv&aesddéf?ngf LS %tcti\"/ilpy re?éansogdn ﬁor%fthee'ttapgeert c'éﬁ‘y% He Sbsente fbdthe
10 antibody and effector cells during the described incubation period.

Specific lysis was calculated as follows:

[activity sample] — [activity spontaneous release]
15 specific lysis (in %)= x 100

[maximum activity] — [activity spontaneous release]

Antibody-mediated complement lysis of tumor cells

20 No LAHc -specific complement-mediated lysis (above that seen with an isotype
control) was observed in HT-1080FAP clone 33 cells treated with LoAHC at concentra-
tions up to 50 pyg/ml (Table 14, Table 15a)

Lytic activity of human serum used as source of complement was shown by lysis of
25 MCF-7 human breast carcinoma cells in the presence of 12.5 pg/ml 35193, a murine

monoclonal anti-LewisY antibody with known complement activating ability (Table 15b)

Antibody-mediated ceilular lysis of tumor cells

30 In the presence of LaAHC at concentrations up to 10 ug/mi, no ADCC (antibody-
dependent cellular toxicity) mediated by human MNC (Table 16) or human LAK cells
{lymphokine activated killer cell, Table 17) of LAHc on HT-1080FAP clone 33 as meas-
ured by lysis was detectable above that seen with an isotype control at an effector:target
ratio of 50:1.

35



formed. 20 60 5 Table 20: Bi nding of LAHC. to tissue sections of
non- human speci es, as de- term ned by i nmunohi stochem stry. O gan Ti ssue
type Mouse Rat Rabbit Cynonol gus Brain -Cerebral
cortex WO 99/57151 - -Cerebel lum PCT/EP9N03711
- Hepatocytes -Portal triad Lung -Bronchi -Alveoli

Ki dney -d oneruli Tubul ar epithelium Stomach -d andul ar ep| thelium
-Snmoot h nuscl e Pancreas - Exocrine aci n0

5 In appropriate in vitro assays with either human compiement or with human MNC -
as effector mechanisms, hurhan anti-FAP monoclonal aﬁtibody LaHC revealed no -
detectable cytotoxic effects above isotype controls on FAP-expressmg tumor celi line
HT-1080FAP clone 33. ' '

10
Table 14: Specific complement lysis (in %) of HT-1080FAP clone 33 tumor
cell targets mediated by LaHc

Source of human serum: HT-1080 clone 33:
Concentration of antibody hlgG1 isotype control LaHe
A 50 ug/mi 5 4
A 10 uyg/mi 5 3
B 50 ug/m! 7 5
B 10 pyg/ml 6 5
0 ug/mi 0 0

Incubation: 2 hours at 37°C, 25% serum from human volunteers A or B, respectively, as
15  source of complement.




-Endocrine islets Intestine -d andul ar epithelium -Smoth nuscle Thynus
- Lynphocytes Skin -Keratinocytes - -Sweat glands -Hair

follicles Sk t f¥gyscl e Heart Spleen -Lynphocytes Ovary - Fol hb 18802711
epi thelium -??0%7Uterus -Myonetrium-Cervix uteri Testis -Tu ufar
epi thelium nt nt nt Connective tissue nt, not tested

10 51 :
5 Table 15a: Specific complement lysis (in %) of HT-1080FAP clone 33 tumor
cell targets mediated by human anti-FAP monocional antibody

LAHC

Source of human serum: HT1080clone 33:
concentration of antibody higG1 LaHc
10.00 ug/ml 2
2.50 pg/mi
0.60 pg/ml
0.15 ug/ml
0.00 pg/mi
10.00 ug/ml
2.50 uyg/mi
0.60 pg/ml
0.15 ug/mi
0.00 ug/ml
10.00 yg/ml
2.50 yg/ml
0.60 pg/mi
0.15 pg/mi
0.00 pg/ml
Incubation: 2 hours at 37°C, 25% serum from human volunteers A, B or C, respec-
10 tively, as source of complement.
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61 5 Exanple 10: Construction of cell |ines producing chinmeric and reshaped

anti - FAP nonocl onal anti bodi es The objective of this experinent was to
denonstrate stable cell lines according to the invention expre55| n C,
LAHA, LBHB, w@sms7iahd cF19 in CHO D4 cells. io Stable cel IPGVER L
transfected with humani zed or chineric F19 anti bodies were produced and
their identity was confirmed by PCR an&/i fication of heavy and |ight
vari abl e regi ons using genom c DNA derY4ed from each transfectant as
te DA I 1
T R D ey e
G bco/ BRL. Geneti cdiatwtlbyahurlm&nm-uems m:ycdonabaatnbbﬂmm3 rom
Boehringer Mannheim Pfu pol ynerase was obtai ned from Stratagene. DNA for
transfections was purified fromE. coli cells using Q aFilter Maxi

Cartri asJarTecred py tne gturer. AT DNA
pr epa §§ﬁ@?ﬁm%¢ﬁéé@§§ﬁ4m1ed by restri C%/I on em?elﬂdl gestion. Sequenced of
LAHC Yabhcent@tibAGf@ntibbayt hei r respafgGve vectofs were c3®193 nmed usirg an
ABl PRFSM ATU7H r(Perkin-Ermerg . Further{informtigq regar ding the
vect o1| ) [ceS ¥ :II}JI oyed—i Sy 25 avarlz bre T thgqprior exarpl es.
Trans 6 gl e b5 0 51
A 0.15 ug/ml 1 18
A  0.00 yg/mi 0 0
B 10.00 yg/mi 1 13
B 2.50 ug/mi 0 17
B  0.60 pg/ml 1 18
B 0.15 pyg/ml 1 15
B  0.00 ug/mi 0 0
C 10.00 uyg/mi 1 22
C 2.50 pg/ml 0 23
C 0.60 pg/ml 1 26
C 0.15 yg/mi 1 20
C 0.00 pyg/mi 1 1
Incubation: 2 hours at 37° C, 25% serum from human volunteers A, B or C, as source of
complement. e - :
10
Table 16: ADCC (antibody-dependant cellular cytotoxicity) (specific lysis in

%) of HT-1 080FAP clone 33 target cells by human MNC (peripheral
blood mononuclear cells) mediated by LAHC.

15
HT-1080FAP clone 33:

Concentration of antibody: HT-1080FAP clone 33:
fin ug/mil] higG1 LaHc
10.000 2 2
2.500 2 2
0.625 2 2
0.156 3 3
0.000 3 3

incubation: 5 hours at 37°C, 10° target cells and an effector:target cell ration of 50:1.



Cells in logarithmc gromh were plated into 6 well  plates containing | m
fresh 30 SFM |1 nedium Plasm ds encodi ng heavy and |ight chai ns of

humani zed or bg/PhiC F19 versions were cotransfected into C}K;#;ﬁ%$9% S

- using liposomal transfection. Liposonmes were prepared using 6 p I'potectin
reagent and 0.5 pg of each vector (one for the desired heavy chain and one
for the light) as described for LipofegBAM NE transfections except that

SFM 11 _nedium was used to dilute all reagents. Twenty-four 35 hours |ater

cel bs V@ble 71 ut edADQG (antibodymiependantsaliidar eytatayicity specific lysisin %)
62 5 After the iniki of,..cel L S ONE' 0-14 days t he
concentration of e&%ﬂ‘éﬁﬁeﬁég qlgaﬁcé@dé(a{geéggﬂ Nrﬁ'xgrﬁf(l#e@m?'é%ﬂg%aﬁg§
added to a final coatahkilRiriceNs)médiatéd Hpt[_r}gq exate concentrations were
i ncreased after 10-14 days to a final concen- tration of 20 nM 10 PCR

Anplification of transfectant DNA 10 CHO DA4 cells were centrifuged in an
Eppenddidnaentratior of anfibgdy:blr i ef | y at f ulHiT-40868 APnalehe®3once with PBS] and

pel | etled oncefippgaimi] Genomic DNA WagiqE€- Par €d py et hanql,paeci prrarion
after m%o%mn 1 .

2.500 14 17

0.625 14 21

0.156 15 21

0.000 14 14

Incubation: 5 hours at 37°C, 10” target cells and an effector:target cell ration of 50:1.
10

Example 8:  Immunohistochemical analysis of monoclonal antibody LaHc

binding to normal and neoplastic human tissues

15 This experiment was performed to determine the binding characteristics of the
humanized mAb LAHG to normal and neoplastic human tissues.

The following antibodies were used: LAHC, cF19, and the negative control higG1
were directly biotinylated according to methods of the state of the art and used at con-
20  centrations of 2.5 to 0.25 mg/ml in 2% BSA/PBS (bovine serum albumin in phosphate-
buffered saline). Murine mAb F18 was used as tissue culture supernatant of the F19
hybridoma, at dilutions of 1:5 to 1:10 in 2% BSA/PBS.

The following reagents were used for immunochemical assays: Streptavidin per-
25  oxidase complex (Vector Labs, Burlingame, CA, USA), Avidin-biotin peroxidase complex
(Vector Labs.), Biotinylated horse anti-mouse (Vector Labs.), DAB (diaminobenzidine,
Sigma Chemical Co. St. Louis, MO, USA), Harris* hematoxylin.

Fresh frozen tissue samples examined included the following: Normat colon,
30 breast, lung, stomach, pancreas, skin, larynx, urinary bladder, smooth and skeletal



A m xture containing one of the following prinmer pairs, dNTPs, buffer, and
Pfu pol ynerase was used to anplify either the heavy or light chain variable
regi on using genonmic DNA as tenplate. The resulting PCR products were

di gest ed wi WO 94#518Ippr o- 20 priate restriction enzyne and aR&F{EPEYOR1
agarose gel electrophoresis to confirmtheir identity. Light chain priner
set: 25 5'- GAG ACA TTG TGA CCC Mr Cctc C - 3' PKN 1690 5'- GAC AGT
CAT AAA CTG CCA CAT CTT C -3' PKN. 1930.% Heavy chain primer set: 30 5 - TTG

7 i miistle: WA Yikors teste yrrs'earRoge rifiorgat, B, BhockEnbie

product gisuterus; edast pansreas, storddch, lpdeddeandiaetk.ght chai n PCR product
has a predicted size of 286 bp. Verification of identity was de- term ned
by restriction enzyme digest with BstEl|l (heavy chain) or NlalV (light

chain). CH%H Sdirdct RmuMpBroXidasd fictssh Wak ki out 46drdingHE statld? theart

well as cF
methods (Garin-Chesa P, Old LJ, Rettig WJ: Cell surface glycoprotein of reactive stro-

70 mal fibroblasts as a potential antibody target in human epithelial cancers. Proc Nat/
Acad Sci USA (1990) 87:7235-7239) on five micrometer thickness fresh frozen sections.
DAB was used as a substrate for the final reaction product. The sections were counter-

stained with Harris' hematoiylin and examined for antigen expression.

15 LaHc_expression in normal human tissues

The normal tissues tested were negative for LAHC expression, except for the nor-
mal pancreas in which a subset of positive endocrine céll_s in the islets of Langerhans (A
cells) were identified with LAHC, cF19 and F19. (Table 18). No immunoreactivity was
20 observed with the higG1 (human immunéglobulin IgG1 subclass) used as a negative
control.

LaAHC_expression in tumors

In the tumor samples, LAHC. cF19 and F19 showed an indistinguishable pattern of
25 éxpression in the tumor st}o}hél fibroblasts. A sfrong andﬁh:c.)mogeneous eXpression was
.fo'und in the majority of the cases exarr_lined, especially in the cancer samples derived
from breast, colon, lung, pancreas and in the squamous cell carcinomas (SQCC) of the
head and neck tested (Table 19). No immunoreactivity was observed with the higG1
used as negative control.
30 - _

LAHC. cF19 and F19 showed immunoreactivity with the tumor stromal fibroblasts
in the epithelial cancer samples tested. No LAHC or F19 immunoreactivity was seen
with either the fibrocytes of the normal organ mesenchyme or the parenchymal cells of
normal adult organs. Anti-FAP immunoreactivity was only observed in a subset of

35 endocrine cells in the pancreatic islets, presumably glucagon-producing A cells, and in



10 Ceneticin-resistant cells were obtained and these cells were further
selected for resis- tance to nethotrexate. PCR anplification, foll owed by
restriction epgwsRy®ieavage of the |ight and heavy chain DNA ppedsessotie
expected bands and confirned the identity of LAHC, LBHB, LAHA and LBHD
transfectants.. 15 The cells described were maintai ned under
serumfree conditions at all tines and e not treated with ani mal -deri ved
producti sucp as trypsin. Praoducer cell .Iines transfected with expressing
monoél oAQUr iAnine utelipe samples {estes, JpRrasending suPsets fstiamal fﬂlf@blﬁl@gﬁ‘cil.n theser
i dentitiigggyMere confirmed using PCR 20 anplification and restriction
enzyne cl eavage of the resulting PCR products of both their heavy and |i ght
chain variabl e regions. Exanple 11: Expression of antibody proteins in

Chi nese hangter owvar 4 25 . . cells and their purjfication
The obj ect | Jrynalis Cg%éqﬁ%ﬁ@ﬁly%ef LaHEprEmal himan fisspes/and FaRrpx-
LBHB, arpftesshly AN HomA b i Ty~ Tg i i uded
t he estaryglei sh- hrrent %?ca quafts??gté?\'/@%ﬁ@,&gﬁ%&% ra%g{nsr%gl?h?g\%ﬁr?? L@?-F ’

ant i WodEFd@rchmusinednAbifil%ot h 30 crude nedi a sanples as well as purified
| g sanpl es and determ nation of relative ex- pression |evels of various
humani zed F1 9 constructs using this assay. Serumfree CHO DXA4 cells and
USP- grade net hotrexate were obtained fromthe Bi otechnical Production Unit
of the Dx. Karl Thomme GibH, Biberach, Germany; both 35 products are also
commer ci ARl 18vai | ahmEmunareastivitycofhmidhsailiatic uebt9 apdrRt8 witkenoomal hu-

man tissues
15
Tissue type No. BIBH 1 cF19 F19
Breast 4
-Epithelial cells ducts / - - -

acini
-Myoepithelial cells - - -
-Connective tissue - - -
-Blood vessels .- - -
Colon 6
-Crypts of Lieberkiihn - - -
-Connective tissue - - -
-Lymphoid tissue - - -
-Smooth muscle - - -
-Blood vessels - - -
-Myenteric plexus - - -
Lung 4
Bronchus:
-Bronchial epithelium - - -
-Hyaline cartilage - - -
-Connective tissue - - -
-Mucous glands - - -
Alveolus: - - -
-Pneumocytes (type I/il) - - -
-Alveolar phagocytes - - -
-Alveolar capillaries - - -




64 5 ditions at all tines. SFMII serumfree nedi.umwas obtained from
G bco/BRL. Protein A agarose was from Pi erce Chem cal (Indianapolis, IN,
USA). Human 1 gGl standards (Cat. No. | 3889), p-Ntrophenyl pho hat e
tabl ets (N X@0¥571Bbvi ne serum al bunin (BSA) (A 7906), and gd’&tmg"r??’f’”ﬂhrran
kappa chain specific al kaline phosphat ase-conju- gated anti body (A 3813)
wer e obtained from Sigma Chem cal (St 5 Louis, MO, USA). . 10 Coat

anti - human gamma-chai n specific al kali Be phosphat ase-conj ugat ed anti body
wag obt a| ned from Jackson | mmunor esearch Laboratories (through Stratech

Sci ent T a- bof-fer 631 salfrme(TBS) consi sted of 130 v NaCl, 340 mM
Tris, Hgﬁ ul turfe” conditions for janti body exprgssion 15 CeI | s were
cuItL ? ned ijn T-175 flasks in SFM I serum{free medi um|without -
agita trioyglan %dl um cont ai ned 200 pg/ n [Geneti Cin and [20 nM et hot|r exat e

W t hc ut ?Qﬂ'ﬁf)ﬁﬂﬁ cs. Cellls werg¢ passaged by dilution, wgre not” adherient,
and grewﬁ’aﬂeéﬂ'al I @W@'@@r s. When the-cell s reachéd statijonary “phase,| the
medi yreellas col |l ected and |20 ceéntrifuged tlo renove celld and frozen |at
- 200C¢ untMucowseechils. Puri fli cati ¢n of tAHC - -
-Neuroendocrine - - -
cells _ - - -
-Connective tissue - - -
-Blood vessels
-Smooth muscle
Esophagus 1
-Surface epithelium - - -
-Connective tissue - - -
Small intestine 1 '
-Epithelium of villi&crypts - - -
-Connective tissue - -
-Smooth muscle - - -
-Blood vessels - - -
-Lymphoid tissue - - -

Urinary bladder 2
-Urothelium ' - - -
-Connective tissue - - -
-Smooth muscle - - -
-Blood vessels - - -
Pancreas 3
-Duct epithelium - - -
-Acinar epithelium - - -
-Islets of Langerhans: - - -

-B-cells - - -

-A-cells +* + +

-D-cells - - -
-Connective tissue - - -
-Blood vessels - - -
-Nerves - - -
Larynx 1
-Squamous epithelium - - -
-Mucous glands - - -
-Connective tissue - - -
-Hyaline cartilage - - -
-Blood vessels - - -
-Skeletal muscle - - -
Lymph node 1




Al

purification steps were carried out at 4[err]C° A C101/0 colum

(Pharmacia Fine 25 Chem cals) was packed with Protein A agarose (3 m bed

vol une) .

The col

was washed with TBS and preel uted once w tgrEdsokbiva

citrate, pH é‘{(b”?g?f’lnsure that no | oosely bound material remained on the
colum. The colum was then imedi ately ree- quilibrated with TBS and
stored at 40C. Spent cul ture supernatantgg were thawed and centrifuged at
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Thyroid gland
-Follicular epithelium
-Parafollicular celis
-Connective tissue

2

Prostate gland
-Glandular epithelium
-Stroma

Testicle
-Seminiferous tubules
-Stroma

Ovary
-Follicles
-Stroma

Uterine cervix
-Epithelium
-Stroma

Uterus
-Endometrium:
glands
stroma
blood vessels
-Myometrium

Cerebral cortex
-Neurons
-Neuroglial cells
-Biood vessels

Cerebellum
-Molecular layer
-Granular cell layer
-Purkinje cells
-Blood vessels

Skin
-Squamous epithelium
-Metanocytes




serum al bum n as a standard. 10 Human | qG (gamma i nmunogl obul in) ELI SA

ELI SA pl ates were coated overnight with 100 pi goat anti-human gamma- chai n
speci fic al kal i ne phosphat ase-conj ugated anti body at 0.4 ng/m in coating
buffer at 4®%@99431sToat i ng anti body- was renoved and pl at es WePEI/EPHERED wit h
2% BSA in PBS for 2 hours. Al subsequent steps were performed at 37[err]C
Bl ocki ng buffer was replaced with antibody sanples or human I gGl standard
di | uted in dilution buffer, serially d8 uted in a 200 m vol une, and

I ncubE pur—NegatTvye controts—nctuded—drtutjomr—buf-fer—gnd/ or
cul tur ﬁi};gﬁgﬂgd?fg%ntransfectéd cells. We|ls were washed and 100 pi{ goat

anti - chai p spedific al kalihe phosphat asg- conj ugat ed
ant| El:m:m Wwhas :\r‘l_bncl :\_na |J_'u\u :\inrl 'Fnr ohe hnnL -\.Aéj.*!% wer e

vva§hed and 0 pl reaction buffe S. a d jncubated for 30 m nutes.
The re%@%nfo Phateipseons et {eﬁ% o 08 v iGlopIoli s HEUBoRRREeR 405

=4 oot

nm|n ?ate r eader ﬁig’l reaa e f our - par anet er _
i terat Q/ Gifé’ '?ﬁ”lel P efsdeA'l’f? 0 |t ?ﬁ%rformed accor di ng to

i AR oy ggg& P pa Troasakibi i
d f
ELroﬁd’?U&F%gl‘é)ﬂ-fll@ﬁ)@ﬂdé@@@ 58% i(’f‘?@ pg’ﬁ?reaﬂr (5@“"8 E;'Hﬁ 4P i ndi cat ed

15

Example 9:  Species specificity of LaHc binding in tissue sections

This experiment was conducted to assess the reactivity of LAH¢ with tissues from
mouse, rat, rabbit and cynomolgus monkeys by immunohistochemical methods.
20 ' R
Also used in these tests were cF19 and human IgG1 (higG1) as negative controls.
The reagents used for immunohistochemistry were Streptavidin peroxidase complex
(Vector Labs., Burlingame, CA, USA), DAB (Sigma Chemical Co., St. Louis, MO, USA)
and Harris' hematoxylin.
25
The following fresh frozen tissue samples from mouse, rat, rabbit and cynomolgus
were tested: Brain, liver, lung, kidney, stomach, pancreas, intestine, thymus, skin, mus-
cle, heart, spleen, ovary, uterus and testes. As positive control, sections from normal
human pancreas and a breast carcinoma sample were included in every assay.

30

Immunohistochemistry

An indirect immunoperoxidase method was carried out as described in the state of
the art (Garin-Chesa P, Old LJ, Rettig WJ: Cell surface glycoprotein of reactive stromal
35 fibroblasts as a potential antibody target in human epithelial cancers. Proc Nat/ Acad Sci
USA (1990) 87:7235-7239) on five micrometer thickness fresh frozen sections. The an-
tibodies LAHC, cF19 and higG1 (at 1 ug/mi) were biotinylated according to the state of
the art and were detected with streptavidin peroxidase complex. DAB was used as a

i




LAHC recoveries exceeding 70% The purity of the material was estimated to
be >90% by SDS-pol yacryl am de gel el ectrophoresis. Representative

expressi on data %]ﬁj typi cal purification yields are shown i n TPleredh27135
66 5 Table 3109 gxpr ession data and purification yields FAP anti body
proteins in CHO cells Antibody Expression levels in crude Purified anti body

Yi el d i nprovenent nedia sanples (ELISA)gg yi el ds [purified

anti body] LAHC 7 --10 nmy /1 - 5-7ng/l 500 - 700
LAHA  substrate fosthe fihalgéaction product. The- sectiopsiwere coupberstained witbHearris

0.5 -1 /1 ) - 0.2 - .0Q.5 /1 20 - 50 LBHD 0.8 - 1.5 ng/l
- 0.3 -ggm@t??@’)'l‘ and @@m'"SGQ%?ﬁ@Q%e?&' Sslon- 9. 02 ny/| < 0.01
ng/ | | Representative expression data for each of the anti-FAP

antibodi es produced in this study are shown. Recoveries after Protein A
agar ose af f Thetprimat tissuesdesies,didaa reactwith aither ladcreiil@inthedgrer-
rreasurementts .Pf th| purified Ig using BSA as a standard.

ments (Table (3

10
The normal human pancreas used as positive control showed LAHC and cF19

binding in a subset of endocrine cells in the islets of Langerhans as previously de-
scribed for F19. In addition, binding of LAHC and cF19 was seen in the tumor stromal
fibroblasts in the breast carcinoma sample.

15
Immunohistochemical analysis of normal tissues from mouse, rat, rabbit and cy-

nomolgus failed to detect any binding of either LAHC or cF19, in the experiments per-

formed.

20



Exanmpl e 12: Bi ndi ng of nonocl onal anti body LAHC to isol ated reconbi nant hu-
man FAP 15 The objective of this study was to characterize binding of LAHC
to isolated re- conmbi nant hunan FAP. CD8-FAP ELI SA 20 ELI SA pl ates were
coat ed over W@B¥5MFt h 100 [err] nopuse anti-rat antibody (Si gRETEPEMDTAI
RO761) at 1:2000 in coating buffer at 4[err][ ting antibody was renoved and
pl ates were bl ocked with 2% BSA in PBS for one hour. All subsequent steps
were performed at room tenperature. |ng buffer was replaced with 100

m qf r at [ at ed
for %om]aT oé ?0 Pl at éﬁg n\%@rﬁ% Eﬁ"eﬁ % t%%%oé &%ﬁf(ﬁagﬁgnq}%é P([ag Pseﬁég)gr ggt
(see Exanple 14) (ledmirmedB g)mmanaﬂi&dcm:wyomed to bind for one hour.
Pl ates were washed and anti body sanples were added (two-fold seri al

dilutions) in a 100 pi volune and incubated for one hour. Negatlve controls

PV B A LT G T N Mg
5-3320) dj lutéd 1:500 Tin d|Iut|on buffer

Liver —-Hepatocytes - - - -
-Portal triad - - - -

Lung —Bronchi - - - -
-Alveoli - - - -
Kidney —Glomeruli - - - -
-Tubular epithelium - - - -
Stomach —Glandular epithelium
-Smooth muscle - - - -

Pancreas —Exocrine acini - - - -
-Endocrine islets - - - -

Intestine —Glandular epithelium - - - -
-Smooth muscle - - - -
Thymus —Lymphocytes - - - -
Skin —Keratinocytes - - - -
-Sweat glands - - - -
-Hair follicles - - - -
Skeletal muscle - - - -
Heart - - - -
Spleen —Lymphocytes - - - -
Ovary —Follicular epithelium ' - - - -
-Stroma - - - -
Uterus —-Myometrium - - - -
-Cervix uteri - - - -

Testis ~Tubular epithelium nt nt nt -
Connective tissue - - - N

nt, not tested

10




67 5 and incubated for one hour. Wlls were washed and 100 [err]P
substrat e, (azi no- bi s (3-ethyl benzthi azoline 6-sulfonic) acid, Signa

Cheni cal A9944, added and i ncu- bated for 60 m nutes.
O 994fi5F ThEch eSO

was st opped by a n of 1 M NaCH and absorb- ance read at 4 nmin
an ELI SA pl ate reader. Results were analyzed by four- paraneter curve
Iterative curve fitting. 10 Alternativegy, plates were coated directly with
cFl 9. FAP (reconbi nant human FAP, see exanple 13) was allowed to bind to

t hese pExemplad0ahoConstrucsion ofgelkiines Ipxeducing chimpgicrand veshapasch antided.

Ant i body bi ndi ng e t t reptavi din conjugate as above. 15
Sol ubi l'i zati on of mﬁﬁgrrhﬁg'o%g%% %UF&%?" E%P FAP- expressi ng 293FAP 1/2 cells
or control 293 cells were washed with PBS and |ysed with 1% Triton X-1 14
in Tris-buffered saline. Nucleii and debris were renoved by 20

cent ri f ugat T b® okiective @fthis a}pemﬁ@né M@értﬁéi%@nme;ﬁi@ﬁél@ lipesiagaecding to
S )
Char act T DyghtiotPSBRsfio LARE L RHA TR Ly s o et sl

pl aseri nBtabie acll lines transi(e‘c%tB\)v:tB Hﬁlmémlﬁdam Sﬁuﬁnédrlcﬁlgﬁgh&gboﬂi@ts)fﬁ?ﬁfrbcmodﬁﬁw ane
Th t te n
prot el nsnd theeirl enF ity egé confl rmecyvgys} PCCE)FIQ a(ra'r?pl lcatallgn (o) Ihegvy ana Ilgh’tJ variable regions

using genomic DNA derived from each transfectant as template.

CHO DG44 cells maintained under serum-free conditions in SFM-Il medium.
15 Lipofectin and SFM-li serum-free medium were obtained from Gibco/BRL. Geneticin
and all restriction enzymes were obtained from Boehringer Mannheim. Pfu polymerase
was obtained from Stratagene.

DNA for transfections was purified from E. coli cells using QiaFilter Maxi Cartridges
20 (Qiagen) as directed by the manufacturer. All DNA preparations were examined by
restriction enzyme digestion. Sequences of LaoH variable regions in their respective
vectors were confirmed using an ABI PRISM 310 Sequencer (Perkin-Elmer).

Further information regarding the vectors and DNA sequences empioyed is
25 available in the prior examples.

Transfection of CHO DG44 cells

Cells in logarithmic growth were plated into 6 well plates containing 1 ml fresh
30 SFM-li medium. Plasmids encoding heavy and light chains of humanized or chimeric
F19 versions were cotransfected into CHO DG44 celis using liposomal transfection.
Liposomes were prepared using 6 pl Lipofectin reagent and 0.5 g of each vector (one
for the desired heavy chain and one for the light) as described for LipofectAMINE
transfections except that SFM-Il medium was used to dilute all reagents. Twenty-four
35 hours later, cells were diluted 1:10 into SFM-II medium containing 300 pg/m! Geneticin.



cont ai ni ng 1% Enpi gen BB (Cal bi ochem) to prevent r.eaggregation of the
Triton X-1 14. 25 This material was subjected to Concanavalin A agarose
chromat ography (Rettig W/, Garin-Chesa P, Healey JH, Su SL, Qzer

Schwab, M Awbioass718P, O d U. Regul ation and heteroneric struc“t‘ﬂi’%"s‘a@z'{‘l\e
fibroblast activation protein in normal and transforned cells of

mesenchymal and neur oect oder mal orlgwg (1993) Cancer Res 53:3327-3335). 30
Bi otinyl ati on of LAHC LAHC (1-2 ng) ¢ di al yzed agai nst 50 mM bi car bonat e

buf,f eraitng! ﬁgél:”%é:’%eeéift d’élltﬂﬂll 5\%'@1013!'436 Hg}%’} Glﬁéscdhfcentratlon of Geneticin

sul fosucm nim nam anoat e biotin, Pierce
Chemni owds remmleﬂdoczom mgimlcargd memc)trexate wmddedato a ﬂoah czcmogetrathn of Sun-

d di,al
or oA itex RS <o BT Eliont e TR ERsRY SH6P 10- 4t B LaprLoqngeny can
Type tigtionof@Qd avr e Collection, reference nunber CRL 1651) were

cotransfected by el ectroporation with the heavy and |ight chain vectors en- .
codi ng LAHC. Anti-CD8 nonocl onal anti body was inmobilized onto mcrotiter

Pl 1%t e%’C%Efﬁ%ation of transfectant DNA

10’ CHO DG44 cells were centrifuged in an Eppendorf microcentrifuge briefly at
full speed, washed once with PBS, and pelleted once agaih. Genomic DNA was pre-
pared by ethanol precipitation after SDS lysis and Proteinase K treatment of the cell

15 pellets.

A mixfure containing one of the following primer pairs, dNTPs, buffer, and Pfu
polymerase was used to amplify either the heavy or light chain variable region using
genomic DNA as template. The resulting PCR products were' digested with the appro-

20 priate restriction enzyme and analyzed by agarose gel electrophoresis to confirm their
identity. |

Light chain primer set:

25 5-GAGACATTG TGA CCC AATCTCC -3 | PKN 1690
5'- GAC AGT CAT AAACTG CCACATCTTC-3° PKN.1930.R
Heavy chain primer set:

30

5-TTG ACACGC GTCTCG GGAAGC TT - 3 PG 5863

5'- GGC GCA GAG GATCCACTCACCT -3 PG 6332.R



15 from nedium of insect cells infected wth CD8-FAP bacul ovirus was
allowed to bind to these plates. Spent nmediumfrom COS-7 cell cultures
transiently transfected with two separate vectors encodi ng LAHGHEP99/02711
serially dil YR3¥ added to the wells containing the i mobilized CD8- FAP.
LAHC bound to isolated i nmobilized CD8-FAP protein (Fig- ure 35). Culture
supernatants from nock-transfected COS-g3cells failed to denonstrate 20

bi ndi ng. Reconbi nant menbr ane-bound FAP from detergent extracts of 293FAP
1/ 2 gel | s oThe undigestexkheavy shainPGRrpradugt hasg apeex%am sizerob#69 hpowhile the

chimerigc F19 no ona ti body bound.to d4 I er s Blat | ed
LAHC bomm_c%@ebﬁé%@%ﬂﬁaﬁ rhBdiged ﬁ%ﬂﬁ% \%\?‘{'fh&k@hgﬁdi%ﬁ& %6‘?‘;7 n a
concent {ikey B¢ PERASHEN BRAMAE di WitHEBSIEN (hedviy chbit) e Niaiwbllight chain).
recombi nant hunan FAP carrying the epi- tope for nurine F1 9. LAHC bound to
bot h CD8- FAP produced in insect cells, as well as FAP protein produced in

oi ther. neavy hael et Wehd IinSieRied SHATAC) ERHRERLS Lol BSRAR eI e )
Ver gy coGeprticif-reBistantbayls wereidbtained dnecthiese cellbivdréfurtiear setected|formsis+ a

an anti-CD8 anti body as described in the text. Serjal dilutiong of the COS7
super natansesopetholiexatee PGR ampltication Hollowad kY| rp§{§[g=ﬂ@ﬁ;@_nzggle g@vagg,of

subsequgi fight SR RA it DNA PREGSCR tHeE Xt bahtyBAd kB frmed i @entity
of LAHc, LeHB. LAHA and LgHp transfectants..

15 The cells described were maintained under serum-free conditions at all times and
were not treated with animal-derived products such as trypsin.

Producer cell lines transfected with expressing monoclonal LaAHC, LAHA, LBHB.
LgHp and cF19 antibodies were produced. Their identities were confirmed using PCR
20 amplification and restriction enzyme cleavalge of the resulting PCR products of both
their heavy and light chain variable regions.

Example 11: Expression of antibody proteins in Chinese hamster ovary DG44

25 cells and their purification

The objective of this experiment was to express and purify LAHc, LAHA, LBHB,
and LgHp mAbs to enable their characterization. Other goals included the establish-
ment of a quantitative ELISA to permit measurement of antibody concentrations in both

30 crude media samples as well as purified lg samples and determination of relative ex-

pression levels of various humanized F19 constructs using this assay.

Serum-free CHO DG44 cells and USP-grade methotrexate were obtained from the
Biotechnical Production Unit of the Dr. Karl Thomae GmbH, Biberach, Germany; both
35 products are also commercially available. Cells were maintained under serum-free con-



69 5 Detergent extracts of FAP-expressing 293FAP 1/2 cells or control 293

cells were serially diluted and added to cF1l 9-coated mcrotiter plates.

Bi oti nyl ated LAHC was added and bi nding of biotinylated LAHC was detected

with HRP-comaueses7esi strept- avidin. 10 Exanple 13: Char act ePCEEPPUIRTUS

HT- 1080 fibrosarcoma cells and 293 human em bryonic kidney cells

transfected with cDNA for human FAP 15 Fi brobl ast activation protein .
(FAP) is a cell-surface, menbrane-boun®4protein which carries the F19 !

e R L L L e

gelnfarataghrbsve mbérmhaneMeechmioam(ifndfanapbhs HNPUSmpHngafhl dstzzggiaﬁ@s 20 !
Cel | s used cells erenc an uman ent . i
br yoni d e—yl “389)sp N rpBhend ehashbale N4 8RR SIRUSI ho |

:

A d
f pg{nl Ig?(gme a ( (?)Uéﬁd S&H sﬁﬁégﬁg}aﬁ\:‘?érpﬂaaﬂ%a? Ilgﬁré%a:@f:_rgliﬁil oﬁm en y\érrga?e\glégr@-ne '

obt ai neghtéd antiBodih (A 3§48) Warmbbiained it Sigma Ghenecali(Shouis, MOy USAYd from -

E. CO' 'Ggath elm i- Er'ng g%mma-chaln specnﬂc alkaline phosphatase-conjugated antibody was

obtained from Jackson Immunoresearch Laboratories (through Stratech Scientific). Tris-
buffered saline (TBS) consisted of 150 mM NaCl, 50 mM Tris, pH 7.5.

Cell culture conditions for antibody expression

15
Cells were cultured and maintained in T-175 flasks in SFM-II serum-free medium I
without agitation. The medium contained 200 ug/ml Geneticin and 20 nM methotrexate !

t

without antibiotics. Cells were passaged by dilution, were not adherent, and grew in 5
small clusters. When the cells reached stationary phase, the medium was collected and |
|

20 centrifuged to remove cells and frozen at -20°C until needed.

Purification of 'Lﬁﬂg

All purification steps were carried out at 4°C. A C10/10 column (Pharmacia Fine

25  Chemicals) was packed with Protein A agarose (3 ml bed volume). The column was
washed with TBS and preeluted once with 0.1 M Na citrate, pH 3.0 to insure that no
loosely bound material remained on the column. The column was then immediately ree-
quilibrated with TBS and stored at 4°C. Spent culture supernatants were thawed and
centrifuged at 10,000 x g for 30 minutes prior to Protein A chromatography to remove

a0  debris and diluted with an equal volume of TBS. This material was loaded onto the
Protein A column at 0.5 mI/min using a P-1 peristaltic pump (Pharmacia) and washed
with TBS untit the absorbance at 280 nm was undetectable. Elution of the antibody was

initiated with 0.1 M Na citrate pH 3.0 at approximately 0.2 ml/min. The elution was |
monitored at 280 nm and one m! fractions of the eluted material were collected into

35 tubes containing sufficient Tris base pH 9 to neutralize the citrate buffer. Protein-con-



25 Cartridges (Q agen) as directed by the manufacturer. Al DNA
preparations were exam ined by restriction enzyne di gestion. Vector
sequences wergqcgptidmed using an ABI PRI SM 310 Sequencer. FurpbefEp9sm2711

i nformati on regarding the vectors and DNA sequences enpl oyed has been 30
described in Scanlan MJ, Raj BK, Calvo B, Garin-Chesa P, Sanz-Moncasi MP,
Healey JH, A d LJ, Rettig W. Mol ecul ar gkoni ng of fibroblast activation
protein al pha, a nenber of the serine protease famly selectively expressed
i n st somiginingdradticastwersf peped Aedi canceatiatadsusing sspAmigastfiligtioneppasius vdlh

(access: BRI il Sisiplea Soameress. tie RoRlinH 8 Ik fiaReI R 4d8iated witn
HT- 1080 q@S.Protdin dyedintingtassays Werd pagfobiNedusitin thel BoRd® (Hereukese Qalifargid)o
t he manufacturer's instructions. Human errbréonl c kidney 293 cells were

t r ansf ecPERtely determinationst Aeapwling inthecmanliactures sinfiFuctignsk HEINONPVINR nes
SVP; Bon I : lon of cloned nmuscarinic receptor in A9 L
cells. (%gg%%ﬁghégﬁaégéﬁa% 450- 455) with 10 ng DNA. Twenty-four hours
| atersp cells were diluted 1:10 into fresh nedi um

Human 1gG (gamma immunoglobulin) ELISA

ELISA piates were coated overnight with 100 ul goat anti-human gamma-chain

specific alkaline phosphatase-conjugated antibody at 0.4 mg/ml in coating buffer at 4°C.

15 Coating antibody was removed and plates were blocked with 2% BSA in PBS for 2
hours. All subsequent steps were performed at 37°C. Blocking buffer was replaced with
antibody samples or human IgG1 standard diluted in dilution buffer, serially diluted in a
200 ml volume, and incubated for one hour. Negative controls included dilution buffer
and/or culture medium of nontransfected cells. Wells were washed and 100 pi goat anti-

20 human kappa chain specific alkaline phosphatase-conjugated antibody diluted 1:5000
was added and incubated for one hour. Wells were washed and 100 pl reaction buffer
was added and incubated for 30 minutes. The reaction was stopped by addition of 1 M
NaOH and absorbance read at 405 nm in an ELISA plate reader. Resuits were analyzed
by four-parameter iterative curve fitting.

25

Amino acid analysis was performed according to methods available in the state of
the art.

Monoclonal antibody LAHc was produced and purified to homogeneity using Pro-
30 tein A affinity chromatography. ELISA assays using human IgG1 as standard indicated
LAHC recoveries exceeding 70%. The purity of the material was estimated to be >80%
by SDS-polyacrylamide gel electrophoresis. Representative expression data and typical
purification yields are shown in Table 21.

35



contai ning 200 ng/ M Geneticin. Colonies were picked and exam ned by

I mmunof | uo- rescence for FAP expression as described in Rettig W,
Garin-Chesa P; Beresford HR;- Cettgen HF; Melanmed MR, O d LJ. Cell-surface
gl ycopr ot ei "¥O8#/5H8han sarconmas: dif- 15 ferential expressi ®CWEPIOZTIRI
and malignant tissues and cultured cells.(1 988) Proc Natl Acad Sci USA 85:
3110-3114. I mrunoprecipitations with %F19 were performed with netabolically
| abel l ed cells as described in Rettig ﬁl], Garin-Chesa P, Healey JH, Su SL,

Qzer 17 wab, &ai : i . I, ric
st rguc{.'“iﬁI rb (!,\ég? “the ﬁxg?%%?'a%gtdggﬁ/ﬁﬁ ngnﬂc%rt #c?}' ¥'§W#§bn%&ﬁ§$ &iﬁ'g&ﬁﬁﬁ? or med
cells of nesenchy@HOaellsnelur oect odermal origin. (1993) Cancer Res
53:3327-3335. HT-1080 and 293 cells were tested for FAP antigen expression
i n immunofl uores- 25 cence assays with anti-FAP anti bodi es and were found
to bela fisauy1ed i e TTOACI N IS AW R A . ct or
resul { egAl?n t he c?ﬁdggsfggh srséﬁcgﬁgl npp%ﬁsébgﬁgtﬁw ol OTBYIérgﬁ‘ | g

col onfes—werneprgked—at al ety m‘.‘ung‘.{'. Sreseefctat edéﬂ- 8,\,,.*
Two ceH L\,K'E‘ foS—er-e id'Z:F*.t_ P84 desifnate fngdzorAp 1 500.- 280,04 93FAP
1/2, WwhidkABAGr eds cell B fMEb’ nound] EAP- Ardt B ad r ecoRMi 468 by FF19
an- 30 tBHBy &t aj ni @5 of 1 MeAber meabi FiG2d ¢5-mghSYFAP 2®n6033 cel | s and
293FAP_1/IBMDth ¢F19 ablBi bh8ymghnf i r npd~tthd -c&BImghir f ace 13@abdzati oh of
the FpChimericFng || munop0@2 migtlat i on pf ragiel wegl T ed FAP prptern With cF19
from Réazésarﬁawe SHpresdiBh Aaed fdFe AT the GrilF AP UAabaHes pofuced Frinis O

293FARudY Bre @hbWn! ReeblEred BitdMBrdd®in A agarose affinity chromatography were
70 based on protein dye-binding measurements of the purified Ig using BSA as a standard.

Example 12: Binding of monoclonal antibody LaH¢ to isolated recombinant hu-
man FAP '
15
The objective of this study was to characterize binding of LAHG to isolated re-
combinant human FAP.

CD8-FAP ELISA

20
ELISA plates were coated overnight with 100 pl of mouse anti-rat antibody (Sigma

Chemical R0761) at 1:2000 in coating buffer at 4°C. Coating antibody was removed and
plates were blocked with 2% BSA in PBS for one hour. All subsequent steps were
performed at room temperature. Blocking buffer was replaced with 100 ml of 1 pg/mli rat

25 anti-CD8 antibody (Pharmingen 01041D) and incubated for one hour. Plates were
washed and 100 uL CD8-FAP culture supernatant (see Example 14) (1:2 in PBS) was
added and allowed to bind for one hour. Plates were washed and antibody samples
were added (two-fold serial dilutions) in a 100 ul volume and incubated for one hour.
Negative controls included human IgG and/or culture medium of nontransfected cells.

30 Wells were washed and 100 pl of horseradish peroxidase (HRP) conjugated mouse
anti-human IgG1 antibody (Zymed 05-3320) diluted 1:500 in dilution buffer were added

bssion.




71 5 pearance of a 93 kilodalton band after autoradi ography. This band is
not detectable in i munoprecipitates of parental HT-1 080 or 293 cell
extracts. T transfected cell lines, HT-1 080FAP clon

293FAP 1/ 2, @p?ggslglleP on the cell surface as determined in ?PméTﬁﬁo oé'l"clal
assays W|th anti-FAP mAbs. 10 Neither parental HT-1 080 cells nor parental
293 cells express detectable |evels of Y. Exanple 14 CGeneration and
character atl !ﬁ({ CD8- FAPf ion protein 15 ol ubl e form of human
FAP i osh incuba ﬁ%é’(‘ﬁdﬁ’lﬁr {elisyyerewashed apedh190 Nal HiRB. subastrate;{azino-bis

protein SHHAL [ zatl

tai ni ng Q"ﬁi‘“@!b%?. Radie L amRinie Paoif > e CRIBARROR ¥ Herd R0y o
secr et i dvatef for@0 prioutesn Ehelreactipn wasistopped diyi additian of piN N=EOHamd 2esorb-
The ¢ c n tracel | conS|st|ng of the first
189 ani n%r?& 5%%9 %fiﬁ?ﬁ %{%ﬁ%ewﬁﬁgﬁ%@% wergi@nalyzed byfouss t he
ext r acel parapietdosmive lt@f‘atﬁépcdr@@ﬂ&ﬂ'n%m ds 27 to 760), essentially as

descri bed by Lane, et al Lane P, Brocker T, Hubele S. Padovan E,

Lazalfecchia A, MConnell . SoI ubl e CD40 |ligand can repl ace the normal T

cell -derive ol [ |t I A e endent 2

activation. dﬁl%é%lv%]ﬁ@%te%b\g@%ﬁa%gggﬁ%gﬁgWtﬁﬁ-ﬁ@ %ﬁggﬁwfﬂ@ﬂaﬂ%&'m@m s.

The FAP, see example 13) was allowed to bind to these plates as above and biotinylated
LAHC (~1 pg/ml) was then added. Antibody binding was detected with HRP-streptavidin
conjugate as above.

15

Solubilization of membrane-bound human FAP

FAP-expressing 293FAP 1/2 cells or control 293 cells were washed with PBS and
Iyséd with 1% Triton X-114 in Tris-buffered saline. Nuclei and debris were removed by
20  centrifugation at 10,000 x g. The supernatant was phase-partitioned (Estreicher A,
Wohlend A, Belin D, Scheuning WD Vasalli JD. Characterization of the cellular binding
site for the urokinase-type plasminogen activator. (1989) J Biol Chem 264:1180-1 189)
to enrich membrane proteins. The detergent phase was collected and diluted in buffer
containing 1% Empigen BB (Calbiochem) to prevent reaggregation of the Triton X-114.
25 This material was subjected to Concanavalin A agarose chromatography (Rettig WJ,
Garin-Chesa P, Healey JH, Su SL, Ozer HL, Schwab, M, Albino AP, Old LJ. Regulation
and heteromeric structure of the fibroblast activation protein in normal and transformed
cells of mesenchymal and neurocectodermal origin. (1993) Cancer Res 53:3327-3335).

30

Biotinylation of L AHG

LAHC (1-2 mg) was dialyzed against 50 mM bicarbonate buffer and biotinylated
with a ten-fold molar excess of sulfosuccinimidyl-6-biotinamido hexanoate (NHS-LC



authenticity of all clones was verified by DNA seqguencing. The resulting
DNA was in- serted into the pVL1393 vector (lnvitrogen) and transfection of
Sf9 cells (Invitrogen) with this vector and anplification of the resulting
reconbi nant waewstsirus were perforned as described (Bacul oviRCIERYI?EALsi on
Vectors. A Laboratory Manual. OReilly DR, MIler 30 LK, Luckow VA,

(Eds.), Oxford University Press: New Yprk, 1994). The spent nedi um of High
FiveTmcells (lInvitrogen) infected w tt”reconbi nant CD8-FAP bacul ovirus for
f oug d?ib‘iin‘,"P%rfé’ Arerhigd), RyEkOrANIRGILIUSAS fomeﬁwrsfamaémqamorﬂwtu@tﬁw

ELI SA (enzyne-[1nked I munosorbent assay) has been described 35 above

( Exanpreactey product was remnsed yetdpeated mierodialrsis ineal mictasooosnirer.yi r us

secreted a fusion protein into the nmedi um which carries the F19 epitope and .

I's recogni zed by an anti-FAP antibody (Fig- ure 1). Neither the cell
cul t ur Frarmientratisfetioner nedium frominsect cells infected with CD8- CD40L

fusi on"protei n bound anti-FAP anti body. 10 Sol ubl e CD8-FAP protein carrying

the F1 9 epitope was secreted into the nedium
10 COS-7 cells (American Type Tissue Culture Collection, reference number CRL

1651) were cotransfected by electroporation with the heavy and light chain vectors en-

coding LaAHC.

Anti-CD8 monoclonal antibody was immobilized onto microtiter plates. CD8-FAP
15 from medium of insect cells infected with CD8-FAP baculovirus was allowed to bind to
these plates. Spent medium from COS-7 cell cultures transiently transfected with two
separate vectors encoding LoAHc was serially diluted and added to the wells containing
the immobilized CD8-FAP. LaoHc bound to isolated immobilized CD8-FAP protein (Fig-
ure 35). Culture supernatants from mock-transfected COS-7 cells failed to demonstrate

20 binding.

Recombinant membrane-bound FAP from detergent extracts of 293FAP 1/2 cells
or control extracts was serially diluted and immobilized via chimeric F19 monoclonal
antibody bound to microtiter plates. Biotinylated LAHG bound recombinant human FAP

25 immobilized with cF19 (Figure 36) in a concentration-dependent manner.

LaHc recognized isolated immobilized recombinant human FAP carrying the epi-
tope for murine F19. LaHc bound to both CD8-FAP produced in insect cells, as well as
FAP protein produced in 293FAP 1/2 cells.

Culture supernatants from COS7 cells transfected with either heavy and light chain
vectors encoding LaoHc or without DNA (Control) were collected three days posttrans-
fection. CD8-FAP was immobilized via an anti-CD8 antibody as described in the text.
Serial dilutions of the COS7 supernatants were allowed to bind to the immobilized CD8-

35 FAP and subsequently detected with an HRP-conjugated anti-human 1gG1 antibody.



of infected insect cell cultures. Culture supernatant fromcells infected
with a control construct did not contain antigen bearing the F1 9 epitope.
15 A solwBbgsdief m of FAP, CD8-FAP, was produced in insectp&fkbsy@si
CD8- FAP was shown to carry the epitope recogni zed by cFl 9. Supernatants
frominsect cells infected with reconbi nant bacul ovirus encodi ng ei- ther
CD8- FAP or CD8-CD40L fusion protein werggcol |l ected four days postinfection.
Cell 20 culture nediumw thout cells was used as an additional control
(medisum) . Serial dilu- tions of these materials were added to anti-CD8

ubsequent | paalt stebfS o AP Eiefiiaitl 23HFAR 2 Bl é%%ioé%é&”%@e?@m

hor ser adiesialiy dliuteddarkadded twek t3icoated midrotiter plates dBiotinylalet Ch Rigw An
ant i body rot ei n _hav the conpl enentary determ ni ng_regi ogns of the m)no-
ol onal OGNSR Lo Gova Hetaaiey WbHEPeRNaRIsd SRt

spe- 10 VJdin Ci f | cal ly binding to fibroblast activation protein,
characterl zed in that it has frame- work nodifications resulting in the
i nproved producibility in host cells as conpared to a chinmeric antibody
havi ng the variable regions of F19 and foreign constant
Example 13: Characterization of HT-1080 fibrosarcoma celis and 293 human em-

bryonic kidney cells transfected with cDNA for human FAP

15 Fibroblast activation protein (FAP) is a cell-surface, membrane-bound protein
which carries the F19 epitope and is expressed on tumor stromal fibroblasts. Cell lines
expressing recombinant FAP protein and matched controls lacking FAP were generated
for the characterization of anti-FAP monoclonal antibodies.

20 Cells used were HT-1080 cells (reference number CCL 121) and 293 human em-
bryonic kidney cells (reference number CRL 1573) were obtained from the American
Type Culture Collection (Maryland, USA). Transfectam was obtained from Promega
(Madison, WI). Geneticin and all restriction enzymes were obtained from Boehringer
Mannheim. DNA for transfections was purified from E. coli cells using QiaFilter Maxi

25  Cartridges (Qiagen) as directed by the manufacturer. All DNA preparations were exam-

ined by restriction enzyme digestion. Vector sequences were confirmed using an ABI
PRISM 310 Sequencer.

Further information regarding the vectors and DNA sequences employed has been
30  described in Scanlan MJ, Raj BK, Calvo B, Garin-Chesa P, Sanz-Moncasi MP, Healey
JH, Old LJ, Rettig WJ. Molecular cloning of fibroblast activation protein alpha, a member
of the serine protease family selectively expressed in stromal fibroblasts of epithelial
cancers. (1992) Proc Nat/ Acad Sci USA 89:10832-10836. The FAP cDNA seguence

has been deposited in Genbank (accession number HS08287).
35



regions. 15 2. An antibody protein characterised in that it has a
variable light chain region and a variable heavy chain region according to
claim1, each joined to a human constant region. 3. The antiboq¥ rotein
of claim2, WR8YEIAl said human constant region of the |ight PETEPONOFRL n
I's a human kappa constant region. 4. The anti body protein of claim2,
wherein said human constant region of _fhe heavy chain is a human gamma-1
constant region. 25 5. An anti body Cot ei n according to any one of clains

1 o 4 jised | its expression level in crude nmedia sanples
astsdelbe":m{ el hiasells purified antibody yield exceeds the
expression |level and/or purification yield of the chineric antibody w t hout
f ramewor k iLi.cations at least.a fac of. 1 3 . _An anti bo

b oteln adbbrIaBRGIs Wats Hanetested vt mt DR Sind dradeierfive acPatita.f e,
expr esRaMIFaCRMEFS instruetiohs HRfaA emMBbAR IEn6\eReB EkileWeby trahkfetad Bi or
purified anti bo%){mill el d exceeds the éxpression |level and/or purification

yi el d calciymephasiphate trapsfectien (Brannhdik BuckiexdddiJomesiSYRaBraner By Ext | east
a 1foaCtp%s§iI)n %? bloned7rf‘iuscarinic receptor in A9 L cells. (1987) Mol Pharmacol 32: 450-

455) with 10 mg DNA. Twenty-four hours later, cells were diluted 1:10 into fresh medium

containing 200 mg/ml Geneticin. Colonies were picked and examined by immunofiuo-
rescence for FAP expression as described in Rettig WJ; Garin-Chesa P; Beresford HR;
Oettgen HF; Melamed MR; Old LJ. Cell-surface glycoproteins of human sarcomas: dif-

15  ferential expression in normal and malignant tissues and cultured cells.(1988) Proc Nat/
Acad Sci USA 85: 3110-3114.

Immunoprecipitations with cF19 were performed with metabolically labelled cells
as described in Rettig WJ, Garin-Chesa P, Healey JH, Su SL, Ozer HL, Schwab, M, Al-
20 bino AP, Old LJ. Regulation and heteromeric structure of the fibroblast activation pro-
tein in normal and transformed cells of mesenchymal and neuroectodermal origin.
(1993) Cancer Res 53:3327-3335.

HT-1080 and 293 cells were tested for FAP antigen expression in immunofluores- -
25 cence assays with anti-FAP antibodies and were found to be antigen-negative. Trans-
fection of these cells with FAP.38 vector resuited in the generation of Geneticin-resistant
colonies. Isolated colonies were picked and analyzed by immunofluorescence for FAP
expression. Two cell clones were identified, designated HT-1080FAP clone 33 and
293FAP 1/2, which express cell surface-bound FAP protein, as recognized by cF19 an-
30 tibody. Staining of nonpermeabilized HT-1080FAP clone 33 cells and 293FAP 1/2 with
cF19 antibody confirmed the cell surface localization of the FAP protein.

Immunoprecipitation of radiolabelled FAP protein with cF19 from extracts of **S-
methionine labelled HT-1080FAP clone 33 cells or 293FAP 1/2 cells resulted in the ap-



5 7. An antibody protein according to any one of clains 1 to 4,
characterised in that its expression |evel in crude nedia sanples as

determ ned bywhlsbSfysand/ or purified antibody yield exceeds thepexpbesshLAN
| evel and/or purification yield of the chineric antibody wt hou? )tgr anmewor k

nodi fications by at least a factor of 100. 10 8. An antibody protein
according to any one of clains | to 7, chgqracterised in that it displays

i mproved producibility in eukaryotic cells. 9. The anti bogjy protein
arcnc)orﬂi nt@'@’\?F’é?frﬁ a3 3tan band afekavipsadiegeanhy. Thissbamd isceet detectable in

| ! _ _ f
Cl ai e 1Ot s b e B PR R R o 57 of the 1 i ght

chain region is not asparagine. 11. The anti body protei nhof I cl ﬁi m %0_,
wherein the amn ci.d in Kabat positign 87 of 20 the |Iight chain
region is se‘l?\é’etsgﬁg]yrtms ?‘Eﬁatcﬁ_ﬂl?'aﬁsa'ﬁ?p}%qu é%ﬁbﬁ@_??ﬂié;@ APTH2, exnresedy
protein PAPCORHHE ddil suWiEdeSas defdrthiféd IRimmuABlogR A Sk&ayd i-PRE mARL O"
87 of thg | i ght chaisn region is altyrosﬁleuor gﬁ:enyFa?)ém ne%‘_gp 13" [‘I'%_e
ant i bodyNgitberpareatal &iti108§0tcellampr pacental 203icelis éxpress etedtablei Isvelbof FAMO
acid in Kabat position 36 of the light chain region is selected from
aromatic amno acids. 14. An antibody protein according to any one of
claims | to 13 that contains the var- 30 abl e region of the |ight

chain as_set forth in SEQ |ID NO 2. L ) .
Example 14: Generation and characterization of CD8-FAP fusion protein

15 A soluble form of human FAP (fibroblast activation protein) in the form of a CD8-
FAP fusion protein was produced in insect cells for the characterization of LAHc con-
taining the binding site for anti-FAP mAbs. Murine CD8 was chosen to permit secretion
of the protein and to provide an additional epitope tag.

20 The cDNA encoding the extracellular domain of CD8, consisting of the first 189
amino acids of murine CD8a (Genbank M12825), was linked to that of the extraceliular
domain of FAP (amino acids 27 to 760), essentially as described by Lane, et al. (Lane
P, Brocker T, Hubele S, Padovan E, Lazavecchia A, McConnell. Soluble CD40 ligand
can replace the normal T cell-derived CD40 ligand signal to B cells in T cell-dependent

25 activation. (1993) J Exp Med 177:1209-1213) using standard PCR protocols. The
authenticity of all clones was verified by DNA sequencing. The resulting DNA was in-
serted into the pVL1393 vector (Invitrogen) and transfection of Sf9 cells (Invitrogen) with
this vector and amplification of the resulting recombinant baculovirus were performed as
described (Baculovirus Expression Vectors. A Laboratory Manual. O'Reilly DR, Miller

30 LK, Luckow VA, (Eds.), Oxford University Press: New York, 1994). The spent medium of
High Five™ cells (Invitrogen) infected with recombinant CD8-FAP baculovirus for four
days was collected and cleared by ultracentrifugation.

The CD8-FAP ELISA (enzyme-linked immunosorbent assay) has been described
35 above (Example 12).



15. An antibody protein of claim 14 characterised .in that the variable
region of the light chain is encoded by a nucl eoti de sequence as set forth
in SEQID NO 1. 75 5 16. An antibody protein according to_an ﬁﬁ? of
claims 1 tow@9¥smst contains the vari- able region of the Ii ”‘?ﬁg{ Ls
set forth in SEQID NO 6. 17. An antibody protein of claim 16
characterised in that the variable reg'gon of the Iight chain is encoded by
a nucl eoti de sequence as set forth in"SEQ ID NO 5. 10 18. An anti body
protein according to any one of clains 1 to 17 containing a variable region
of "the heavy chain as set forth in any one of SEQID NGs: 8, 10, 12, 14.
19. An anfnsestigelbcolturies infecteciwity GRB-TAR virussesrsted a dusign protgin inig thene

SequeReiySuinaries e’ SPdRGAta T Rgbgfzell YHF Sl A AR ERY I36:

accor ¢r@q).INeifidf the @elcuRlid Mediurh aloke temmeadin gronhinseat cells infeoter withof

the light chain as set forth in SEQID NO 2 and the variable region of the.

20 CD&H&RAPLfusion proteiatboupdiantrhAB@OtPEdNOs: 12. 21. The anti body
pr1(3tei n of claim20 characterised in that the variable region of the

Soluble CD8-FAP protein carrying the F19 epitope was secreted into the medium
of infected insect cell cultures. Culture supernatant from cells infected with a control

construct did not contain antigen bearing the F19 epitope.

15 A soluble form of FAP, CD8-FAP, was produced in insect cells and CD8-FAP was

shown to carry the epitope recognized by cF19.

Supernatants from insect cells infected with recombinant baculovirus encoding ei-
ther CD8-FAP or CD8-CD40L fusion protein were collected four days postinfection. Cell
2  culture medium without celis was used as an additional control (medium). Serial dilu-
tions of these materials were added to anti-CD8 antibody-coated microtiter plates and
allowed to bind. cF19 (1 mg/ml) was subsequently added and allowed to bind. Bound
cF19 was detected with horseradish peroxidase-conjugated anti-human antibody.



light chain is encoded by a nucl eotide sequence as set forth in SEQ I D NO
| and the variable region of the heavy chain is encoded by a nucl eotide

sequence as w8lyghRs forth in SEQ ID NO 11. 22. An anti bogygtRpes/eriy
according to claim &0 or claim21 containing the constant re- gion of the

light chain as set forth in SEQ 1D NO 20 and the constant region of the
heavy chain as set forth in SEQID NO 238 30 23. An anti body protein_

according to any one of clainms | to 13, 18 or 19 contaipj ' e
regi®n of the light chain as set forth in SEQID NO 2 ﬂﬂwg f“ﬁﬂ[’ re-
gion of the heavy chain as set forth i(ﬂaﬁﬁ? I D NGs: 8. '« s

€

anti body protein of claim 23 charactertis in that the variable region of
the light chain is encoded by a nucl eotide sequence as set forth in SEQID

NO 1 and the variaple region of the heavy chain . is epcoded by nucl eoti de
sequencd- as eantmpmrpw'rgéewm tRQCOWP*EBPé"i@D’ %tﬁ'h”&'l"wfie&o’hsééﬁaf@ﬁdﬁono'

encoding ancapby BAfody P§(ATEECRELL Mo Ro2MB 85690 afd &htiBody fritéift spe-

10 cifically binding to fibroblast activation protein, characterized in that it has frame-
work modifications resulting in the improved producibility in host cells as compared
to a chimeric antibody having the variable regions of F19 and foreign constant
regions.

15 2.  An antibody protein characterised in that it has a variable light chain region and a
variable heavy chain region according to claim 1, each joined to a human constant
region.

3. The antibody protein of claim 2, wherein said human constant region of the light
20 chain is a human kappa constant region.

4. The antibody protein of claim 2, wherein said human constant region of the heavy
chain is a human gamma-1 constant region.

25 5. An antibody protein according to any one of claims 1 to 4, characterised in that its
expression level in crude media samples as determined by ELISA and/or purified
antibody yield exceeds the expression level and/or purification yield of the chimeric
antibody without framework modifications by at least a factor of 10.

30 6. An antibody protein according to any one of claims 1 to 4, characterised in that its
expression ievels in crude media samples as determined by ELISA and/or purified
antibody yield exceeds the expression level and/or purification yield of the chimeric
antibody without framework modifications by at least a factor of 20.



26. A reconbi nant DNA vector that contains a nucleotide sequence of claim
25. 15 27. The reconbi nant DNA vector of claim 26, said vector being an

expression vector. 28. A host ector according to clains 26
or 27. 29. TWOME#S1cel |l of cl ﬂ H mm ﬁlmllla'd host cel | FGI/EP99/02711
eukaryotic cell. 20 30. The host- cel clarm 29, wherein said eukaryotic

host cell is a manmalian cell. 31. The host cell of claim 30, wherein said
host cell is a CHO or a COS cell. 25 354 A nethod of produci ng anti body
prot gi ng acggr | t he
Dl ope of: “CAR'HBAd Brofih derfing(iofuriPorle bfclafing 3304, PRGN hablls | |

31I imder dcogmresm:os lewnad ri me cagjednmdf)a bachplgs ag de’aermmmktw ELtSA drr]nxd/csre;;mfi:edst

, t t t t
35, whor ei vabthG el Siess 178 expimasi Vel AT/ Srputsaligh g S piic
cel . 34. Thgptivmiywihalt fﬁdmemﬁ@n@a.f%%noﬁeswt leastadabRrlorqebl 1S

cotransfected with two pl asm ds carfying the expression units for
| i ght and heavy chai ns respectlvely

710 8. An antibody protein according to any one of claims 1 to 7, characterised in that it
displays improved producibility in eukaryotic cells.

9. The antibody protein accordmg to claim 8 wherein said eukaryotlc cell is a Chinese
hamster ovary cell (CHO cell).
15
10. An antibody protein according to any one of claims 1 to 9, wherein the amino acid
in Kabat position 87 of the light chain region is not asparagine.

11. The antibody protein of claim 10, wherein the amino acid in Kabat position 87 of
20 the light chain region is selected from aromatic or aliphatic amino acids.

12. . The antibody protein of claim 11, wherein said aromatic amino acid in Kabat posi-
tion 87 of the light chain region is a tyrosine or phenylalanine.

25 13. The antibody protein according to any one of claims 1 to 12, wherein the amino
- acid in Kabat position 36 of the light chain region is selected from aromatic amino
acids.

14. An antibody protein according to any one of claims 1 to 13 that contains the vari-
30 able region of the light chain as set forth in SEQ ID NO: 2.

15. An antibody protein of claim 14 characterised in that the variable region of the light
chain is encoded by a nucleotide sequence as set forth in SEQ ID NO: 1.



77 5 35. An antibody protein according to any one of clains 1 to 24,

wherein said anti body py [ (Pl ' ted to a therapeutic agent. 36. The
ant i body pr o@ &/59;51(” alllmﬂHmlmﬁﬂﬂﬂ;ﬂlﬁl d therapeutic agent ipgrEpes/n2711
t her apeutic agent sel &c t he group consisting of

radi oi sot opes, toxins, toxoids, inflam matory agents and chenot herapeutic
agents. 37. The antibody protein of claiyg 36, wherein said radi oi sotope is
a l-emtting radioi- sotope. 15 38. The anti body protein of claim 37,

wher &i n ‘Hhai dAn adiikddyopropeini accoedivg e @niyrang eficlaims lito dSrtbat contginsf thes@irkm
""'lerr] 39._An _antib raot ein according. t 2 of clainms | to 24,
characteri seaﬁ)l? ﬁeQ'ﬂ'éP?ﬂi/e B@ﬁ C%a'" ?g ﬁ%éggﬂ?@dgE%Pb % nti body protein of
claim39, wherein said | abel is a detectable narker. 41. The anti body
protein of claim40, wherein the detectable marker is a detectable 25

mar ker sHl.ecMreantibegdy prateigraf Qlirivbhe ichararderigedinApatthe variable regipniof the figlht
di - Co L ! g e : . _ :
clai s 1t o S Brertioiiedby e deiiEhol o8 B fot FPSEGTD OB ©ne ©
10
18. An antibody protein according to any one of claims 1 to 17 containing a variable

region of the heavy chain as set forth in any one of SEQ ID NOs: 8, 10, 12, 14.

19. An antibody protein according to claim 18 characterised in that the variable region
15 of the heavy chain is encoded by a nucleotide sequence as set forth in SEQ ID
NOs: 7,9, 11, 13.

20. An antibody protein according to any one of claims 1 to 14 containing the variable
region of the light chain as set forth in SEQ ID NO: 2 and the variable region of the
20 heavy chain as set forth in SEQ ID NOs: 12.

21. The antibody protein of claim 20 characterised in that the variable region of the
light chain is encoded by a nucleotide sequence as set forth in SEQ ID NO: 1 and
the variable region of the heavy chain is encoded by a nucleotide sequence as set

25 forth in SEQ ID NO: 11.

22. An antibody protein according to claim 20 or claim 21 containing the constant re-
gion of the light chain as set forth in SEQ ID NO: 20 and the constant region of the
heavy chain as set forth in SEQ ID NO: 22.
30
23. An antibody protein according to any one of claims 1 to 13, 18 or 19 containing the
variable region of the light chain as set forth in SEQ ID NO: 2 and the variable re-
gion of the heavy chain as set forth in SEQ ID NOs: 8.



30 43. The anti body protein of claim42, wherein the inmageable agent is a
radi oi sotope. 44. The anti body protein of claim43, wherein said

radi oi sotope is a Y-enitting radioi- so’ ﬁ l”sﬂl”umm 45. The anti body
protein of cW SISl wherein said radio il 46. APCT/EP99/02711
it

phar maceuti cal conposition containing an anti bLod;;' pfot&in according to any
one of clains 1 to 24 and a pharnmaceutically acceptable carrier. 10 47. A
phar maceuti cal conposition containing aff ant i body protein according to any

one pf ghai *F‘n‘? %ﬁtidegﬁr@thh & Q?ﬁ’rﬁ ﬁ%ﬁ?&&é}i%éf%%ﬁ\%ﬂr?ebb&ia%é rr%@gn otthe A
pharmaceut i cal conpoSition confai ning an antibody protein acc I'ng to any
one of cl ai light4bairois/éncouidabyph auckeotide isegubpceasaset &rtleinc@EQ X NOt3 dred

The pharmacguti cal ,conposi tion of clai.ns 46 to 48 for_ use in the treatment
or i - ag) MBS PO AL R heawl it inFacoded B agicdife fadience g dg
stromal fi bigpth iBISBQID NOefer ably wherein said tunors are tunors sel ected
fromthe cancer group

10 25. A nucleotide sequence encoding an antibody protein according to any one of
claims 1 to 24.

26. A recombinant DNA vector that contains a nucleotide sequence of claim 25.
15 27. The recombinant DNA vector of claim 26, said vector being an expression vector.
28. A host cell carrying a vector according to claims 26 or 27.

29. The host celi of claim 28, wherein said host cell is a eukaryotic cell.
20

30. The host cell of claim 29, wherein said eukaryotic host cell is a mammalian cell.
31. The host cell of claim 30, wherein said host cell is a CHO or a COS cell.

25 32. A method of producing antibody proteins according to any one of claims 1 to 24,
said method comprising the steps of:
(a) cultivating a host cell according to any one of claims 28 to 31 under
conditions where said antibody protein is expressed by said host cell, and -
(b) isolating said antibody protein.
30
33. The method of claim 32, wherein said host cell is a mammalian cell, preferably a
CHO or COS cell.

34. The method of claim 32 or 33, wherein said host cell is cotransfected with two
35 plasmids carrying the expression units for light and heavy chains respectively.



consi sting of colorectal cancers, non-small cell lung cancers, breast

cancers, head 20 ﬂl arian cancers, |lung cancers,
bl adder canceﬁ@gg,gﬁgpreg Imﬁmflmgm”mg metastatic cancers o{, '}/EEA,J?(P%'
50. Use of an antibody priotéintactording to anyone of clains (f

the treatnment of cancer. 25 51. Use of an antibody protein accord| ng to
anyone of clains 35 to 38 for the treatyznent of cancer. 52. Use of an
anti body protein according to anyone of clainms 42 to 45 for imaging ac- 30

tivated stromal fibroblasts. 53. Use of an antibody protein according to

t 1 { t
71 br obl 331 AR EPRio08y cotehn SELa el adond B RS (B 2. ffreliTadd MR .
the tunor i prasisdsicanpdated to atherapeatic agent. mal fi brobl ast s capabl e of

specifically formng a conplex with anti body proteins according to any one
of claimse 1 to 24 or 35 to 38, which conprises contacting the tunor with an

amount  86. SThe anfibb8y BrotBIrPbEdiai 85! RAkIAR shiti tHe?abeldttFadettis a therapeutic
10 agent selected from the group consisting of radioisotopes, toxins, toxoids, inflam-
matory agents and chemotherapeutic agents.

37. The antibody protein of claim 36, wherein said radioisotope is a R-emitting radioi-
sotope.
15
38. The antibody protein of claim 37, wherein said radioisotope is selected from the
group consisting of "**Rhenium, **®Rhenium, "*'lodine and **Yttrium.

39. An antibody protein according to any one of claims 1 to 24, characterised in that it
20 is labelled.

40. The antibody protein of claim 39, wherein said label is a detectable marker.

41. The antibody protein of claim 40, wherein the detectable marker is a detectable
25 marker selected from the group consisting of enzymes, dyes, radioisotopes, di-
goxygenin, and biotin.

42. An antibody protein according to any one of claims 1 to 24 conjugated to an im-
ageable agent.
30

43. The antibody protein of claim 42, wherein the imageable agent is a radioisotope.

44. The antibody protein of claim 43, wherein said radioisotope is a y-emitting radioi-
sotopes.

35



10 55. The nethod of claimb54, wherein the tunor is a tunor having cancer
cells selected fromthe cancer group consisting of colorectal cancers,

non-small cell lung can- cers, breast can ck cancer
ovari an canc®®%/47#g cancers, blad- der ﬂmﬂl Hi Hml c BSRERPYOAIY
metastatic cancers of the brain. 15 56. ofs ckai m 54, wherein

the contacting is effected in vitro. 57 The rrethod of claimb54, wherein
the contacting is effected in vivo. 58. 78 method of detect | ng the presence

of agti yaf eq'h%tér%?ahg?ré‘lreﬂph ?2'4& Wﬁ'é?& %Qld radxorg y'pbrlg 123 nf | ammat i on or

a tunor, characteris Int a sanp 0SSl containing activated
stromal fibroblasts, is contacted with an antl body protein according to any

one o | 35" eS8 ety 38 35 BB g gy o

det ecting tbﬁclﬁirﬁé%@@@fanﬁaé Hhéﬁﬁé’é&ﬁmaﬂ@@&@é&agﬁt@iﬁéﬁg the presence of
activated stromal fibroblasts in wound healing, inflammtion or a tunor.

59. The nethod of claim58, wherein the tunor is a tunor having cancer

ron- 2 c AN ageplfel RsSs b ieRy h Ay PRI ERra BN HrY one

cancer, ovaof elaim$i86¢6 38 anthg phanmactsutiddiigdccdptableioaeies, pancreatic
cancers and netastatic cancers of the brain. 60. The nmethod of claim58 or

59, wherein the antibody protein is a protein according to any one of
claims 38 tQ ghhrmaceutical composition containing an antibody protein according to any one

of claims 42 to 45 and a pharmaceutically acceptable carrier.
15
49. The pharmaceutical composition of claims 46 to 48, for use in the treatment or im-
aging of tumors, wherein said tumors are associated with activated stromal fibro-
blasts, preferably wherein said tumors are tumors selected from the cancer group
consisting of colorectal cancers, non-small cell lung cancers, breast cancers, head
20 and neck cancer, ovarian cancers, lung cancers, bladder cancers, pancreatic can-

cers and metastatic cancers of the brain.

50. Use of an antibody protein according to anyone of claims 1 to 24 for the treatment
of cancer.
25
51. Use of an antibody protein according to anyone of claims 35 to 38 for the treat-
ment of cancer.

52. Use of an antibody protein according to anyone of claims 42 to 45 for imaging ac-
30 tivated stromal fibroblasts.

63. Use of an antibody protein according to anyone of claims 39 to 41 for detecting the

presence of activated stromal fibroblasts in a sample.



35 80 5 61. A nmethod of imaging the presence of "activated stromal

fibroblasts in a healin | d skin or a tunor, in a human
patient, chaw%%isgedmmmﬁ I“'& Fljﬁgti body protein accor diggg/gpdegsii One
of clainms 1 to CONJx geabl e agent is admnistered to a

human patient under conditions suitable for the formation of an
anti body-anti gen conpl ex, 10 (b) inmrging any conplex fornmed in this
manner. 62. The nethod of claim61l, wherein the tunor is a tunmor having
cancer 4. A swsthod ef treating tumors, neherein hetumnrds assogjated with activated stro-
cancers, non- |l.cell lu can- cers reast cancers, .pead.and neck
cancer . ovanTanterapEsi cabdis @ Hnebficing Rt a NSy wilt Rl Areteins
pancreati c chiterdifgad AnyRIrRSoRélaims AR6 2usord5 1188 hWRich.cobdprisesddmmactiny the
detecting tunor-stromm, characterised in that (a) a suitable sanple is
cont act ed witHmagwithhan gsaguntofseichantikastydpreteing edegtivamto teatthgi tnor. t o 24,
under conditions suitable for the formation of an anti body- 20
antigen conplex, (b) detecting the presence of any conplex so forned,

710 55. The method of claim 54, wherein the tumor is a tumor having cancer cells selected

from the cancer group consisting of colorectal cancers, non-small cell lung can-
cers, breast cancers, head and neck cancer, ovarian cancers, lung cancers, blad-
der cancers, pancreatic cancers and metastatic cancers of the brain.

15 56. The method of claim 54, wherein the contacting is effected in vitro.
57. The method of claim 54, wherein the contacting is effected in vivo.

58. A method of detecting the presence of activated stromal fibroblasts in wound
20 healing, inflammation or a tumor, characterised in that
(a) asample, possibly containing activated stromal fibroblasts, is contacted with
an antibody protein according to any one of claims 1 to 24 or 39 to 41 under
conditions suitable for the formation of a complex between said antibody and
antigen,
25 (b) detecting the presence of said complex, thereby detecting the presence of
activated stromal fibroblasts in wound healing, inflammation or a tumor.

59. The method of claim 58, wherein the tumor is a tumor having cancer cells selected
from the cancer group consisting of colorectal cancers, non-small cell lung can-
30 cers, breast cancers, head and neck cancer, ovarian cancers, lung cancers, blad-
der cancers, pancreatic cancers and metastatic cancers of the brain.

60. The method of claim 58 or 59, wherein the antibody protein is a protein according
to any one of claims 39 to 41.



(c) relating the presence of said conplex to the presence of tunor-strona.
64. The nmethod of claim®62, wherein said antibody is |labelled with a

detectabl e 25 mar ker. 65. A net hod troma in a human
patient, whiWP9%EMSiises (a) adninisteri ﬁl!mmmmulmmmran RGR/EBR@p711
protein according to any one of clains 42 to®45" uhder conditions suitable

for the formation of an anti body- 30 anti gen conplex, (b) imaging
any conpl ex so fornmed, and thereby imagg(ﬁg the presence of tunor- stroma in

s oBr B8 hTbtngiot il reKeREG LP bBuERBN YD R AT AHSIRGT, oo
accor di ng twoahd] imfiafhdduiskiher adanto) ini angumangratient achatacterised énthmtas set

forth in SEQ.ID NQ ,12.. 68., . An anti bqd rotein accordi to claim66 or
67" ur ther. (It 2R aniGody PesteiAcaringao any e aheiaRte  de Mot *conigted o0

ID NG 20 and agnjfkgeabie! shehe i 'sdntisterédtio 4 Huhhan patient under conditions
suitable for the formation of an antibody-antigen complex,
10 (b) imaging any complex formed in this manner.

62. The method of claim 61, wherein the tumor is a tumor having cancer cells selected
from the cancer group consisting of colorectal cancers, non-small cell lung can-
cers, breast cancers, head and neck cancer, ovarian cancers, lung cancers, blad-

15 der cancers, pancreatic cancers and metastatic cancers of the brain.

63. A method of detecting tumor-stroma, characterised in that
(a) asuitable sam'ple is contacted with an antibody protein according to any one
~ of claims 1 to 24, under conditions suitable for the formation of an antibody-
20 antigen complex,
(b) detecting the presence of any complex so formed,
(c) relating the presence of said complex to the présence of tumor-stroma.

64. The method of claim 62, wherein said antibody is labelled with a detectable

25 marker.

65. A method of imaging tumor-stroma in a human patient, which comprises
(a) administering to the patient an antibody protein according to any one of
claims 42 to 45, under conditions suitable for the formation of an antibody-

30 antigen complex,
(b) imaging any complex so formed, and thereby imaging the presence of tumor-

stroma in a human patient.

66. An antibody protein containing an amino acid sequence as set forth in SEQ ID
35 NO: 2.

HE



in SEQID NO 22. 69. A DNA nol ecule coding for an anti body protein
according to any one of clains 66 to 68. I5 70. A host cell carrying a DNA

nol ecul e acc hod of producing an

protein of aﬁé’g’ogrh'}gﬂg? jmﬂﬂm,lmwmmd met hod conprising t ?Eg@?g%zg"o
20 (a) cultlvatlng ‘thé hbst"cell *of claim 70 under conditions where
sai d antibody protein is expressed by said host cell, and (b) isolating
said protein. 72. An antibody protein afcording to any one of claims 66 to
68 whisch is conjugated 25 to a radioisotope, preferably [err] 73. A
pharnaceutlcal conposition conprising an anti body protein according to any
one of cl&dl.ns Ad6antib@ly protein accarding tpblaiméeiurthesicoptainiog @radminaacidi se-.

quence as set forth in SEQ ID NO: 12.

68. An antibody protein according to claim 66 or 67 further containing an amino acid
10 sequence as set forth in SEQ ID NO: 20 and an amino acid sequence as set forth
in SEQ ID NO: 22.

69. A DNA molecule coding for an antibody protein according to any one of claims 66
to 68.
15

70.  Ahost cell carrying a DNA molecule according to claim 69.

71. A method of producing an antibody protein of any one of claims 66 to 68, said
method comprising the steps of
20 (a) cultivating the host cell of claim 70 under conditions where said antibody
protein is expressed by said host cell, and
(b) isolating said protein.

72.  An antibody protein according to any one of claims 66 to 68 which is conjugated
25 to a radioisotope, preferably 3|, 12|, '%Re, *®Re, or Y.

73. A pharmaceutical composition comprising an antibody protein according to any
one of claims 66 to 68, or 72, and a pharmaceutically acceptable carrier.



