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comprise framework modifications resulting in the 
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relates to the use of Said antibodies for diagnostic and 
therapeutic purposes and methods of producing Said anti 
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HindIII 
aag CttGCCGCCACCatggatt Ca Cagg CCC aggtt Cttatgtta CtgCC gCtatgggta 

1 - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

tt CgaaCGGCGGTGGita CCta agtgtCC ggg to Caagaata Caatga C9g CgataccCat 
KOZak Sequence 

M D S O A. O. W. L. M. L. L. P L W V 

tCtggta CCtgtgggga Cattgttgatgtca cagtotCCatCctCCCtag Ctgtgtcagtt 
61 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

aga CC atgga Ca CCCCt9ta a CaCta Cagtgt Cag agg taggaggg at CG a Ca Cagt Caa 
S G T C G D I W M S Q S P S S L A V S V 

ggaga gadggitta Citat gag CtgCaagtCC agt Caga gCCttittata tagt Cqtaat Caa 
121 - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

CCtCt Ctt CCaatgata CtC ga CQtt Caggit cagt Citcggaaaatatat Cag Cattagtt 
G E K V T M S C K S S () S L L Y S R N 0. 

CDR 

daga a Cta Cttgg CCtggitt CCd gCaga a gCC aggg Cagt Ct CCtaa a CtgCtgattitt C 
181 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- 

tt Cttgatga a CC gqa CC daggt. Cqt CttC ggtCCCgt Cagaggatttga CQaCtaaaag 
K N Y L. A. W. F O C K P G O S P K L E I F 

tggg Cat CCaCtaggga at CtggggtCCCtgat CQCtt Ca Cagg Cagtggatttggga Cig 
241 - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

a CCC gtaggtgat CCCttagd C C C Cagg ga C tag CQaagtgtCC gt Ca CCta a a CCCtgc 
W A S T R E S G W P D R F T G S G F G T 

CDR 2 

gattt Caat Ct. Ca CC at Cag CagtgtgCagg Ctgagga CCtgg Cagitt tatga Citgtcag 
301 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

Ct a dagitta gagt (g tagt CQt Ca CaCt CC gaCt CCtgga CC gt Caa at a Ctga CagtC 
D F N L T I S S W Q A E D L A V Y D C Q 

Caat attt tag Citat CC gCt Ca C9tt CGgtgCtggga CCaag Ctggag Ctga AAC GTGAG 
361 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

gttata aa at C gatagg Cgagtg Caag CCaC ga CCCtggitt CQaCCt CqaCtTTGCACTG 
Splice donor Site 

Q Y F. S. Y P L I F G A G T K L E L K 
CDR 3 

BamHI 
Tggat CC 
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HindIII 
AAGCTTGCCGCCACCATGGGATGGAGCTGGGTCTTTCTCTTTCTCCTGTCAGGAACTGCA 

1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

TTCGAACGGCGGTGGTACCCTAC CTCGACCCAGAAAGAGAAAGAGGACA GT CCTTGACGT 
KOZak Sequence 

M G W S W W F L F L L S G T A 

GGTGTCCTCTCTGAGGTCCAGCTGCA ACAGTCTGGACCTGAGCTGGTGAAGCCTGGGGCT 
61 - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

CCACAGGAGAGA CTCCAGGT CGACGTTGTCAGACCTGGACCGACCACTTCGGACCCCGA 

G W L S E W C L G O S G P E L V K P G A 

TCAGTAAAGATGTCCTGCAAGACTTCTAGATACACATTCACTGAATACAC CATACACTGG 
l21 - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

AGTCATTCTACAGGACGTTCTGAAGATCTATGTGTAAGTGACTTATGTGGTATGTGACC 

S V K M S C K T S R Y T F T E Y T I H W 
CDR 1 

GTGAGACAGAGCCAGGAAAGAGCCTTGAGTGGATTGGAGGTATTAATCCT. AACAATGGT 
181 - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

CACTCTGTCTCGGTACCTTTCTCGGAACT CAC CTAAC CTCCATAATTAGGATTGTTACCA 

W R Q S H G K S L E W I G G | N P N N G 
CDR 2 

ATTCCTAACTACAACCAGAAGTTCAAGGGCAGGGCCACATTGACTGTAGGCAAGTCCTCC 
241 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - h - - - - - - - - - - - - - - - - - - - -- 

TAAG GATTGATGTTAGTCT CAAGTTCCCGTCCCGGTGTAACTGACATCCGTTCAGGAGG 

I P N Y N Q. K. F. K. G R A T L T W G K S S 

AGCACCGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGATTCTGCGGTCTATTTCTGT 
301 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

TCGTGGCGGATGTAC CTCGAGGCGTCGGACT G TAGACTCCTAAGACGCCAGATAAAGACA 

S T A Y M E S E D S A. V Y F. C. L R S T 

FG25A 
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GCAAGAAGAAGAATCGCCTATGGTTACGACGAGGGCCATGCTATGGACTACTGGGGTCAA 
a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 

CGTTCTTCTTCTTAGCGGAT ACCAATGCTGCTCCCGGTACGATAC CTGATGACCCCAGTT 

A R R - R - A - Y - 6 Y. D - E G H A M D Y W G Q 
CDR 3 

BamHI 
GGAAC CTCAGTCACCGTCTCCTCAGGTGAGGGATCC 

CCTTGGAGTCAGTGGCAGAGGAGTCC ACT CACCTAGG 
Splice donor Site 

51 

101 

151. 

201 

251 

301 

351 

451 

551 

651 

701. 

T S V 

gaatt CCag C 

CGGGGT CAT 

ACGGTAAATG 

GT CAATAATG 

GAC GT CAATG 

CAAGTGTATC 

ATGGCCCGCC 

CTTGGCAGA 

TTTTGGCAGT 

TCCAAGTCC 

ATCAACGGGA 

ATGGGCGGTA 

AGTGAACCGT 

ATAGAAGACA 

GGAA CGCGGA 

T V 

a CaCtgg CGg 

AGTTCATAGC 

GCCCGCCTGG 

ACGTATGTTC 

GGTGGAGTAT 

ATAGCCAAG 

TGGCATTATG 
Sna B I 

CATCACGTA 

A CAT CAATGG 

CACCCCATG 

CTTTCCAAAA 

GGCG GTACG 

CAGATCGCCT 

CCGGGACCGA 

S S 

FIG.25B 

Spe I 
CC gttACTAG 

CCATATATGG 

CTGACCGCCC 

CCATAGTAAC 

TTACGGTAAA 

TACGCCCCC 

CCCAGTACAT 

TTAGTCATCG 

GCGTGGAAG 

ACGTCAATGG 

TGTCGTAACA 

GTGGGAGGTC 

GGAGACGCCA 

TTATTAATAG 

AGTTCCGC GT 

AACGACCCCC 

GCCAATAGGG 

CTGCCCA CTT 

ATTGACGTCA 

GACCTTATGG 

CTATTACCAT 

CGGTTTGACT 

GAGTTT GTTT 

ACTCCGCCCC 

TATATAAGCA 

TCC ACGCTGT 
Sa C 

CC GCGGCCGGGA TCCAGCCTCC 

TTCCCCGTGC CAAGAGF GAC GTAAGTACCG 

FIG.26A 

TAATCAATTA 

TACATAACTT 

GCC CATTGAC 

ACTTTCC ATT 

GGCAGTACA 

ATGACGGAA 

GACTTTCCTA 

GGTGATGCGG 

CACGGGGATT 

TGGCACCAAA 

ATTGACGCAA 

GAGCTCGTTT 

TGACCCC 

ACGGTGCATT 

CCTATAGAGT 
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751 

801 

851 

901 

951 

1001 

105. 

1 O1 

1151 

12 Ol 

1251 

13 O. 

1351 

14O1 

45 

15 O1. 

551 

16O1 

1651 

17 O1 

1751. 

18O1 

CTATAGGCCC 

TGGGGTCTAT 

AGCCTATAGG 

ACGATACTTT 

TTTATTGGCT 

TGTATTTTTA 

CAACACCACC 

TCTCCACGCG 

AGCGGCGGAG 

ATGGTCGCTC 

ACAGCAC GAT 

GGGTATGTGT 

atttgga aga 

ttgtgtt Ctg 

gtggaggg Ca 

Caga Cataat 

totg Cagt Ca 

GGATTCACAG 
D S () 

CCTGGGGGA 
T C G D 
GTTGGAGAGA 

W. G. E. 
Xb a I 

TTCTAGAAA 

ACCCCCTTGG 

ACACCCCCGC 

TGTGGGTTAT 

CCATTACTAA 

ATATGCCAAT 

CAGGAGGGG 

GTCCCCA GTG 

AATCTCGGGT 

CTTCTA CATC 

GGCAGCTCCT 

GCCCACCACC 

CGAAAATGA 
Af. I I 
Ctta a 99 Cag 

at a a gagt Ca 

gtgtagt Ctg 

a gCtga Caga 

CC gtCCttga 

GCCCAGGTTC 
A () V 
CATTGTGATG 

I W M 
AGGTTACTAT 
K W T M 

CAAAAGAACT 

CTTCTTATGC 

TTCCTCATGT 

TGACCATTAT 

TCC ATAACAT 

ACACTGTCCT 

TCTCATTTAT 

CCCGCAGTTT 
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ATGCTATACT 

TATAGGGAT 

TGACCACTCC 

GGCCTTTGC 

TCAGAGACTG 

TATTTACAAA 

TATAAACA 
BspE I 

ACGTGTTCCG GACATGGGCT 

CGAGCCCTGC 

GCTCCTAAC 

ACCA GTGGC 

GCTC ggggag 

Cgg Caga aga 

gdggta a CtC 

a gCagta Ct C 

Cta a Caga Cit 
Mlu I 

Ca C gCdt.CtC 

TTATGTTACT 
L. M. L. L. 
TCACAGTCTC 
S Q S 

GAGCTGCAAG 
S C K 

ACTTGGCCTG 
3- R - N - O - K. N. Y. L-A W 

AGTCCCTAA ACTGCTGATT TTCTGGGCAT 
O S P K I F W A 

FG.26B 

TCCCATGCCT 

AGTGGAGGCC 

CGCACAAGGC 

CGgg CttgCa 

agatgCagg C 

CC gttgCggit 

gttgCtgCCg 

gttcCttt CC 
Hind II 

US 2003/0143229 A1 

GTTTTTGGCT 

GGTATAGCTT 

CCTATTGGTG 

CACAA CTCTC 

ACACGGACTC 

TTCACATATA 

TAACGTGGGA 

CTTCTCCGGT 

CCAGCGA CTC 

AGACTTAGGC 

CGTGGCGGTA 

CC gCtga CGC 

a gCtgagttg 

gCtgtt da C9 

Cg CGC gCCaC 

atgggit Cttt 

gggaag CttG CCGCCACCAT 
M 

Kpn I 
GCCGCTATGG GTATCGGTA 

P L. W. W. S. G 
CATCCCCCT AGCTGTGTCA 
P S S L A V S 
CCAGTCAGA GCCTTTATA 
S S Q S L L Y 

CDR I 
GTTCCAGC AG AAGCCAGGGC 

F O O K P G 

CCACTAGGGA ATCTGGGGTC 
S T R E S G V 

CDR 2 
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1851 

1901 

1951 

2001 

2O51 

2101 

215. 

225 

2301 

2351 

24O1 

2451 

25 O1. 

2551. 

26 O. 

2651 

2701 

2751 

28O1 

2851. 

2901 

Jul. 31, 2003 Sheet 14 of 49 

CCTGATCGCT TCACAGGCAG TGGATTTGGG ACGGATTTCA 
P D R F T G S G F G T D F 

CAGCAGTGTG CAGGCTGAGG ACCTGGCA GT TTATGACTGT 
S S W O A E D - A V Y D C 

TTAGCTATCC GCTCACGTTC GGTGCTGGGA CCAAGCTGGA 
F S Y P 

CDR 3 
Ban 

GAGTgg at CC 

GCCCTG GA 

TAAACAC CAT 

TGT CTTCAC 
W F I 

CTGTTGTGTG 
S W W C 
GGAAGGGG 
W. K. W 
AGAGCAGGAC 

E O D 
TGAGC AAAGC 

S K A 
CAT CAGGGCC 
H O G 

TTAGAGGGAG 
k 

CCCACCTTT 

CGGTCCTCCA 

AATTATGCTA 

CTGTGGTGGA 

GTTTTTTGTG 

GGGGAGGGGG 

AGACCCCACT 

AACAGGGGAG 

GCCTCGTGAT 

| T F 

ATCTGGGATA 

ATGCGC AAA 

CCTGTTIGCT 

TTCCCGCCAT 
F P P 

CCTGCTGAAT 
L N 

ATAACGCCCT 
D N A L 
AGC AAGGACA 
S K D 

AGACTACGAG 
D Y E 

TGAGCTCGCC 
S S P 

AAGTGCCCCC 

GGCCTCTGAC 

GCCA CTTT 

ATGTTGGAGG 

TCTAATAAAA 

TGCAGGCCT 

AGGCCAGAAT 

GGACAAACAG 

TGAGCTGGAA 

ACGCCTAT 

G A G 

AGCATGCTGT 

CAACACACCC 

T K L E 

TTTCTGTCTG 

AAGGGCAGAA 

TCTTTCCTCA GGAACTGTGG 

CTGATGAGCA 
S D E O 
AACTTCTATC 
N F Y 

CCAATCGGGT 
O S G 

GCAC CTACAG 
S T Y S 
AAACACAAAG 
K H K 

CGT CACAAAG 
W T K 

ACCTGCTCCT 

CCTTTTTCCA 

CAC CT CACCC 

AGAATGAATA 

GATATTTATT 

CTATCTGGAG 

GA CTCCAAGA 

TGGCTGGACT 

ATTTGCAGC 

TTATAGGTTA 

FG.26C 

T V 
GTGAAATCT 

L. K. S 
CCAGAGAGGC 
P R E A 
AACTCCCAGG 
N S O 

CCT CAGCAGC 
L S S 

TCTACGCCTG 
W Y A C 
AGCTTC AACA 
S F N 

CA GT CCAGC 

CAGGGGACCT 

CCCTCCTCCT 

AATAAA GTGA 

TTCATTAGAT 

GCCAGGTAGG 

GCT ACAGGAA 

CTGCAC CATA 

GAATCTTGA 

ATGTCATGAT 

US 2003/0143229 A1 

ATCT CACCAT 
N L T I 

CAGCAATATT 
( 0 Y 

GCTGAAAC GT 
L. K. R 

TCCCTAACAT 

CTTTGTTACT 

CTGCAC CATC 
A A P S 
GGAACTGCCT 
G T A 

CAAA GTACAG 
K V O 

AGAGTGTCAC 
E S W T 
ACCCTGACGC 
T L T 
CGAA GT CACC 

E V T 
GGGGAGA GTG 
R G E C 
CTGACCCCCT 

ACCCCTATTG 

CCTTGGCTTT 

ATCTTT GCAC 

ATGTGTGTTG 

GCTGGCCTTG 

GGCAGGTCAG 

ACACACAATC 

AGACGA AAGG 

AATAATGGT 
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2951 

3 OO1 

305 

31 O1 

31.51 

3251 

3301 

335 

3401 

3451 

355 

3651 

3701 

37.51 

3801 

3851 

3901 

3951 

4001 

4051 

4 Ol 

TCTTAGAC GT 

TTGTTTATTT 

AACCCTGATA 

CAACATTTCC 

TGTTTTTGCT 

AGTTGGGTGC 

ATCCTTGAGA 

TAAA GTTCTG 

AGC AACTCGG 

TCACCAGTCA 

ATGCAGTGCT 
PVU 

CAGGTGGCAC 

TTCTAAATAC 

AATGCTTCAA 

GTGTCGCCCT 

CACCCAGAAA 

ACGAGTGGGT 

GTTTCGCCC 

CTATGTGGCG 

CGCCGCATA 

CAGAAAAGCA 

GCC ATAACCA 
I 
CGGAGGACCG TGACAA CGAT 

GGGGATCATG 

CATACCAAAC 

CGTTGCGCAA 

CAATTAATAG 

CCGGCCCTT 

AGCGTGGGTC 

TCCCGTATCG 

ACGAAAT AGA 

AACT GT CAGA 

CATTTTTAAT 

GACCAAAAC 

TAGAAAAGAT 

TAACTCGCC 

GACGAGCGTG 

ACTATTAACT 

ACTGGATGGA 

CCGGCTGGCT 

TCGCGGTATC 

TAGTTATCTA 

CAGATCGCTG 

CCAAGTTTAC 

TTAAAAG GAT 

CCTTAACGTG 

CAAAGGATCT 

TTTTCGGGGA 

ATTCAAATAT 

TAATATTGAA 

TATTCCCTTT 

CGCTGGTGAA 

TACATCGAAC 

CGAAGAACGT 

CGGTATTATC 

CACTATTCTC 

TCTTACGGAT 

TGAGTGATAA 

AAGGAGCTAA 

TGATCGTTGG 

ACACCAC GAT 

GGCGAACTAC 

GGCGGATAAA 

GGTTTATTGC 

ATTGCAGCAC 

CACGACGGGG 

AGATAGGTGC 

TCATATATAC 

CTAGGTGAAG 

AGTTTCGTT 

TCTTGAGATC 

FG.26D 
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AATGTGCGCG 

GTATCCGCTC 

AAAGGAAGAG 

TTT GCGGCAT 

AGTAAAAGAT 

TGGATCT CAA 

TTTCCAATGA 

CCGTGTGAC 

AGAATGACTT 

GGCATGACAG 

CACTGCGGCC 

CCGCTTTTTT 

GAACCGGAGC 

GCCTGCAGCA 

TTACTCTAGC 

GTGCAGGAC 

TGATAAATCT 

TGGGGCCAGA 

AGTCAGGCAA 

CT CACTGATT 

TTAGATTGA 

ATCCTTTTTG 

CCACTGAGCG 

CTTTTTTTCT 

US 2003/0143229 A1 

GAACCCCTAT 

ATGAGACAAT 

TATGAGTATT 

TTT GCCTTCC 

GCTGAAGATC 

CAGCGGTAAG 

TGAGC ACTTT 

GCCGGGCAAG 

GGTTGAGTAC 

TAAGAGAATT 

AACTTACTC 

GCACAAC ATG 

TGAATGAAGC 

ATGGCAACAA 

TTCCCGGCAA 

CACTTCTGCG 

GGAGCCGGTG 

TGGTAAGCCC 

CTATGGATGA 

AAGCATTGGT 

TTTAAAACTT 

ATAATCT CAT 

TCAGACCCCG 

GCGCGTAATC 
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41.51 

4251 

4301 

435. 

4451 

4551. 

4651 

47 O1 

4751 

480 

485.1 

4901 

4951 

5 OO1 

5 O5. 

51 Ol 

5151 

5251 

5301 

TGCTGCTTGC 

GGATCAAGAG 

CGCAGATACC 

TTCAAGAACT 

ACCAGTGGCT 

CAAGACGATA 

TCGTGCACAC 

CCTACAGCGT 

CGGACAGGTA 

GAGCTTC CAG 

CCACCTCTGA 

GCCTATGGAA 

TGCTGGCCTT 

GGATAACCGT 

GAA CGACCGA 

AGCGGTATT 

GTGCACTCTC 

CACTCCGCTA 

CAACACCCGC 

TACAGACAAG 

ACC GTCATCA 

GGTGTGGAAA 

CATCT CAATT 

GCATGCATCT 

AAACAAAAAA 

CTACCAA CTC 

AAATACTGTC 

CTGTAGCACC 

GCTGCCA GTG 

GTTACCGGAT 

AGCCCAGCT 

GAGCTATGAG 

TCCGGTAAGC 

GGGGAAACGC 

CTTGAGCGTC 

AAACGCCAGC 

ACCACCGCTA 

TTTTTCC GAA 

CTTCTAGTGT 

GCCTACATAC 

GCGATAAGTC 

AAGGCGCAGC 

GGAGCGAACG 

AAAGCGCCAC 

GGCAGGGTCG 

CTGGTATCTT 

GATTTTTGTG 

AACGCGGCCT 
BspU11 I 

TTGCTCACAT GTTCTTTCCT 

ATTACCGCCT 

GCGCAGCGAG 

TTCTCCTTAC 

AGTACAATCT 

TCGCTAC GTG 

GACGCGCCC 

CTG GACCGT 

CCGAAACGCG 

GTCCCCAGGC 

AGTCAGC AAC 

CAATTAGTCA 

TTGAGGAGC 

TCAGTGAGCG 

GCATCTGTGC 

GCTCTGATGC 

ACTGGGTCAT 

TGACGGGCTT 

CTCCGGGAGC 

CGAGGCAGCT 

TCCCCAGCAG 

CAGGCTCCCC 

GCAAC CATAG 

FG.26E 
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CCAGCGGTGG 

GGTAACTGGC 

AGCCGTAGTT 

CTCGCTCTGC 

GTGTCTTACC 

GGTCGGGCTG 

ACC TACACCG 

GCTTCCCGAA 

GAACAGGAGA 

TATAGTCCTG 

ATGCTCGTCA 

TTTTACGGTT 

GCGTTATCCC 

TGATAC CGCT 

AGGAAGCGGA 

GGTATTTCAC 

CGCATA GTTA 

GGCTGCGCCC 

GTCTGCTCCC 

TGCATGTGTC 

GTGGAATGTG 

GCAGAAGTAT 

AGCAGGCAGA 

TCCCGC CCCT 

US 2003/0143229 A1 

TTTGTTTGCC 

TTCAGCAGAG 

AGGCCACCAC 

TAATCC GTT 

GGGTTGGACT 

AACGGGGGGT 

AACTGAGATA 

GGGAGAAAGG 

GCGCACGAGG 

TCGGGTTTCG 

GGGGGGCGGA 

CCTGGCCTTT 

CTGATTCTGT 

CGCCGCAGCC 

AGAGCGCCTG 

ACCGCATATG 
BSt 11 07 I 

AGCCAGTATA 

CGACACCCGC 

GGCATCCGCT 

AGAGGTTTTC 

TGT CAGTTAG 

GCAAAGCATG 

AGTATGCAAA 

AACT CCGCCC 
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535 

5401 

5451. 

5501 

5551 

5 601 

5651 

5701 

5751 

585.1 

69 O1 

5951 

6 OO1 

605. 

6101 

6151 

6201 

6251 

6301 

6351 

6451 

6501 

ATCCCGCCCC 

ACTAATTTTT 

TATTCCAGAA 

AAGCTAGCTT 

GAAGCGGAAC 

TGAATGTCAG 

AGAAAGCAGG 

GGTTTTATGG 

GTAAGGTTGG 

AGGATCTGAT 

ATCGTTTCGC 

CTTGGGTGGA 

TGCTCTGATG 

TTTT GT CAAG 

CAGCGCGGCT 

CTCGAC GTG 

GCCGGGGCAG 

TAA CTCCGCC 

TTTATTTATG 

GTAGTGAGGA 

CAC GCTGCCG 

ACGTAGAAAG 

CTACTGGGCT 

TAGCTTGCAG 

ACAGCAAGCG 

GAAGCCCTGC 

GGCGCAGGGG 

ATGATTGAAC 

GAGGCTATTC 

CCGCCGT (GTT 
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CAGTTCCGCC CATTCTCCGC 
Sfi 

US 2003/0143229 A1 

CCCATGGCTG 

CAGAGGCCGA GGCCGCCTCG 
Stu I/AV r II 

GGCTTTTTTG GAGGCCTAGG 

CAAGCACTCA GGGCGCAAGG 

CCAGTCCGCA GAAACGGTGC 

ATCTGGACAA GGGAAAACGC 

TGGGCTTACA TGGCGATAGC 

AACCGGAATT GCCAGCTGGG 

AAA GTAAACT GGATGGCTTT 
Bg II/Bcl I 

ATCAAGATCT GATCAAGAGA 

AAGATGGATT GCACGCAGGT 

GGCTATGACT 

CCGGCT GTCA 

ACCGACCTGT CCGGTGCCCT 
MSC I 

ATCGTGGCTG GCCA CGACGG 

TCACTGAAGC GGGAAGGGAC 

GATCTCCTGT 

CCATCATGGC TGATG CAATG 

TGCC CATTCG 

GATGGAAGCC 

GGCTCGC GCC 

GGC GAG (GATC 

GGTGGAAAAT 
RS r II 

TGGCGGACCG 

ACCACCAAGC 

GGTCTTGTCG 

AGCC GAACTG 

TCGTCGTGAC 

GGCCGCTTTT 

CTATCAGGAC 

CA CT CAC CT 

CGGCGGCGC 

GAAACATCGC 

ATCAGGATGA 

TTCGCCAGGC 

CCATGGCGAT 

CTGGATTCAT 

ATAGCGTTGG 

FIG.26F 

GGGCACA ACA 

GCGCAGGGGC 

GAATGAACTG 

GCGTTCCTTG 

TGGCTGCTAT 

TGCTCCTGCC 

ATACGCTTGA 

ATCGAGCGAG 

TCTGGACGAA 

TCAAGGCGCG 

GCCTGCTTGC 

CGACTGTGGC 

CTACCCGTGA 

GCCTCTGAGC 

CTTTT GCAAA 

GCTGCTAAAG 

TGACCCCGGA 

AAGCGCAAAG 

TAGACTGGGC 

GCGCCCTCTG 

CTTGCCGCCA 

CAGGATGAGG 

TCTCCGGCCG 

GACAATCGGC 

GCCCGGTTCT 

CAGGACGAGG 

CGCAGCTGTG 

TGGGCGAAGT 

GAGAAA GTAT 

TCCGGCT ACC 

CACGTACTCG 

GAGCAT CAGG 

CATGCCCGAC 

CGAATATCAT 

CGGCTGGGTG 

TATTGCTGAA 
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6551 

6601 

6651 

6701 
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680 
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6901 

695 

7001 

7051 

7101 
715 

72O1 

7251 

73O1 

7351 

74.O. 

7451 

75O1 

7551 

76O1 

765 

7701 
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GAGCTTGGCG GCGAATGGGC TGACCGCTTC CTCGTGCTTT 

CGCTCCCGAT 

TCTGAGCGGG 

TGCCATCACG 

TTCGGAATCG 

TCTCATGCTG 

GGTTCAGCTG 

TG CAAATCCG 

TGCCCCCGAA 

ATCTTT GTGA 

ACCTACAGAG 

AATGTGTTAA 

TATGGAACTG 

CCTGTTTT GC 

ACTCCAACA 

AAG GACTTTC 

TAAT AGAACT 

CACTGCTA A 

AGGCATAACA 

GCAT AGAGTG 

GCTTTTTAAT 

TTGACT AGAG 

CTTFAAAAAA 
MUn 

GCAATTGG 

TCGCAGCGCA TCGCCTTCTA TCGCCTTCTT 
Nsp V 

A CTCTGGGGT TCGAAATGAC CGACCAAGCG 

AGATTTCGAT TCCACCGCCG CCTTCTATGA 

TTTTCCGGGA 

GAGTTCTTCG 

CTGCCTGAGG 

TCGGCATCCA 

CTGCAGGAGT 

AGGAACCTTA 

ATTTAAAGCT 

ACTACTGATT 

ATGAAGGGA 

TCAGAAGAAA 

TTCACTCCT 

CTTCAGAATT 

CTTGCTTGCT 

CAAGAAAATT 

GTTATAATCA 

TCTGCTATTA 

TTGAAAGGG 

ATCAAATCA 

CCCCCACAC 

TTGTT AACTT 

CGCCGGCTGG 
Sma I 

CCCACCCCGG 

CTGGACGACC 

GGAAACCAGC 

GGGGAGGCAC 

CTTCTGTGGT 

CTAAG GTAAA 

CTAATTGTTT 

GCAGTGGTGG 

TGC CATCTAG 

CCAAAAAAGA 

GCTAAGTTTT 

TTGCTATTTA 

AGGAAAAAT 

TAA CATACTG 

ATAACTAT GC 

GTTAATAAGG 

GCC ATACCAC 

CTCCCCCTGA 

GTTATTGCA 

FIG.26 G 

ATGATCCTCC 

GCTCGATCCC 

TCGCGGAGTT 

AGCGGCTATC 

GATGGCCGCT 

GTGACATAAT 

TATAAAATTT 

GTGATTTTA 

AATGCCTTTA 

TGATGATGAG 

AGAGAAAGGT 

TTGA GTCATG 

CACCACAAAG 

ATTCTGTAAC 

TTTTTTCTTA 

TCAAAAATTG 

AATATTTGAT 

ATTTGTAGAG 

ACCTGAAACA 

GCTATAATG 

US 2003/0143229 A1 

ACGGTATCGC 

GACGAGTTCT 

ACGCCCAACC 

AAGGTTGGGC 

AGCGCGGGGA 
Nru I 

CTCGCGAGTT 

CTACCGGCAG 

CGCGCATCCA 

TTGGTCCCGG 

TGGACAA ACT 

TTAAG GTAT 

GATTCCAACC 

ATGAGGAAAA 

GCTACT GCTG 

AGAAGACCCC 

CGT (GTTTAG 

GAAAAAGCTG 

CTTTATAAGT 

CCCACACAG 

TGTAC CTTTA 

GTATAGGCC 

GTTTT ACTTG 

TAAAATGAAT 

GTACAAATA 
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7751. AAGCAAT AGC ATCACAAATT TCACAAATAA AGCATTTTTT TCACTGCATT 

7801 CTAGTTGTGG TTTGTCCAAA CTCATCAATG TATCTTATCA TGTCTGGATC 

7851 TAATAAAAGA TATTTATTTT CATTAGATAT GTGTGTTGGT TTTTTGTGTG 

7901 CAGTGCCTCT ATCTGGAGGC CAGGTAGGGC TGGCCTTGGG GGAGGGGGAG 

7951 GCCAGAATGA CTCCAAGAGC TACAGGAAGG CAGGTCAGAG ACCCCACTGG 

8001 ACAAACAGTG GCTGGACTCT GCAC CATAAC ACACAATCAA CAGGGGAGTG 

8051 AGCTGGAAAT TTGCTAGC 

FIG.26H 

1 TTGAAGA CGAAAGGGCCTCG GATACGCCTATTTTTATAGGTTAATGTCATGATAATAAT 

61 GGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTT 

121 ATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCT 

181 TCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGGTCGCCCTTATTCC 

241. CTTTTTTGCGGCATTT GCCTTCCTGTTTT GCT CACCCAGAAA CGCTGG GAAAGTAAA 

301 AGATGCTGAAGATCAGTTGGGTGCAC GAGTGGGTTACATCGAACTGGATCT CAACAGCGG 

361 TAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTCCAATGATGAGC ACTTTAAAGT 

421. TCTGCTATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGC AACTCGGTCGCCG 

481 CATACACTATTCTCAGAATGACTTGGTTGAGTACT CACCAGT CACAGAAAAGCATCTTAC 

541 GGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCC ATAACCATGAGTGATAAC ACTGC 

601 occacTactic acacicioassacassactancescrgencia 
661 CATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACC 

721 A concocercacaccacciaccrocacchargschachacaricochactart 
781 AACGGCGAACTACT ACTCTAGCTTCCCGGC AACAATTAAT AGACTGGATGGAGGCGGA 

FIG.27A 
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841 TAAA GTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAA 

901 ATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAA 

961 GCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAA 

1021 TAGACAGATCGCTGAGATAGGTGCCT CACTGATTAAGCATTGGTAACTGTCAGACCAAGT 

1081 TTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGT 

1141 GAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTG 

1201 AGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGC GT 

1261 AATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTT GTTTGCCGGATCA 

1321 AGAGCTACCAA CTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATAC 

1381 TGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTAC 

1441 ATAC CTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGICT 

1501 TACCGGGTTGG ACT CAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGG 

1561 GGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA 
1621 GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT 

1681 AAGCGGCAGGGCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTA 

1741. TCTTTATA GT CCTGTCGGGTTTCGCCAC CTCTGACTTGAGCGTCGATTTTT GTGATGCTC 

18 Ol GTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGC 

1861 circrescottiscreekriterricci certarctoarcierogata 
1921 CCGTATTACCGCCTTTGAGTGAGCTGATAC CGCTCGCCGCAGCCGAA CGACCGAGCGCAG 

1981 CGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTACGCATCT 

2041 GTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATA 

21 O1 GraccalatasarcoctacctacGrectegercargocrococcaca 

21 61 CCGCCAA CACCCGC GACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGA 

2221 CAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGT CAT CACCGAAA 

FIG.27B 
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2281. CGCGCGAGGCAGCATGCATCTCAATTAGTCAGCAAC CATAGTCCCGCCCCTAACTCCGCC 

2341 CATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTT 
24O1 Tartaracagascisscattractergascariccacaoracings 
2461 AdoctricketAssischaalaccaccitacascicagsscrocort 

2521. TCGCGCCAAACTTGACGGCAATCCTAGCGTGAAGGCTGGTAGGATTTTATCCCCGCTGCC 

2581 ATCATGGTTCGACCATTGAACTGCATCGTCGCCGTGTCCCAAAATATGGGGATTGGCAAG 

2641 AACGGAGACCTACCCTGGCCTCC GCTCAGGAA CGAGTCAAG ACTTCCAAAGAATGACC 

27 O ACAAC CTCTTCAGGGAAGG AAACAGAATCGGTGATTATGGGTAGGAAAACCTGGTTC 

2761 TC CATTCCTGAGAAGAATCGACCTTTAAAG GACAGAATTAAATAGTTCTCAGTAGAGAA 

2821. CT CAAAGAACCACCACGAGGAGCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTTAAGA 

2881. CTTATTGAACAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGT 

2941. CTGTTT ACCAGGAAGCCATGAATCA ACCAGGCCACCT CAGA CTCTTT GTGACAAGGATC 

3 OO1 AGC AGGAATTTGAAAGTGACAC GTTTTTCCCAGAAATTGATTTGGGGAAAATAAACTT 

3 O 61 CTCCCAGAAT ACCCAGGCGCCTCTCTGAGGTCCAGGAGGAAAAAGGCATCAAGTAAAG 

3121. TGAAGTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGCTCCCCTC 

3.81 cTaiscarcatatasaccatassacriticisscirassicirgrous 

3.241 GAACCTTACTTCTGTGGTGTGACATAATGGACAAACTAC CTACAGAGATTTAAA GCTCT 

3301 AAGGTAAATATAAAATT TAAGTGTATAATGT GTAAACTACTGATTCTAATTGTTTGT 

3361 GATTTTAGACCAAC CTATGGAACTGATGAAGGGAGCAGTGGTGGAATGCCTTTAAT 

342 (GAGGAAAAC CTGTTTT GCTCAGAAGAAATGCC ATCTAGTGATGATGAGGCTACTGCTGAC 

3481 ICT CAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCT 

3541. TCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAAT AGAACT CTTGCTTGCTTT 

36O1 GCTATTT ACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAAT ATGGAAAAATAT 

3661 TCTGTAACCTTTATAAG TAGGCATAACAGTTATAATCATAACAT ACT GTTTTTTCTTACT 

FG.27C 
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3721 CCACACAGGCAT AGAGTGTCTGCTATTAATAACTATGCT CAAAAATTGTGTACCTTAGC 

3781 TTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACT AGAGAT 
3841 EacoccataccacArtTGragger tacticciria accroccacacci 
39 O. ccTGAccroacAAAIGArecastirretteracteritaircacc 

3961 TTATAATGGTTACAAATAAAGC AAT AGCAT CACAAATTTCACAAATAAAGCATTTTTTTC 

4021 ACTGCATTCTAGTTGTGGTTTGTCCAAACT CACAATGTATCTTATCATGTCTGGATCTA 

4081 ATAAAAGAATTTATTTTCATTAGATATGTGTGTTGGTTTTTTGTGTGCAGTGCCTCTAT 

4.141. CTGGAGGCCAGGTAGGGCTGGCCTTGGGGGAGGGGGAGGCCAGAATGACTCCAAGAGCTA 

4 201 CAGGAAGGCAGGTCAGAGACCCC ACTGGACAAACAGTGGCTGGACTCT GCACCATAACAC 

4.261 Achachacacao Gasciccaricciacificacacactogcogcat 
A321 tacrisiaTA AGAICATIAccess cataGrcataccatatargest 
4381 CCGCGTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCC 

4 441 ATTGACGTCAATAATGACGATGTTCCCATAGTAACGCCAAAGGGACTTTCCATTGACG 

45O1 TCAATGGGGGAGTATTACGGTAAACT GCCCACTTGGCAGTACATCAAGTGTATCATAT 

4561 GCCAAG ACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCA 

4621. GiacArcaccitatesgacTccTacticacaoracarcicaratagicacecrat 
4681 TAC CATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACG 

474. GGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTFGTTTGGCACCAAAATCA 

4801 ACGGGACTTTCCAA AATGTCGTAACAA CTCCGCCCCATTGACGCAAATGGGCGGTAGGCG 

486 TGTACGGGGGAGGTCTAATAAGCAGAGCTCGTTTAGTGAACCGT CAGATCGCCTGGAG 

4921 ACGCC ATCC ACGCTGTTTTGAC CTCC AT AGAAGACACCGGGACCGATCCAGCCTCCGCGG 

4981 CCGGGAACGGTGCATTGGAACGCGGATT CCCCGTGCCAAGAGTGACGTAAG ACCGCCTA 

5 O41 TAGA GT CTATAGGCCCACCCCCTTGGCTCTTAGCAGCTATACT GTTTTTGGCTTGGG 
Bpu1102 I 

5101 GTCTATACACCCCCGCTTCCTCATGTTATAGGTGATGGTATAGCTTAGCCTATAGGTGTG 
FG-27D 
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XCm I 
51.61 GGTTATTGACCATATTGACCACTCCCCTATTGGTGACGATACTTTCCATTACTAATCCA 

5221 TAACATGGCTCTTTGCCACAACTCTCTTTATTGGCTATATGCCAATACACTGTCCTTCAG 

5281 AGACTGACACGGACTCTGTATTTTTACAGGATGGGGTCTCATTTATTATTTACAAATTCA 

5341. CATATACAACACCACCGTCCCCAGTGCCCGCAGTTTTTATTAAACATAACGTGGGATCTC 
BSpE I 

5401 CACGCGAATCTCGGGTACGTGTTCCGGACATGGGCTCTCTCCGGTAGCGGCGGAGCTTC 

54.61 TACATCCGAGCCCTGCTCCCATGCCTCCAGCGACT CATGGTCGCTCGGCAGCTCCTTGCT 

5521 CCTAACAGTGGAGGCCAGACTTAGGCACAGCAC GATGCCCACCACCACCAGTGTGCCGCA 

5581 CAAGGCCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCggggagcgggcttgcaccgc 
(PVU II) 

5641 tda C gCatttggaaga Citta agg Cag C9g Caga agadgatg Cagg Cagctgagttgttgt 

5701 gtt Ctgatad gag to a gagg tad CtCCC gttgCggtgCtgtta a C9gtggaggg Cagtgt 

5761 agt Ctgag CagtaCtC gttgCtgCCg CGC gCGCCaC Caga Cataata gCtgacaga Citad 
Mu I 

5821 Caga CitgttcCttt CCatgggit Cttitt Ctgcagt caccgtCCttgaCACGCGTCTCGGGA 
Hind III 

5881 AGCTTGCCGCCACCAGGGATGGAGCTGGGTCTTCTCTTTCTCCTGTCAGGAACTGCAG 
M G W S W W F F L L S G T A 
(PWu I) 

59 A1 GTGTCCTCTCTGAGGTCCAGCTGCAA CAGTCTGGACCTGAGCTGGTGAAGCCGGGGCTT 
G W L S E W O L Q O S G P E L V K P G A 

Xba Dra III 
6001 CAGTAAAGAGTCCTGCAAGACTTCTAGAT ACACATTCACTGAATACACCATACACTGGG 

S V K M S C K T S R Y T F T E Y T I H W 
CDR 1 

6061 GAGACAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGGTATTAATCCTAACAATGGTA 

W. R O S H G K S L E W I G G I N P N N G 
6121 TTCCTAACTACAACCAGAAGTTCAAGGGCAGGGCCA CATTGACGTAGGCAAGTCCTCCA 

I P N Y N 0 K F. K. G R A T L T W G K S S 
CDR 2 

6181 GCACCGCCTACATGGAGCTCC GCAGCCTGACATCTGAGGATTCTGCGGTCATTCTGTG 
S. T A Y M E L R S L T S E D S A V Y F C 

6241 CAAGAAGAAGAATCGCCTATGGTTAC GACGAGGGCC ATGCTATGGACTACTGGGGTCAAG 
A R R R I A Y G Y D E G H A M D Y W G O 

CDR 3 BamH I 
6301 GAA CCT CAGT CACCGTCTCCTCAGGTGAGTGGATCCTCTGCGCCTGGGCCCAGCTCTGTC 

G T S W T V S S 
FG.27E 
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6361 CCACACCGCGGT CACATGGCACCACCTCTCTTGCAGCCTCCACCAAGGGCCCATCGGTCT 
S T K G P S V 

6421. TCCCCCTGGCACCCTCCTCCAAGAGCAC CTCTGGGGGCACAGCGGCCCTGGGCTGCCTGG 
F P L A P S S K S T S G G T A A L G C L 

Age I 
6481. TCAAG GACT ACTTCCCCGAACCGGTGACGGTGTC GTGGAACT CAGGCGCCCTGACCAGCG 

V K D Y F P E P W T V S W N S G A L T S 

6541 GCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCT CAGCAGCGTGG 
G W H T F P A W L Q S S G Y S L S S V 

BSt E II 
6601. TGACCGTGCC CTCCAGCAGCTTGGGCACCCAGAC CTACATCTGCAAC GTGAACACAAGC 

W T V P S S S L G T G T Y I C N V N H K 

6661 CCAGCA ACACCAAGGTGGACAAGAAA GTTGAGCCCAAATCTTGTGACAAAACT CACACAT 
P S N T K W D K K V E P K S C D K T H T 

6721 GCCCACCGTGCCCAGCAC CTGAACTCCTGGGGGGACCGT CAGTCTTCCTCTTCCCCCCAA 
C P P C P A P E L L G G P S W F F P P 

6781 AACCCAAGGACACCCT CATGATCTCCCGGACCCCTGAGGCACATGCGTGGTGGGGACG 
K P K D T L M I S R T P E W T C V V V D 

684. TGAGCCAC GAAG ACCCTGAGGTCAA GT CAA CTGGTAC GTGGACGGCGTGGAGGTGCATA 
V S H E D P E V K F N W Y V D G V E V H 

6901 ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGGGTGGTCAGCGTCC 
N A K T K P R E E Q Y N S T Y. R V V S V 

6961 TCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAG GTCTCCAACA 
T W L H O D W L N G K E Y K C K V S N 

7021 AAGCCCTCCCAGCCCCCATCGAGAAAAC CATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
K. A. L. P A P J E K T J S K A K G O P R E 

7081 CACAGGTGTA CACCCTGCCCCC ATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGA 
P O V Y T L P P S R E E M T K N () V S L. 

7141 CCTGCCTGGT CAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC 
T C L V K G F Y P S D I A V E W E S N G 

72O1 AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCC 
O P E N N Y K T T P P W L D S D G S F F 

7261 TCTACAGCAAGCT CACCGTGGACAAGAGCAGGGGCAGCAGGGGAACGTCTTC CATGCT 
L. Y S K L T K S R W () () G. N. V. F S C V D 

FIG.27F 
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7321 CCGTGATGCATGAGGCTCTGCACAACCACTACAC GCAGAAGAGCCTCTCCCTGTCTCCGG 
S W M H E A L H N H Y T 0 K S L S L S P 

NgoM I 
7381 GTAAATGAGTGCGACGGCCGGCAAGCCCCGCTCCCCGGGCTCTCGCGGTCGCACGAGGAT 

G. K. k. 
7441 GCTTGGCAC GT ACCCCCTGTACATACTTCCCGGGCGCCCAGCATGGAAATAAAGCACCGG 

75O1 ATCTAATAAAAGATATTTATTTTCATTAGATATGTGTGTTGGTTTTTTGTGTGCAGTGCC 

7561 TCTATCTGGAGGCCAGGTAGGGCTGGCCTTGGGGGAGGGGGAGGCCA GAATGACTCCAAG 

7621 AGCTACAGGAAGGCAGGTCAGAGACCCCACTGGACAAACA GTGGCTGGA CTCTGCAC CAT 

7681 AACACACAATCAACAGGGGAGTGAGCTG Gaaatttgctagoga attaattic 7731 

FIG.27G 
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APCR1 vlo2 vio4 vloé vlos 
-o- 

vlo 1 vlo.5 vlo5 vio/ APCR4 

1St PCR 

APCR1 A vlo 1 

vlo2 B woS vloG D vlo/ 
C E 

vlo4 vlo5 vlo8 APCR4 

2nd PCR 

vlo2 F vio5 
G 

vlo.6 APCR4 

3rd PCR 

APCR1 A 
H 

vlo2 APCR4 

4th PCR 

RSP UP 
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1 19 
D I W M T Q S P D S L A V S L G E R A 

A GAC ATT GTG ATG ACC CAA TCT CCA GAC TCT TTG GCT GTG TCT CTA GGG GAG ACC CCC 

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

20 CDR1 27 A B C D E F 28 32 
T I N C K S S Q S L L Y S R N 0 K N Y 

A ACC ATC AAC TGCAAG ICC AGT CAG ACC CTT TIA IAT ICT AGA AAT CAA AAGAACTAC 

. . 
C --------------------------------------------------------- 

33 51 

L. A W Y Q Q K P G Q. P P K L L | F | W A 
A TIG GCCTGG TAT CAG CAG AAA CCA GGA CAG CCACCC AAA CTC CTC ATC TTTIGG GCI 

F . . . . . . . . . . . . . . 
B ----------TC --------------------------------------------- 

. . . . . . . . . . . . . . . Y. 
C -------------------------------------------------A------- 

52 CDR2 70 

S T R E S G V P D R F S G S G F G T D 
A AGC ACT AGG GAA ICTIGGG GTA CCT GAT AGG TTC AGT GGC AGT GGG TTT GGG ACA GAC 

FG.29A 
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71 88 
F T L T J S S L Q A E D W A V Y Y C 

A TTC ACC CTC ACC ATT AGC AGC CTG CAG GCT GAA GAT GTG GCA GTT TAT TAC TGT 
D 

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - G- - - - - 

C 

89 CDR3 107 
| Q Q Y F S Y P L T | F G Q G T K V E I K 

A CAG CAA TAT III AGC IATCCG CTCACGTTC GGA CAA GGG ACC AAG GTG GAA ATA AAA 
. . . & 

B --A - - - - - - ------------------------------------------------ 

C - - - - - - - - - - - - --------------------------------------------- 

FG.29B 



Patent Application Publication 

l 

51 

Ol 

15 

251 

301 

351 

40. 

451 

5 O1 

551 

65 

701. 

751. 

801 

851 

901 

951. 

1 OO1 

1051 

1101 

15 

Spe I 

Jul. 31, 2003. Sheet 29 of 49 

gaatt CCagC a CaCtgg C9g CC gttACTAG TTATTAATAG 

CGGGGTCATT 

ACGGTAAATG 

GT CAATAATG 

GAC GT CAATG 

CAAGTGTATC 

AGGCCCGCC 

CTTGGCAGTA 

TTT GGCAGT 

TCCAAGCTC 

ATCAACGGGA 

ATGGGCGGTA 

AGTGAACC GT 

ATAGAAGACA 

GGAACGCGGA 

CTATAGGCCC 

TGGGGTCTAT 

AGCCTATAGG 

ACGAACTTT 

TTTATTGGCT 

TGTATTTTTA 

CAACACCACC 

TCTCCAC GCC 

AGCGGCGGAG 

AGTTCATAGC 

GCCCGCCTGG 

ACGTATGTTC 

GGTGGAGTAT 

ATATGCCAAG 

TGGCATTATG 
SnaB I 

CATCTAC GTA 

ACACAATGG 

CACCCCATTG 

CTTTCCAAAA 

GGCGTGTACG 

CAGACGCCT 

CCGGGACCGA 

TTCCCCGTGC 

ACCCCCTTGG 

ACACCCCCGC 

TGTGGGTTAT 

CCATTACTAA 

ATATGCCAAT 

CAGGATGGGG 

GTCCCCAGTG 

AATCCGGGT 

CCATATATGG 

CTGACCGCCC 

CCATAGTAAC 

TTACGGTAAA 

TACGCCCCCT 

CCCAGTACAT 

TAGTCATCG 

GCGTGGATAG 

ACGTCAATGG 

TGTCGTAACA 

GTGGGAGGTC 

GGAGACGCCA 

AGTTCCGC GT 

AACGACCCCC 

GCCAAT AGGG 

CTGCCCACTT 

ATTGACGTCA 

GACCTTATGG 

CTATTAC CAT 

CGGTTTGACT 

GAGTTTGTTT 

ACTCCGCCCC 

TATATAAGCA 

TCCAC GCTGT 
SaC II 

GCGGCCGGGA TCCAGCCTCC 

CAAGAGTGAC 

CTTCTTATGC 

TTCCT CATGT 

TGACCATTAT 

TCCATAACAT 

ACACTGTCCT 

TCTCATTTAT 

CCCGCAGTTT 

GTAAGTACCG 

ATGCTATACT 

TATAGGGAT 

TGACCACTCC 

GGCTCTTGC 

TCAGAGACTG 

ATTTACAAA 

TTATTAAACA 
(BSDE I) 

ACGTGTTCCG GACATGGGCT 

CTTCTACATC CGAGCCCTGC TCCCATGCCT 

FIG.3OA 
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TAATCAATTA 

TACATAACTT 

GCC CATTGAC 

ACTTTCCATT 

GGCAGTACAT 

ATGACGGTAA 

GACTTTCCTA 

GGTGATGCGG 

CACGGGGATT 

TGGCACCAAA 

ATGACGCAA 

GAGCTCGTTT 

TTTGACCTCC 

ACGGTGCATT 

CCTATAGAGT 

GTTTTTGGCT 

GGTATAGCTT 

CCTATTGGTG 

CACAA CTCTC 

ACACGG ACTC 

TTCACATATA 

TAACGTGG GA 

CTTCTCCGGT 

CCAGCGACTC 



Patent Application Publication Jul. 31, 2003 Sheet 30 of 49 

1201 ATGGTCGCTC GGCAGCTCCT. TGCTCCTAAC AGTGGAGGCC 

1251 

130 

1351 

14 O1 

1451 

15O1 

1551 

16O1 

1651 

1701 

1751 

801 

1851 

1901. 

1951 

2001 

2051 

21 Ol 

ACAGCACGAT GCCCACCACC ACCAGTGTGC 

CTGAAAATGA 
Af. II 

atttggaaga Citta agg Cag 

GGGTATGTGT GCTC ggggag 

Cgg Cagdaga 

ttgttgttctg at aa gagt Ca gaggta actC 

gtggaggg Ca gtgtagt Citg a gCagta CtC 

Caga Cataat a gCtga Caga Cita a Caga Cit 
Mu I 

CCQt CCttga CacqcgtCtC tCtg Cagt Ca 

GGAGACAGAC ACACTCCTGC TATGGGTGCT 
E D T L. W. W. L. 

(BSpE I) 
CCTCCGGAGA 
S S G D I 

CATT GTGATG ACCCAATCTC 
W M T Q S 

GGGCCACCAT CAACTGCAAG 
R A T I N C K 

CTAGGGGAGA 
G E 

Xba I 
TTCTAGAAAT CAAAAGAACT ACTTGGCCTG 
S-R - N - 0 K N Y L. A W 

AGCCACCCAA ACTCCT CATC TTTTGGGCTA 
O P D K L L I F W A 

CTGATAGG TCAGTGGCAG TGGGTTTGGG 
D p R F S G. S G F G 

TAGCAGCCTG CAGGCTGAAG AT GTGGCAGT 
S S L Q A E D W A V 

TTAGC ATCC GCTCACGTTC GGACAAGGGA 
F. S. Y P 1 T F G () G 

CDR 3 
Bam H I 

GAGT ggat.cc ATCTGGGATA AGCATGCTGT 

GCCCTGTGAT TATGCGCAAA CAA CACACCC 

CGCACAAGGC 

Cggg CttgCa 

agatgCagg C 

CC gttgCggit 

gttgCtgCCg 

gtt CCttt CC 
Hind III 

gggaag CttG 

GCTGCTCTGG 
L L W 

CAGAC CTTF 
P D S L 

CCAGTCAGA 
S S Cl 

GTATCAGCAG 
Y O Q 

GCACTAGGGA 
S T R E 

CDR 2 
ACAGACTTCA 
T D F 

TTATTACTGT 
Y Y C 

CCAAGGTGGA 
T K W E 

TTTCTGTCTG 

AAGGGCAGAA 

TAAACAC CAT CCTGTTTGCT TCTTTCCTCA GGAACTGTGG 

FG.3OB 
T V 

US 2003/0143229 A1 

AGACTTAGGC 

CGTGGCGGTA 

CC gCtga CGC 

a gCtgagttg 

gCtgtta acg 

C9C9 CGCCaC 

atgggtCttt 

CCGCCACCAT 
M 

GTTCCAGGTT 
W P G 

GGC GTGTCT 
A W S 

GCCTTTTATA 
S Li Li Y 
CDR 1 
AAACCAGGAC 
K P G 

KpnI 
ATCTGGGGA 

S G W 

CCCT CACCAT 
T L T I 

CAGCAATATT 
( Qi Y 

AATAAAAC GT 
I K R 

TCCCTAACAT 

CTTTGTTACT 

CTGCACC ATC 
A A P S 
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2151 TGTCTTCATC TTCCCGCCAT. CTGATGAGCA GTTGAAATCT GGAACTGCCT 
V F I F P P S D E Q L. K. S G T A 

22O1 CTGTTGTGTG CCTGCTGAAT AACTTCTATC CCAGAGAGGC CAAAGTACAG 
S V V C L N N F Y P R E A K V Q 

2251 TGGAAGGTGG ATAACGCCCT CCAATCGGGT AACTCCCAGG AGAGTGTCAC 
W K W O N A O S N S Q E S V T 

2301 AGAGCAGGAC AGCAAGGACA GCAC CTACAG CCTCAGCAGC ACCCTGACGC 

2351 

2A. O1 

2451 

2501 

255.1 

2601 

2651 

27 O1 

2751 

28O1 

2851. 

29O. 

2951 

305 

31 O. 

31.51 

325 

3301 

E Q D 
TGAGCAAAGC 
L S K A 
CATCAGGGCC 
H O G 

TTAGAGGGAG 
Sk 

CCC ATCCTTT 

CGGTCCTCCA 

AATTATGCTA 

CTGTGGTGGA 

GTTTTTT GTG 

GGGGAGGGGG 

AGACCCC ACT 

AACAGGGGAG 

GCCTCGTGAT 

TCTAGAC GT 

TTGTTTATTT 

AACCCTGATA 

CAAC ATTTCC 

TGTTTTTGCT 

AGTTGGGTGC 

ATCCTTGAGA 

TAAA GT CTG 

S K D 
AGACTACGAG 

D Y E 
TGAGCTCGCC 

S S P 
AAGTGCCCCC 

GGCCTCTGAC 

GCC ACT 

ATGTTGGAGG 

TCTAAAAAA 

TGCAGGCCT 

AGGCCAGAAT 

GGACAAACAG 

TGAGCTGGAA 

ACGCCTATTT 

CAGGTGGCAC 

TTCTAAATAC 

AATGCTTCAA 

GTGTCGCCCT 

CACCCAGAAA 

ACGAGGGGT 

GTTTTCGCCC 

CTATGTGGCG 

S T Y S 
AAACACAAAG 
K H K 

CGT CACAAAG 
W T K 

ACCTGCTCCT 

CCTTTTTCCA 

CAC CT CACCC 

AGAATGAATA 

GATATTTATT 

CTATCTGGAG 

GACTCCAAGA 

TGGCTGGACT 

ATTT GCTAGC 

TTATAGGTTA 

TTTTCGGGGA 

ATTCAAATAT 

TAATATTGAA 

TATTCCCTTT 

CGCGGTGAA 

TACATCGAAC 

CGAAGAAC GT 

CGGTATTATC 

FIG.3OC 

S S 
TCTACGCCTG 
W Y A C 
AGCTTCA ACA 
S F N 

CAGTTCCAGC 
PSp5 II 

CAGGGGAC CT 

CCCTCCTCCT 

AATAAA GTGA 

TTCATTAGAT 

GCCAGGTAGG 

GCTACAGGAA 
CTGCAC CATA 

GAATTCTTGA 

ATGTCATGAT 

AATGTGCGCG 

GT ACCGCC 
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AGTAAAAGAT 

TGGATCT CAA 

TTTCCAATGA 

CCGTGTTGAC 

T L T 
CGAA GT CACC 

E V T 
GGGGAGAGTG 
R G E C 
CTGACCCCCT 

ACCCCTATTG 

CCTTGGCTTT 

ATCTTT GCAC 

ATGTGTGTTG 

GCTGGCCTTG 

GGCAGGTCAG 

ACACACAATC 

AGACGAAAGG 

AATAATGGTT 

GAACCCCTAT 

ATGAGACAAT 

TATGAGTATT 

TTTGCCTTCC 

GCTGAAGATC 

CAGCGGTAAG 

TGAGC ACTTT 

GCCGGGCAAG 
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CGTTGCGCAA 
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CTCGGCCCTT 

AGCGTGGGTC 

TCCCGTATCG 

ACGAAAT AGA 

AACTGTCAGA 

CATTTTTAAT 

GACCAAAATC 

TAGAAAAGAT 

GCGCTTGC 

GGATCAAGAG 

CGCAGAT ACC 

TT CAAGAACT 

ACCAGTGGCT 

CAAGACGATA 

CGTGCACAC 

CCTACAGCGT 

AACTCGCCT 

GACGAGCGTG 

ACTATTAAC 

ACTGGATGGA 

CCGGCTGGCT 

TCGCGGTAC 

AGTT ACTA 

CAGATCGCTG 

CCAAGTTTAC 

TAAAAG GAT 

CCTTAACGTG 

CAAAGGATCT 

AAACAAAAAA 

CTACCAA CTC 

AAAACTGTC 

CTGTAGCACC 

GCTGCCA GTG 

GTT ACCGGAT 

AGCCCAGCTT 

GAGCTATGAG 

CACTATTCTC 

TCTTACGGAT 

TGA GTGATAA 

AAG GAGCTAA 

TGATCGTTGG 

ACACCAC GAT 

GGC GAACTAC 

GGCGGATAAA 

GGTTTATTGC 

ATTGCAGCAC 

CAC GACGGGG 

AGATAGGTGC 

TCATATATAC 

CAGGTGAAG 

AGTTTTCCTT 

TCTTGAGATC 

ACCACCGCTA 

TTTTTCCGAA 

CTTCTAGTGT 

GCCTACATAC 

GCGATAAGTC 

AAGGCGCAGC 

GGAGC GAACG 

AAAGCGCCAC 
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AGAATGACTT 

GGCATGACAG 

CACTGCGGCC 

CCGCTTTTTT 

GAACCGGAGC 

GCCTGCAGCA 

TTACT CAGC 

GTTGCAGGAC 

TGAAAATCT 

TGGGGCCAGA 

AGTCAGGCAA 

CT CACTGAT 

TTTAGATTGA 

ATCCTTTTTG 

CCACTGAGCG 

CTTTTTTTCT 

CCAGCGGTGG 

GGTAACTGGC 

AGCCGTAGT 

CTCGCTCTGC 

GTGTCTTACC 

GGTCGGGCTG 

ACC TACACCG 

GCECCC GAA 

US 2003/0143229 A1 

GGTTGAGTAC 

TAAGAGAATT 

AACTTACTTC 

GCACAAC ATG 

TGAAGAAGC 

ATGGCAACAA 

TTCCCGGCAA 

CACTCTGCG 

GGAGCCGGTG 

TGGAAGCCC 

CTATGGATGA 

AAGCATTGGT 

TTTAAAACTT 

ATAATCTCAT 

TCAGACCCCG 

GCGCGTAATC 

TTTGTTT GCC 

TTCAGCAGAG 

AGGCCACCAC 

TAATCCTGTT 

GGGTTGGACT 

AACGGGGGGT 

AACTGAGATA 

GGGAGAAAGG 
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CTACTGGGCT 
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GTTCTTTCCT 
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TCAGTGAGCG 
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GCTCTGATGC 
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TGACGGGCT 

CTCCGGGAGC 

CGAGGCAGCT 

TCCCCAGCAG 

CAGGCCCCC 

GCA ACCATAG 

CAGTTCCGCC 

CAGAGGCCGA 

GGCTTTTTTG 

CAAGCACTCA 

CCA GT CCGCA 

ATCTGGACAA 

TGGGCTTACA 

AACCGGAATT 
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GAA CAGGAGA 

TATAGTCCTG 

ATGCTCGTCA 

TTTTACGGTT 

GCGTTATCCC 

TGATAC CGCT 

AGGAAGCGGA 

GGTATTCAC 

CGCATAGTTA 

GGCTGCGCCC 

GCTGCTCCC 

TGCATGTGTC 

GTGGAATGTG 

GCAGAAGTAT 

AGCAGGCAGA 

TCCCGCCCCT 

CATTCTCCGC 
Sfi 

Stu I/AVr 
GAGGCCTAGG 

GGGCGCAAGG 

GAAACGGTGC 

GGGAAAACGC 

TGGCGATAGC 

GCCAGCTGGG 

US 2003/0143229 A1 

GCGCACGAGG 

TCGGGTTTCG 

GGGGGGCGGA 

CCTGGCCTTT 

CTGATTCTGT 

CGCCGCAGCC 

AGAGCGCCTG 

ACCGCAATG 
BSt 11 OW I 

AGCCAGTATA 

CGACACCCGC 

GGCATCCGCT 

AGAGGTTTC 

TGTCAG TAG 

GCAAAGC ATG 

AGATGC AAA 

AACTCCGCCC 

CCCATGGCTG 

GCCTCTGAGC 
II 
CTTTTGC AAA 

GGCCGCCTCG 

GCGCTAAAG 

GACCCCGGA 

AAGCGCAAAG 

TAGACTGGGC 

GCGCC CTCTG 
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GT AAGGTTGG GAAGCCCTGC AAAGTAAACT GGATGGCTTT 
Bg II/Bcl I 

GGCGCAGGGG ATCAAGATCT GATCAAGAGA AGGATCTGAT 

ATCGTTTCGC 

CTTGGGTGGA 

TGCTCTGATG 

TTTT GT CAAG 

CAGCGCGGCT 

CTCGACGTTG 

GCCGGGGCAG 

CCATCATGGC 

TGCCCATTCG 

GATGGAAGCC 

GGCTCGCGCC 

GGC GAG (GATC 

GGTGGAAAA 
RS r II 

TGGCGGACCG 

GAGCTTGGCG 

CGCTCCCGAT 

TCTGAGCGGG 

TGCCATCACG 

TTCGGAATCG 

CCAGCTG 

GGTTCAGCG 

TGCAAATCCG 

ATGATTGAAC 

GAGGCTATTC 

CCGCCGTGTT 

ACCGACCTGT 

AAGATGGATT 

GGCTAGACT 

CCGGCTGTCA 

CCGGTGCCCT 
MSC I 

GCCA CGACGG ACGGGCTG 

TCACTGAAGC 

GATCTCCTGT 

TGAGCAATG 

ACCACCAAGC 

GGT CTTGTCG 

AGCC GAACTG 

CGTCG GAC 

GGCCGCTTTT 

CTATCAGGAC 

GCGAATGGGC 

TCGCAGCGCA 

GGGAAGGGAC 

CATCT CACCT 

CGGCGGCTGC 

GAAACATCGC 

ATCAGGATGA 

TTCGCCAGGC 

CCAGGCGAT 

CTGGATTCAT 

ATAGCGTTGG 

GAC CGCTTC 

TCGCCTTCTA 
NSp V 

ACTCTGGGGT 

AGATTCGAT 

TTCCGGGA 

GAGTTCTTCG 

CGCCTGAGG 

TCGGCATCCA 

TCGAAATGAC 

TCCACCGCCG 

CGCCGGCTGG 
Sma I 

CCCACCCCGG 

CTGGACGACC 

GGAAACCAGC 

FG3 OF 

GCAC GCAGGT 

GGGCACAACA 

GCGCAGGGGC 

GAATGAACTG 

GCGTTCCTTG 

TGGCTGCTAT 

TGCTCCTGCC 

ATACGCTTGA 

ATCGAGCGAG 

TCTGGAC GAA 

TCAAGGCGCG 

GCCTGCTTGC 

CGACTGTGGC 

CTACCCGTGA 

CTCGTGCTTT 

TCGCCTTCTT 

CGACCAAGCG 

CCTTCTATGA 

AGATCCTCC 

GCTCGATCCC 

TCGCGGAGT 

AGCGGCTATC 

US 2003/0143229 A1 

CTTGCCGCCA 

CAGGATGAGG 

TCTCCGGCCG 

GACAATCGGC 

GCCCGGTTCT 

CAGGACGAGG 

CGCAGCTGTG 

TGGGCGAAGT 

GAGAAAGTAT 

TCCGGCTACC 

CAC GT ACTCG 

GAGCATCAGG 

CATGCCCGAC 

CGAATATCAT 

CGGCTGGGTG 

TATTGCTGAA 

ACGGTATCGC 

GACGAGTTCT 

ACGCCCAACC 

AAGGTTGGGC 

AGCGCGGGGA 
Nru I 

CTCGCGAGTT 

CTACCGGCAG 

CGC GCATCCA 
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CCAAAAAAGA 
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TAACATACTG 

ATAACTATGC 
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CAGGTAGGGC 

TACAGGAAGG 

GCAC CATAAC 
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GATGGCCGCT 

GTGACAAAT 

TATAAAATTT 

GTGTATTTTA 

AATGCCTTTA 

TGATGATGAG 

AGAGAAAGGT 

TTGAGTCATG 

CACCACAAAG 

ATTCTGTAAC 

TTTTTTCTTA 

TCAAAAATTG 

AATATTTGAT 

ATTT GTAGAG 

ACCTGAAACA 

GCTTATAATG 

AGC ATTTTTT 

TATCTTATCA 

GTGTGTTGGT 

TGGCCTTGGG 

CAGGTCAGAG 

ACACAATCAA 

US 2003/0143229 A1 

TTGGTCCCGG 

TGGACAAACT 

TTAAGTGTAT 

GATTCCAACC 

ATGAGGAAAA 

GCTACTGCTG 

AGAAGACCCC 

CTGTGTTTAG 

GAAAAAGCTG 

CTTTATAAGT 

CTCCACACAG 

TGTACCTTTA 

GTATAGTGCC 

GTTTT ACTTG 

TAAAATGAAT 

GTTACAAATA 

TCACTGCATT 

TGTCTGGATC 

TTTTTGTGTG 

GGAGGGGGAG 

ACCCCACTGG 

CAGGGGAGTG 
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104 113. 
G Q G T L W T W S S 

A GGT CAA GGA ACC CTT GTC ACC GTC TCC TCA 

FG, 32D 
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1 TTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAAT 

61 GGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGGCGCGGAACCCCTATTTGTTT 

121 ATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCT 

81 TCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAA CATTTCCGTGTCGCCCTTATTCC 

241. CTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCT CACCCAGAAACGCTGGTGAAAGTAAA 

301 AGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGG 

361 TAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGC ACTTTTAAAGT 

421. TCTGCTATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGC AACTCGGTCGCCG 

481 CATAC ACTATTCT CAGAATGACTTGGTTGAGTACT CACCA GT CACAGAAAAGCATCTTAC 

541 GGATGGCATGACAGTAAGAGAATTATGCAGGCF GCCAAACC ATGA GTGATAACACTGC 

601 occacTactic acacicensuccess scinaccGCITTecca 
661 CATGGGGGATCATGTAACTCGCCTTGATCGTGGGAACCGGAGCTGAATGAAGCCAT ACC 

721 acacaoctocaccaccarciscascarschachaceticachactat 
781 AACTGGC GAACTACTTACTCTAGCTTCCCGGC AACAATTAAT AGACGGATGGAGGCGGA 

84. T AAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAA 

901 ATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCAC GGGGCCAGATGGTAA 

961 GCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGC AACTATGGATGAACGAAA 

1021 TAGACAGATCGC GAGATAGGGCCT CACTGATTAAGCATTGGTAACT GTCAGACCAAGT 

O81 TT ACT CATATAT ACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGT 

1141 GAAGATCCTTTTTGAAATCTCATGACCAAAATCCCTTAACGTGAGTTTCGTTCC ACTG 

1201 AGCGICAGACCCCGTAGAAAAGAT CAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGT 

1261 AATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCA 

132 AGAGCT ACCAA CTCTTTTTCCGAAGGT AACTGGCTTCAGC AGAGCGCAGATACCAAATAC 

1381 TGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAA CTCTGTAGC ACCGCCTAC 

FG.33A 
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1441 ATAC CTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCT 

150 TACCGGGTTGGACT CAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGG 

1561 GGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACA 

1621. GCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGT 

1681 AAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTA 

1741. TCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTC 

1801 GTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGC 

1861 criticcioccottrociceiriittocrocottarctoarctoragata 
1921 CCGTATTACCGCCTTTGAGTGAGCTGATAC CGCTCGCCGCAGCC GAA CGACCGAGCGCAG 

1981 CGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCCTTAC GCACT 

2O A1 GTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATA 

21 O1 GITAccGAAcarecciarctics acrossrcatsscrococcoacac 
2161 CCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGA 

2221 CAAGCGGACCGTCTCCGGGAGCTGCATGTGICAGAGGTTTTCACCGT CAT CACCGAAA 

2281. CGCGCGAGGCAGC AT GCATCT CAATTAGTCAGC AACC ATAGTCCCGCCCCTAACT CCGCC 

2341 CATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTT 
24O1 Tartarscagnosconsecco croscCrcrgascariccagnetagross 
2461 AccTicketershirtschactaserracascicagsscrocort 

25 21 TCGCGCCAAACTTGACGG CAATCCTAGCGTGAAGGCTGGTAGGATTTTATCCCCGCTGCC 

2581 ATCATGGTTCGACCATTGAACTGCATCGCGCCGGTCCCAAAAATGGGGATTGGCAAG 

264 AACGGAGACCTACCCTGGCCTCCGCTCAGGAACGAGTTCAAGTACTTCCAAAGAATGACC 

27 O1. ACAAC CTCTTCAGTGGAAGGTAAACAGAATCTGGTGAFTATGGGTAGGAAAACCTGGTTC 

2761 ICCATTCCTGAGAAGAATCGACCTTTAAAGGACAGAATTAATATAGTTCTCAGTAGAGAA 

2821. CT CAAAGAACCACCACGAGGAGCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTTAAGA 

FG 33B 
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2881 CTTATTGAACAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGT 

2941. TCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCT CAGACTCTTT GTGACAAGGATC 

3001 ATGCAGGAATTTGAAAGTGACACGTTTTTCCCAGAAATTGATTTGGGGAAATATAAACTT 

3061 CTCCCAGAATACCCAGGCGTCCTCTCTGAGGTCCAGGAGGAAAAAGGCACAAGTATAAG 

3121 TTTGAAGTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGCTCCCCTC 

3.81 CAAccratcArtATAGAccArosactrocioecretireign 
3241 GAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACC TACAGAGATTAAAGCTCT 

3301 AAGGAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGT 

3361 GTATTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAAT 

342 GAGGAAAACCTGTTT GCTCAGAAGAAATGCCA CTAGTGAGATGAGGCTACTGCTGAC 

3481. TCCAA CATCTAC CCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCT 

35A1 TCAGAATTGCTAAGTTTTT GAGTCATGCTGTGTTTAGTAAT AGAACT CTTGCTTGCTTT 

3601 GCTATTACACCACAAAGGAAAAAGCTGCACTGCTA ACAAGAAAATTATGGAAAAATAT 

3661 TCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTACT 

3721 CCACACAGGCAT AGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTAC CTTAGC 

3781 TTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACT AGAGAT 

384.1 RacAccataccacArtTGTAGGGT Actrocirasaccreccacacci 
3901 ccTGAccroacAIATSA scarrier GITACTGITIATGCAcc 
3961 TTATAATGGTTACAAATAAAGC AAT AGCATCACAAATTCACAAATAAAGCATTTTTTTC 

4021 ACTGCATTCTAGTTGTGGTTTGTCCAAACT CATCAATGTATCTTATCATGTCTGGATCTA 

4081 ATAAAAGATATTATTCATTAGATA GTG (GTTGGTTTTTTGG GCA GTGCCTCTAT 

414 CTGGAGGCCAGGTAGGGCGGCCTTGGGGGAGGGGGAGGCCAGAATGA CTCCAAGAGCTA 

42 Ol CAGGAAGGCAGGTCAGAGACCCCACTGGACAAACAGTGGCTGGACTCTG CACCATA ACAC 

FG.33C 
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4261 AcArcaccessagicacTagaharactascistricascacactoscaccot 
4321 tleficiaTAAG ArchattacGigercatacticataccatatatgcart 
4381 CCGC GT TACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAA CGACCCCCGCCC 

4441 ATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACG 

45O1 TCAATGGGTGGAGTATTTACGGTAAACTGCCC ACTGGCAGTACATCAAGTGTATCATAT 

4561 GCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCA 

4621 GracArcaccTArgencircCIACTGcatacarciacilitagicacecrat 
468 TAC CATGGTGATGCGGTTTTGGCAGTACAT CAATGGGCGTGGATAGCGGTTTGACTCACG 

4741 GGGATTTCCAAGTCTCCACCCCATTGACGTCAA GGGAGTTT GTTTTGGCACCAAAATCA 

4801 ACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCG 

4861 TGTACGGTGGGAGGTCTATATAAG CAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAG 

4921 ACGCC ATCCACGCTGTTTTGACCTCCAT AGAAGACACCGGGACCGATCCAGCCTCCGCGG 

4981 CCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCAAGAGTGACGTAAGTACCGCCTA 

5 O4 TAGAGTCA AGGCC CACCCCCTTGGCTTCTTATGCATGCTATACTGTTTTTGGCTTGGG 

5 O1. GrcatacaccoccacticercargitataegigaretataserActataGGTGT6 

516.1 certaircaccATArcaccAcrecciarrag Gacetacriccaractateca 
5221 TAACATGGCTCTTT GCCACAA CTCTCTTTATTGGCTATATGCCAATACACTGTCCTTCAG 

5281. AGACTGACACGGA CTCTGTATTTTTACAGGATGGGGTCTCATTTATTATTTACAAATTCA 

5341. CATATACAACACCACCGTCCCCAGTGCCCGCAGTTTTT ATTAAACATAACGTGGGATCTC 

54O1 chcocaircrccostacGrorecacarosecrettercosiacscsacric 
5461 TACATCCGAGCCCTGCTCCCATGCCTCCAGCGACT CATGGTCGCTCGGCAGCTCCTTGCF 

5521 CCTAACAGTGGAGGCCAGACTTAGGCACAGCACGATGCCCACCACCACCAGTGTGCCGCA 

5581 CAAGGCCGTGGCGGTAGGGTATGTGTCTGAAAATGAGCTCggggagcggg CttgCaCCg C 
(PVu II) 

5641 tacgcatttggaaga Citta agg Cag C9g Caga agaagdtig Cagg Caq Ctgagttgttgt 

FG.33D 
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5701 gttctgata agagtCagaggta actCCC gttgcggtgCtgtta a Cggtggaggg cagtgt 

5761 agtCtgag Cagta CtCgttgCtgCCgCg CGC gCCaCCaga Cataata gCtga Cagactaa 
Mu I 

5821 CagaCtgtt CCttt CCatgggtCttitt CtgCagtCaccgtCcttgaCACGCGTCTCGGGA 

Hind III 
5881 AGCTTGCCGCCACCATGGACTGGACCTGGCGCGTGTTTT GCCTGCTCGCCGTGGCTCCTG 

M D W T W R V F C L L A V A P 

5941 GGGCCCACAGCCAGGTGC AACTGG GCAGTCCGGCGCCGAAGTGAAGAAACCCGGTGCTT 
G A H S () W O L W Q S G A E V K K P G A 

(Pvu II) (Spe I) 
6001 CCGTGAAAGTCAGCTGTAAAACTAGTAGATACAC CTTCACTGAAT ACACCATACACTGGG 

S V K V S C K T S R Y T F T E Y T I H W 
MSC I CDR 1 

6061 TTAGACAGGCCCCTGGCCAAAGGCTGGAGTGGATAGGAGGTATTAATCCTAACAATGGTA 
V R Q A P G Q R L E W I G G | N P N N G 

621 TTCCTAACTACAACCAGAA GTTCAAGGGCCGGGCCACCTTGACCGTAGGCAAGTCTGCCA 
I P N Y N 0 K. F. K. G R A T L T V G K S A 

CDR 2 
6181 GCACCGCCTACATGGAACTGTCCAGCCTGCGCTCCGAGGACACTGCAGTCTACTACTGCG 

S T A Y M E L S S L R S E D T A V Y Y C 

6241 CCAGAAGAAGAATCGCCTATGGTTAC GACGAGGGCCATGCTATGGACTACTGGGGT CAAG 
A R R. R. I. A Y - G - Y D. E. G. H. A M D Y W G 0 

CDR 3 Ban I 
630 GAACCCT GCAC CGTCCCT CAGGTGAGTGGATCCTCGCGCCTGGGCCCAGCTCTGTC 

G T L V T V S S 

6361 CCACACCGCGGT CACATGGCACCAC CTCTCTTGCAGCCTCCACCAAGGGCCCATCGGTCT 
S T K G P S W 

642 TCCCCCTGGCACCCTCCTCCAAGAGCAC CTCTGGGGGCACAGCGGCCCTGGGCTGCCTGG 
F P L A P S S K S T S G G T A A L G C 

Age I 
648 TCAAGGACT ACTT CCCCGAACCGGTGACGGTGTCGGGAACT CAGGCGCCCTGACCAGCG 

V K D Y F P E P W T W S W N S G A L T S 

6541 GCGT GCACACCCCCGGCTGTCCTACA GT CCTCAGGACTCT ACTCCCT CAGCAGCGTGG 
G V H T F P A W L O S S G L Y S L S S W 

BSt E II 
6601. TGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGC AACGTGAATCACAAGC 

W T V P S S S L G T Q T Y I C N V N H K 

6661 CCAGCA ACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACT CACA CAT 
P S N T K W D K K P K S C D K T H T K V E 

FIG.33E 
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6721 GCCCACCGTGCCCAGCAC CTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAA 
C P P C P A P E L L G G P S W F L F P p 

6781 AACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGGGACG 
K P K D T L M I S R T P E W T C V V V D 

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

6901 ATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGGGTGGTCAGCGTCC 
N A K T K P R E E O Y N S T Y. R V V S V 

6961 TCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCCCAACA 
L T W L H O D W - N G K E Y K C K V S N 

7021 AAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
K A L P A P E K T I S K A K G Q. P R E 

7081 CACAGGTGTACACCCTGCCCCC ATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGA 
P Q V Y T L P P S R E E M T K N Q. V S L 

7141 CCTGCCTGGT CAAAGGCTTCTATCCCAGCGACAC GCC GTGGAGTGGGAGAGCAATGGGC 
T C L V K G F Y P S D I A V E W E S N G 

720 1 AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCC 
O P E N N Y K T T P P W L D S D G S F F 

7261 TCTACAGCAAGCT CACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCT 
L. Y S K L T W D K S R W O O. G. N. V. F S C 

7321 CCGTGATGCATGAGGCTCGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
S W M H E A L H N H Y T 0 K S L S L S P 

NgoM I 
7381 GTAAATGA GTGCGACGGCCGGCAAGCCCCGCTCCCCGGGCTCTCGCGGCGCAC GAGGAT 

G K 
7441 GCTTGGCAC GT ACCCCCTGTACAT ACTTCCCGGGCGCCCAGCATGGAAATAAA GCACCGG 

75O1 ATCTAATAAAAGATATTTATTTTCATTAGATATGTGTGTTGGTTTTTT GTGTGCAGTGCC 

7561 TCTATCTGGAGGCCAGGTAGGGCTGGCCTTGGGGGAGGGGGAGGCCAGAATGACTCCAAG 

7621 AGCTACAGGAAGGCAGGTCAGAGA CCCC ACTG GACAAACA GTGGCTGGA CTCTGCAC CAT 

7681 AACACACAATCAACAGGGGAGTGAGCTGGaaatttgctagcgaatta attc 7731 

FIG.33F 
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INTRON 
3' end V gene - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5' end Of CH1 
ACC GTC TCC TCA G: ; GTGAGTGGATCC - (N)48 - CCTCTCTTGCAG: : CC 

W S Ssplice donor SiteBam-I splice acceptor site 

- TCC ACC AAG GGC 
S K G U 

ACC GTC TCC TCA G: ; ; ; CC TCC ACC AAG GGC 
T W S S S T K G 

U 
ACC GTC TCC TCA GCC TCC ACC AAG GGC 
T W S S A S T K G 

FG.34A 

INTRON 
3' end W gene - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5' end Kappa Constant 
GAA ATA AAA C: ; GTGAGTGGATCC - (N) 108 - CTTCTTTCCTCAG: ; GA - 
E I Ksplice donor SiteBd IIHI splice acceptor site 

- ACT GTG (GCT GCA 
T W A A 

U 
GAA ATA AAA C: ; ; ; GA ACT GTG GCT GCA 
E K T W A A 

U 

GAA ATA AAA CGA ACT G T G GCT GCA 
E I K R T W A A 

FG.34B 
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FAPALPHA-SPECIFIC ANTIBODY WITH 
IMPROVED PRODUCIBILITY 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to antibody proteins 
that specifically bind fibroblast activation protein alpha 
(FAPC). The invention also relates to the use of said 
antibodies for diagnostic and therapeutic purposes and meth 
ods of producing Said antibodies. 
0003 2. Related Art 
0004. The invasive growth of epithelial cancers is asso 
ciated 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 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., 
et al., “Cell Surface glycoprotein of reactive Stromal fibro 
blasts as a potential antibody target in human epithelial 
cancers,'Proc. Natl. Acad. Sci. 87:7235 (1990)). Since the 
FAP antigen is Selectively expressed in the Stroma of a range 
of epithelial carcinomas, independent of location and histo 
logical type, a FAP-targeting concept has been developed for 
imaging, diagnosis and treatment of epithelial cancers and 
certain other conditions. For this purpose a monoclonal 
antibody termed F19 that specifically binds to FAP was 
developed and described in U.S. Pat. No. 5,059,523 and WO 
93/05804, which are hereby incorporated by reference in 
their entirety. 
0005 One serious problem that arises when using non 
human antibodies for applications 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 
continued administration. Humanization of non-human anti 
bodies is commonly achieved in one of two ways: (1) by 
constructing non-human/human chimeric antibodies, 
wherein the non-human variable regions are joined to human 
constant regions (Boulianne, G. L., et al., “Production of 
functional chimeric mouse/human antibody,” Nature 
312:643 (1984)) or (2) by grafting the complementarity 
determining regions (CDRS) from the non-human variable 
regions to human variable regions and then joining these 
“reshaped human' variable regions to human constant 
regions (Riechmann L., et al., “Reshaping human antibodies 
for therapy,” Nature 332:323 (1988)). Chimeric antibodies, 
although Significantly better than mouse antibodies, can Still 
elicit an anti-mouse response in humans (LoBuglio, A. F., et 
al., “Mouse/human chimeric monoclonal antibody in man: 
Kinetics and immune response,” Proc. Natl. Acad. Sci. 
86:4220 (1989)). CDR-grafted or reshaped human antibod 
ies contain little or no protein Sequences that can be iden 
tified as being derived from mouse antibodies. Although an 
antibody humanized by CDR-grafting may still be able to 
elicit Some immune reactions, Such as an anti-allotype or an 
anti-idiotypic response, as Seen even with natural human 
antibodies, the CDR-grafted antibody will be significantly 
leSS immunogenic than a mouse antibody thus enabling a 
more prolonged treatment of patients. 
0006 Another serious limitation relating to the commer 
cial use of antibodies for diagnosis, imaging and therapy is 
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their producibility in large amounts. In many instances 
recombinant expression of native, chimeric and/or CDR 
grafted antibodies 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 that forbids Secre 
tion 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 Substitu 
tions can result in the increased producibility of antibodies. 
0007 Because of the clinical importance of specific 
immunological targeting in Vitro and in Vivo of Specific 
disease-related antigens for diagnosis and therapy in 
humans, there is a growing need for antibodies that combine 
the features of antigen Specificity, low immunogenicity and 
high producibility. 

0008. Therefore, the problem underlying the present 
invention was to provide antibody proteins that combine the 
properties of Specific binding to FAP, low immunogenicity 
in humans, and high producibility in recombinant Systems. 

SUMMARY OF THE INVENTION 

0009. The technical problem is solved by the embodi 
ments characterized in the claims. 

0010. The present invention provides new antibody pro 
teins having the complementary determining regions of the 
monoclonal antibody F19 (ATCC Accession No. HB 8269), 
Said new antibody proteins Specifically binding to fibroblast 
activation protein (FAP), characterized in that they have 
framework modifications resulting in the improved produc 
ibility in host cells as compared to a chimeric antibody 
having the variable regions of F19 and foreign constant 
regions. 

0011 AS used herein, an “antibody protein' is a protein 
with the antigen binding Specificity of a monoclonal anti 
body. 

0012 “Complementarity determining regions of a mono 
clonal antibody' are understood to be those amino acid 
Sequences involved in Specific antigen binding according to 
Kabat (Kabat, E. A., et al., Sequences of Proteins of Immu 
nological Interest, 5th Ed., NIH Publication No. 91-3242. 
U.S. Department of Health and Human Services, Public 
Health Service, National Institutes of Health, Bethesda, Md. 
(1991)) in connection with Chothia and Lesk (Chothia and 
Lesk, J. Mol. Biol., 196:901-917 (1987)). 
0013 AS used herein, the term “framework modifica 
tions” refers to the exchange, deletion or addition of Single 
or multiple amino acids in the variable regions Surrounding 
the individual complementarity determining regions. Frame 
work modifications may have an impact on the immunoge 
nicity, producibility or binding Specificity of an antibody 
protein. 

0014 “Fibroblast activation protein (FAP)", also desig 
nated fibroblast activation protein alpha (FAPC), is a mem 
brane-bound glycoprotein belonging to the Serine protease 
gene family (WO 97/34927). No shed or secreted form of 
FAP is known. FAP can be characterized by its binding to the 
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monoclonal antibody F19 (F19 is obtainable from the hybri 
doma cell line with the accession No. HB 8269 deposited at 
the ATCC). 
0.015 The term “fibroblast activation protein specific 
binding” of an antibody protein is defined herein by its 
ability to Specifically recognize and bind FAP-expressing 
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 examples 6, 8 and 12. 
0016. The term “chimeric antibody” refers to an antibody 
protein having the light and heavy chain variable regions as 
described in FIGS. 17 and 18 and foreign constant regions. 
“Foreign constant regions” as defined herein are constant 
regions which are different from the constant regions of F19. 
For comparing an antibody protein of the invention to a 
chimeric antibody it is to be understood that 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 FIGS. 19 to 22 are used in an exemplary 
fashion. 

0.017. 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 Accession No. HB 8269). 
0018. 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 fibroblast activation protein (FAP), characterized 
in that they have framework 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, wherein Said antibody protein is 
derived from the murine antibody designated F19 (ATCC 
Accession No. HB 8269). 
0019. To generate humanized FAP-specific antibody pro 
teins a chimeric antibody was constructed, having variable 
regions of the light and heavy chains of F19 and human light 
and heavy constant regions, respectively. The construction 
and production of chimeric mouse/human antibodies is well 
known (Boulianne et al. (1984), referenced above) and 
demonstrated in an exemplary fashion in examples 1 and 2. 
0020. 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 can be isolated in accordance with well-known 
procedures from a variety of human cells, but preferably 
immortalized B cells (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 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 
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may also be dimeric, i.e., consisting of a light chain/heavy 
chain pair, e.g., a Fab or FV fragment. 
0021. Therefore, in a further embodiment the invention 
relates to antibody proteins according to the invention, 
characterized in that they have a variable light chain region 
and a variable heavy chain region, each joined to a human 
constant region. 
0022. In particular, the variable region of the light chain 
was joined to a human kappa constant region and the 
variable region of the heavy chain was joined to a human 
gamma-1 constant region. Other human constant regions for 
humanizing light and heavy chains are also available to the 
eXpert. 

0023 Therefore, in one particular embodiment the anti 
body proteins of the invention contain a human kappa 
constant region. 
0024. Also, in another particular embodiment the anti 
body proteins of the invention contain a human gamma-1 
constant region. 
0025. One particular “chimeric F19 antibody” protein 
(cF19) consists of the light and heavy chain variable and 
constant regions described in FIGS. 17 to 22. cF19 demon 
Strates Specific binding and high avidity to the FAP antigen. 
AS demonstrated in example 2, the expression of cF19 in 
COS cells (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. 

0026. In an attempt to increase expression levels of cF19, 
the leader Sequence of the F19 V. region was changed by 
Substitution of proline to leucine 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. For the expression of this particular chimeric 
antibody in COS cells the following mutated leader 
sequence of the light chain: MDSQAQVMLLLLWVS 
GTCG, and the following leader sequence of the heavy 
chain: MGWSWVFLFLLSGTAGVS were used. 

0027 According to the invention the term “improved 
producibility” in host cells refers to the substantial improve 
ment of expression levels and/or purified antibody yields 
when compared with the expression levels and/or antibody 
yields of a chimeric antibody without framework modifica 
tions as defined above. Two particular but not limiting 
examples for demonstrating improved producibility are 
exemplified for the COS cell expression system (in 
examples 2 and 5) and for the CHO cell expression system 
(in examples 10 and 11). 
0028. 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 defined herein 
refers to an improvement in expression level and/or purifi 
cation yield of at least a factor of 10. 
0029. In a preferred embodiment, the invention refers to 
antibody proteins, characterized in that their expression 
levels in crude media samples as determined by ELISA 
and/or purified antibody yields exceed the expression levels 
and/or purification yields of the chimeric antibodies without 
framework modifications by at least a factor of 10. 
0030. In more preferred embodiment, the invention refers 
to antibody proteins, characterized in that their expression 
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levels in crude media samples as determined by ELISA 
and/or purified antibody yields exceed the expression levels 
and/or purification yields of the chimeric antibodies without 
framework modifications by at least a factor of 20. 
0031. In a most preferred embodiment, antibody proteins, 
characterized in that their expression levels in crude media 
samples as determined by ELISA and/or purified antibody 
yields exceed the expression levels and/or purification yields 
of the chimericantibodies without framework modifications 
by at least a factor of 100. 
0.032 Improved producibility of the recombinant anti 
body proteins of the invention 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 charac 
terized in that they display improved producibility in 
eukaryotic cells. 
0033. In a preferred embodiment the present invention 
relates to antibody proteins, wherein Said eukaryotic cell is 
a Chinese hamster ovary cell (CHO cell). 
0034. It was unexpectedly found that certain framework 
modifications of the light chain variable regions determine 
the improved producibility of the antibody proteins of the 
invention. Three versions of reshaped light chain variable 
regions, designated version A, B and C, as described in 
FIGS. 1 to 6, were prepared. 
0.035 Light chain variable region versions A, B, and C 
demonstrate substantially improved producibility in CHO 
cells (see example 11). While light chain variable region 
versions A and C differ from light chain variable region 
version B by only two common amino acid residues they 
display an even further Substantial improvement in produc 
ibility. There is at least another 10 fold difference in antibody 
secretion levels between the human reshaped F19 light chain 
version B and versions A or C. Reshaped human F19 light 
chain version A and B only differ in their 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 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 immunoglobulins containing F19 light chain 
version B have similar avidities to those paired with F19 
light chain version A or C, Suggesting that they were not 
grossly misfolded. 
0.036 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. 
0037. 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. 
0.038. 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. 
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0039. In a most preferred embodiment, the present inven 
tion relates to antibody proteins according to the invention, 
wherein the aromatic amino acid in Kabat position 87 of the 
light chain region is a tyrosine or phenylalanine. 

0040. In a further embodiment, the present invention also 
pertains to antibody proteins according to the invention, 
wherein the amino acid in Kabat position 36 of the light 
chain region is Selected from aromatic amino acids. 
0041. 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. 
0042 Especially light chain variable region versions A 
and C are particularly Suitable 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. 
0043. Therefore, in one embodiment the present inven 
tion relates to antibody proteins that contain the variable 
region of the light chain as set forth in SEQ ID NO:2. 
0044) In a further embodiment the invention also relates 
to antibody proteins, characterized in that the variable region 
of the light chain is encoded by a nucleotide Sequence as Set 
forth in SEO ID NO:1. 

0045. In one embodiment the present invention relates to 
antibody proteins that contain the variable region of the light 
chain as set forth in SEO ID NO:6. 

0046. In a further embodiment the invention also relates 
to antibody proteins characterized in that the variable region 
of the light chain is encoded by a nucleotide Sequence as Set 
forth in SEO ID NO:5. 

0047 The present invention also discloses several differ 
ent 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. 

0048. In one embodiment the invention relates to anti 
body proteins containing a variable region of the heavy 
chain as set forth in any one of SEQ ID NOS:8, 10, 12 and 
14. 

0049. In another embodiment the invention relates to 
antibody proteins characterized in that the variable region of 
the heavy chain is encoded by a nucleotide Sequence as Set 
forth in any one of SEQ ID NOS:7, 9, 11 and 13. 
0050. In a very particular embodiment the invention 
relates to antibody proteins 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 preferably, 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 SEO ID NO:22. 

0051. Thus a further aspect of the present invention is an 
antibody protein containing 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 
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in SEQ ID NO:12. More preferably, said antibody protein 
further contains an amino 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 I, I, Re, Re, or 'Y. An 
additional aspect of the present invention is a DNA molecule 
coding for an antibody protein as described in this para 
graph. A further aspect of the invention is a host cell carrying 
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 method 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 
pharmaceutical composition comprising an antibody protein 
of the present invention and a pharmaceutically acceptable 
carrier. 

0.052 In a further particular embodiment the invention 
relates to antibody proteins characterized 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 forth 
in SEO ID NO:11. 

0053. In a further particular embodiment the invention 
relates to antibody proteins containing the variable region of 
the light chain as set forth in SEQID NO:2 and the variable 
region of the heavy chain as set forth in SEQ ID NO:8. 
0054) In a further particular embodiment the invention 
relates to antibody proteins characterized 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 forth 
in SEO ID NO:7. 

0.055 Humanization of the variable region of a murine 
antibody may be achieved employing methods known in the 
art. EP 0230400 discloses grafting of the CDRs 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 introducing additional 
framework modifications. WO92/11018 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 preparation of 
framework mutated antibodies Starting from a murine anti 
body. Further prior art references related to humanization of 
murine monoclonal antibodies are EP 0368684, EP 
0438310; WO92/07075 or WO92/22653. 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., 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., Methods Enzymol 154:221-249 (1987)). 
0056. In a further aspect, the present invention relates to 
nucleic acid molecules containing the coding information 
for the antibody proteins according to the invention as 
disclosed above. Preferably, a nucleic acid molecule accord 
ing to the present invention is a nucleic acid molecule 
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containing a nucleotide Sequence Selected from SEQ ID 
NOS:1, 3, 5, 7, 9, 11, 13 or 15. 
0057. A further aspect of the present invention is a 
recombinant DNA vector containing the nucleotide 
Sequence of any one of the above-mentioned nucleic acids, 
especially when said nucleotide Sequence is operationally 
linked to an expression control Sequence as in expression 
vectors. Preferred is a recombinant DNA vector, said vector 
being an expression vector. 
0058 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 a 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. 
0059. Accordingly, a still further aspect of the present 
invention is a method of producing antibody proteins 
according to the invention. Such a method comprises the 
Steps of 

0060 (a) cultivating a host cell as described above 
under conditions where Said antibody protein is 
expressed by Said host cell, and 

0061 (b) isolating said antibody protein. 

0062) 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 single 
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 respec 
tively (see, e.g., EP 0481790). 
0063. The antibody proteins of the invention provide a 
highly Specific tool for targeting therapeutic agents to the 
FAP antigen. Therefore, in a further aspect, the invention 
relates to antibody proteins according to the invention, 
wherein Said antibody protein is conjugated to a therapeutic 
agent. Of the many therapeutic agents known in the art, 
therapeutic agents Selected from the group consisting of 
radioisotopes, toxins, toxoids, inflammatogenic agents, 
enzymes, antisense molecules, peptides, cytokines, and che 
motherapeutic agents are preferred. Among the radioiso 
topes, gamma, beta and alpha-emitting radioisotopes may be 
used as a therapeutic agent. B-emitting radioisotopes are 
preferred as therapeutic radioisotopes. 'Rhenium, 'Rhe 
nium, ''Iodine and 'Yttrium have been proven to be 
particularly useful B-emitting isotopes to achieve localized 
irradiation and destruction of malignant tumor cells. There 
fore, radioisotopes Selected from the group consisting of 
'Rhenium, 'Rhenium, 'Iodine and 'Yttrium are par 
ticularly preferred as therapeutic agents conjugated to the 
antibody proteins of the invention. For example, for the 
radioiodination of an antibody of the invention, a method as 
disclosed in WO93/05804, may be employed. 
0064. A further aspect of the present invention pertains to 
antibody proteins according to the invention, characterized 
in that they are labelled. Such an FAP-specific labelled 
antibody allows for the localization and/or detection of the 
FAP antigen in vitro and/or in vivo. A label is defined as a 
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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 indirect marker. Preferred labels for 
practicing the invention are detectable markers. From the 
large variety of detectable markers, a detectable marker 
Selected from the group consisting of enzymes, dyes, radio 
isotopes, digoxygenin, and biotin is most preferred. 

0065. A further aspect of the present invention relates to 
antibody proteins according to the invention, characterized 
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 practicing the inven 
tion gamma-emitting isotopes are more preferred. Most 
preferred is 'Iodine. 
0.066 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 
compositions are useful for treating tumors, wherein Said 
tumors are associated with activated Stromal fibroblasts. 
There are two possible effector principles for an anti-tumor 
Stroma immunotherapy that may act Synergistically: (a) an 
unmodified (unconjugated, “naked”) antibody according to 
the invention may induce immune destruction or inflamma 
tory reactions in the tumor Stroma while (b) an antibody 
conjugated to a therapeutic agent, Such as for example, a 
radioisotope or other toxic Substance, may achieve localized 
irradiation and destruction of the malignant tumor cells. 
Accordingly, a further aspect of the present invention is the 
use of an antibody protein as described for the manufacture 
of a pharmaceutical composition, especially for the treat 
ment of tumors. 

0067. One further embodiment are pharmaceutical com 
positions containing an antibody protein according to the 
invention conjugated to a therapeutic agent as described 
above and a pharmaceutically acceptable carrier useful for 
treating tumors, wherein Said tumors are associated with 
activated stromal fibroblasts. Another embodiment pertains 
to pharmaceutical compositions containing an antibody pro 
tein according to the present invention conjugated to an 
imageable agent as described above and a pharmaceutically 
acceptable carrier useful for imaging the presence of acti 
Vated Stromal fibroblasts in a healing wound, inflamed skin 
or a tumor, in a human patient. A most preferred embodi 
ment relates to the pharmaceutical compositions mentioned 
above, wherein Said tumors are tumors 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 cancers metastatic of the brain. 

0068. In an animal or human body, it can prove advan 
tageous to apply the pharmaceutical compositions as 
described above via an intravenous or other route, e.g., 
Systemically, locally 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 example, a Systemic 
mode of action is desired when different organs or organ 
Systems are in need of treatment as in e.g., Systemic autoim 
mune diseases, or allergies, or transplantations of foreign 
organs or tissues, or tumors that are diffuse or difficult to 
localize. A local mode of action would be considered when 
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only local manifestations of neoplastic or immunologic 
action are expected, Such as, for example local tumors. 
0069. The antibody proteins of the present invention may 
be applied by different routes of application known to the 
expert, notably intravenous injection or direct injection into 
target tissues. For Systemic application, the intravenous, 
intravascular, intramuscular, intraarterial, intraperitoneal, 
oral, or intrathecal routes are preferred. A more local appli 
cation can be effected Subcutaneously, intracutaneously, 
intracardially, intralobally, intramedullarly, intrapulmonarily 
or directly in or near the tissue to be treated (connective-, 
bone-, muscle-, nerve-, epithelial tissue). Depending on the 
desired duration and effectiveness of the treatment, pharma 
ceutical 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. 
0070 For preparing suitable antibody preparations for 
the applications described 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 avail 
able. The pharmaceutical compositions may be present as 
lyophylisates or dry preparations, which can be reconstituted 
with a known 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 Supple 
mented with known carrier Substances or/and additives (e.g., 
serum albumin, dextrose, sodium bisulfite and EDTA). 
0071. 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 antibodies, e.g., with iodine-131, the maxi 
mally tolerated dose (MTD) has to be determined which 
must not be exceeded in therapeutic Settings. Application of 
radiolabeled 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., J. Clin. 
Oncol. 12:1193-1203 (1994)). 
0072 Furthermore, one aspect of the present invention 
relates to the use of the antibody proteins according to the 
invention for the treatment of cancer. In a preferred embodi 
ment the present invention relates to the use of antibody 
proteins according to the invention conjugated to a thera 
peutic agent as described above for the treatment of cancer. 
In another preferred embodiment the present invention 
relates to the use of antibody proteins according to the 
invention conjugated to an imageable agent for imaging 
activated stromal fibroblasts. In a further preferred embodi 
ment the present invention relates to the use of labelled 
antibody proteins according to the invention for detecting 
the presence of activated Stromal fibroblasts in a Sample. 
0073. One aspect of the invention relates to a method of 
treating tumors, wherein the tumor is associated with acti 
Vated Stromal fibroblasts capable of Specifically forming a 
complex with antibody proteins according to the invention, 
present as naked/unmodified antibodies, modified antibody 
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proteins, Such as, e.g., fusion proteins, or antibody proteins 
conjugated to a therapeutic agent, which comprises contact 
ing the tumor with an effective amount of Said antibodies. In 
a preferred embodiment the present invention relates to a 
method of treating tumors as mentioned 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. 

0.074. A further aspect of the invention relates to a 
method of detecting the presence of activated Stromal fibro 
blasts in wound healing, inflammation or in tumors, char 
acterized in that 

0075 (a) a sample, possibly containing activated 
stromal fibroblasts, is contacted with an antibody 
protein according to the invention under conditions 
suitable for the formation of a complex between said 
antibody and antigen, 

0076 (b) detecting the presence of said complex, 
thereby detecting the presence of activated Stromal 
fibroblasts in wound healing, inflammation or a 
tumor. 

0077. In a preferred embodiment, the present invention 
relates to a method of detecting the presence of activated 
Stromal fibroblasts in a tumor, wherein the tumor is a tumor 
having cancer cells Selected from the cancer group consist 
ing of colorectal cancers, non-Small cell lung cancers, breast 
cancers, head and neck cancer, OVarian cancers, lung can 
cers, bladder cancers, pancreatic cancers and metastatic 
cancers of the brain. Most preferred antibody proteins of the 
invention are those which are characterized in that they are 
labelled as mentioned above. 

0078 A further aspect of the invention relates to a 
method of imaging the presence of activated Stromal fibro 
blasts in a healing wound, inflamed tissue (rheumatoid 
arthritis and cirrhosis are also positive) or a tumor, in a 
human patient, characterized in that 

0079 (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, 

0080 (b) imaging any complex formed in this man 
ner, 

0081 (c) thereby imaging the presence of activated 
Stromal fibroblasts in a human patient. 

0082 In a preferred embodiment the present invention 
relates to a method of imaging 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-Small cell 
lung cancers, breast cancers, head and neck cancer, ovarian 
cancers, lung cancers, bladder cancers, pancreatic cancers 
and metastatic cancers of the brain. 

0.083. In a further aspect the present invention relates to 
a method of detecting tumor-Stroma, characterized in that 

0084 (a) a suitable sample is contacted with an 
antibody protein according to the present invention, 
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under conditions Suitable for the formation of an 
antibody-antigen complex, 

0085 (b) detecting the presence of any complex so 
formed, 

0086) (c) relating the presence of said complex to 
the presence of tumor-Stroma. 

0087 Antibody proteins for practicing the invention are 
preferably labeled with a detectable marker. 
0088. In a further aspect the present invention relates to 
a method of imaging tumor-Stroma in a human patient, 
which comprises 

0089 (a) administering to the patient an antibody 
according to the invention conjugated to an image 
able agent as described above under conditions Suit 
able for the formation of an antibody-antigen com 
plex, 

0090 (b) imaging any complex so formed, and 
thereby imaging the presence of tumor-Stroma in a 
human patient. 

BRIEF DESCRIPTION OF THE FIGURES 

0091 FIG. 1. DNA sequence of F19 human reshaped 
light chain variable region version A (hF19LA) SEQ ID 
NO:1. 

0092 FIG. 2. Amino acid sequence of F19 human 
reshaped light chain variable region version A (hF19LA) 
SEO ID NO:2. 

0093 FIG. 3. DNA sequence of F19 human reshaped 
light chain variable region version B (hF19L.) SEQ ID 
NO:3. Nucleotides differing from version A are underlined 
and in bold type. 
0094 FIG. 4. Amino acid sequence of F19 human 
reshaped light chain variable region version B (hP 19LB) 
SEQ ID NO:4. Amino acids differing from version A are 
underlined and in bold type. 
0.095 FIG. 5. DNA sequence of F19 human reshaped 
light chain variable region version C (hF19L.) SEQ ID 
NO:5. Nucleotides differing from version A are underlined 
and in bold type. 
0096 FIG. 6. Amino acid sequence of F19 human 
reshaped light chain variable region version C (hF19L) 
SEQ ID NO:6. Amino acids differing from version A are 
underlined and in bold type. 
0097 FIG. 7. DNA sequence of F19 human reshaped 
variable region heavy chain version A (hE19HA) SEQ ID 
NO:7. 

0.098 FIG. 8. Amino acid sequence of F19 human 
reshaped heavy chain variable region version A (hF19HA) 
SEO ID NO:8 

0099 FIG. 9. DNA sequence of F19 human reshaped 
heavy chain variable region version B (hF19H) SEQ ID 
NO:9. Nucleotides differing from version A are underlined 
and in bold type. 
0100 FIG. 10. Amino acid sequence of F19 human 
reshaped heavy chain variable region version B (hF19H) 
SEQ ID NO:10. Amino acids differing from version A are 
underlined and in bold type. 
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0101 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 
and in bold type. 
0102 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. 
0103 FIG. 13. DNA sequence of F19 human reshaped 
heavy chain variable region version D (hF19H) SEQ ID 
NO:13. Nucleotides differing from version A are underlined 
and in bold type. 
0104 FIG. 14. Amino acid sequence of F19 human 
reshaped heavy chain variable region version D (hF19H) 
SEQ ID NO:14. Amino acids differing from version A are 
underlined and in bold type. 
0105 FIG. 15. DNA sequence of F19 human reshaped 
heavy chain variable region version E (hF19H.) SEQ ID 
NO:15. Nucleotides differing from version A are underlined 
and in bold type. 
0106 FIG. 16. Amino acid sequence of F19 human 
reshaped heavy chain variable region version E (hF19H.) 
SEQ ID NO:16. Amino acids differing from version A are 
underlined and in bold type. 
0107 FIG. 17. Amino acid sequence of F19 chimeric 
light chain variable region (chF19LC) SEQ ID NO:17. 
0108 FIG. 18. Amino acid sequence of F19 chimeric 
heavy chain variable region (chF19HC) SEQ ID NO:18. 
0109 FIG. 19. DNA sequence of human kappa light 
constant chain SEO ID NO:19. 

0110 FIG. 20. Amino acid sequence of human light 
constant chain SEO ID NO:20. 

0111 FIG. 21. DNA sequence of human heavy constant 
chain SEO ID NO:21. 

0112 FIG. 22. Amino acid sequence of human heavy 
constant chain SEO ID NO:22. 

0113 FIG. 23. Mammalian cell expression vectors used 
to produce chimeric and reshaped human antibodies with 
human kappa light chains and human gamma-1 heavy 
chains. 

0114 A. Light chain expression vector: pKN100 
0115 B. Heavy chain expression vector: pC1D105 

0116 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. 
0117 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. 
0118 FIG. 26. DNA sequence of F19 chimeric antibody 
cloned into pKN100 mammalian expression vector. Restric 
tion sites are indicated by bold letters and underlined. CDRs 
1 to 3 and the splice donor site are underlined. This is the 
DNA sequence of the mouse F19 light chain inside the 
pKN100 eukaryotic expression vector. This vector has a 
cDNA version of the human kappa constant region gene 
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(allotype Km (3)) terminated by a strong artificial termina 
tion Sequence. In addition, the Neo Selection gene is also 
terminated by this artificial Sequence and is also in the same 
orientation as the kappa light chain expression cassette. 
0119) The essential components of the pKN100 eukary 
otic expression vector are: 

1-6 EcoRI site 
7-1571 HCMVi promoter/enhancer 

583-587 TATAA box 
610 Start of transcription 
728-736 Splice donor site 
731 Beginning of intron 
1557 End of intron 
1544-1558 Splice acceptor site 
1590-1598 Kozak sequence 
1599-1658 peptide leader sequence 
1659-1997 mouse F19 light chain 
1996-2004 splice donor site 
2011-2657 cDNA copy of human Kappa constant region 

(Km(3)) gene 
2664-288O Artificial spac2 termination sequence 
2887-7845 This is the pSV2neo vector DNA fragment 

comprising of the Amp-resistance gene (in the 
opposite orientation), the ColEI and SV40 origins 
of replication and the Neo-resistance gene (in the 
same orientation as the HCMVi-KCT cassette) 

7852-8068 Artificial spac2 termination signal 

0120) This sequence ends immediately upstream of the 
EcoRI site (position 1-6) at the beginning of the Sequence. 
As a vector this DNA sequence would be circular. 
0121 FIG. 27. DNA sequence of F19 chimeric antibody 
cloned into pg. 1d 105 mammalian expression vector. Restric 
tion sites are indicated by bold 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 containing the mouse F19 heavy chain variable 
region. This vector contains a cDNA version of the human 
gamma-1 constant region (allotype G1 m (non-a, -Z, -X) also 
known as Gm1(17) allotype). 
0.122 The essential components of the construct are: 

1-25O1 pBR322 based sequence including Ampicillin 
resistance gene and ColEI origin plus the SV40 
origin and the crippled SV40 early promoter 

25O2-3226 dhfr gene 
3233-4O73 SV40 poly A sequence etc. 
4O74-4O79 ligated BamHI and BglII site (BstYI) 
408O-43O2 SPA site plus C2 termination signal 
43O3-5867 HCMVi promoter 
5879-5885 unique HindIII restriction site for cloning of 

immunoglobulin variable genes 
5886-5894 Kozak sequence 
5895-5951 signal peptide 
5952-6323 mouse F19 heavy chain 
6323-6330 splice donor site 
6331-6336 unique BamHI 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 

0123 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 
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position 356 (according to Eu numbering), and 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 underlined in the 
Sequence above. 
0124 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. 
0125 FIG. 29. Nucleotide and deduced amino acid 
Sequences of reshaped human F19 light chain variable 
regions version A, B and C. Nucleotide and deduced amino 
acid Sequences are aligned and compared with that of 
version A, dashes indicate nucleotide identity, dots indicate 
amino acid identity with this sequence. Amino acids are 
numbered according to Kabat et al. (1991). The locations of 
CDRS are indicated in boxes. 

0126 FIG. 30. DNA sequence of F19 LA (human 
reshaped light chain version A) cloned into pKN100 mam 
malian expression 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 sequence of the 
reshaped F19 light chain version. A cloned into pKN100 
eukaryotic expression vector. This vector has a cDNA ver 
Sion 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 termi 
nated by this artificial Sequence and is also in the same 
orientation as the kappa light chain expression cassette. 
0127. The components of the vector are: 

7-1571 HCMVi promoter/enhancer 
583-587 TATAA box. 
610 Start of transcription. 
728-736 Splice donor site. 
731 Beginning of intron. 
1557 End of intron. 
1544-1558 Splice acceptor site. 
1590-1598 Kozak sequence 
1599-1658 peptide leader sequence 
1659-1997 reshaped F19 light chain version A 
1996-2004 splice donor site 
2011-2657 cDNA copy of human kappa constant region 

(Km(3)) gene. 
2664-288O Artificial spac2 termination sequence. 
2887-7845 This is the pSV2neo vector DNA fragment 

comprising of the Amp-resistance gene (in the 
opposite orientation), the ColEI and SV40 origins 
of replication and the Neo-resistance gene (in the 
same orientation as the HCMVi-KCT cassette). 

7852-8068 Artificial spac2 termination signal. 

0128. This sequence ends immediately upstream of the 
EcoRI site (position 1-6) at the beginning of the Sequence 
below. As a vector this DNA sequence would be circular. 
0129 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. 
0130 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 
Sequences are aligned and compared with that of Version A, 
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dashes indicate nucleotide identity, dots indicate amino acid 
identity with this Sequence. Amino acids are numbered 
according to Kabat et al. (1991). The location of CDRs is 
indicated by boxes. 
0131 FIG. 33. DNA sequence of F19Ha (human 
reshaped heavy chain version a) cloned into pg1d 105 mam 
malian expression 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 sequence of the 
eukaryotic expression vector pG1D105 containing 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). 
0132) The essential components of the construct are: 

1-25O1 pBR322 based sequence including Ampicillin 
resistance gene ColEI origin plus the SV40 origin 
and the crippled SV40 early promoter 

25O2-3226 dhfr gene 
3233-4O73 SV40 poly A sequence etc. 
408O-43O2 SPA site plus C2 termination signal 
43O3-5867 HCMVi promoter/enhancer 
5879-5885 unique HindIII restriction site for cloning of 

immunoglobulin variable genes 
5886-5894 Kozak sequence 
5895-5951 signal peptide 
5952-6323 reshaped F19 heavy chain version A 
6323-6330 splice donor site 
6331-6336 unique BamHI 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 

0133. 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 num 
bering). These three residues are underlined in the sequence 
above. 

0134 FIG. 34. Heavy (panel A) and light (panel B) 
chains RNA splicing events taking place during antibody 
F19 expression in mammalian cells–Schematic Overview. 

0135 A. Heavy chain RNA splicing 
0.136 B. Kappa light chain RNA splicing 

0137 FIG. 35. Concentration dependence of LH 
Supernatant binding to CD8-FAP. 
0138 FIG. 36. Binding of biotinylated LAH to human 
FAP. 

0139 FIG. 37. CD8-FAP carries the F19 epitope as 
detected with cF19. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

EXAMPLES 

Example 1 
Construction of Mouse-human Chimeric Genes 

0140) The chimeric F19 (cF19) antibody was designed to 
have the mouse F19 V. and V regions linked to human 
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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 regions (Table 1). PCR primers specific for F19 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 (FIG. 23). These vectors employ the human cytome 
galovirus (HCMV) promoter/enhancer to efficiently tran 
Scribe the light and heavy chains. The vectors also contain 
the SV40 origin of 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 HindIII-BamHII DNA fragments. PCR 
primers were designed to introduce these restrictions sites at 
the 5'-(HindIII) and 3'-(BamHI) ends of the cDNAs coding 
for the V-regions. In addition the PCR primers were 
designed to introduce the Kozak sequence (GCCGCCACC) 
at the 5'-ends of both the light and heavy chain cDNAS to 
allow efficient translation (Kozak, M., “At least six nucle 
otides preceding the AUG initiator codon enhance transla 
tion in mammalian cells,'J. Mol. Biol. 196:947 (1987)), and 
to introduce splice donor sites at the 3'-ends of both the light 
and heavy chain cDNAs for the variable regions to be 
spliced to the constant regions. The PCR primers used in the 
construction of the chimeric F19 light and heavy chains are 
shown in Table 1. The DNA and amino 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 FIGS. 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 FIGS. 26 and 27. 

TABLE 1. 
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for 72 hours, the medium was collected, centrifuged to 
remove cellular debris, and analyzed by ELISA for the 
production of a human IgG 1-like antibody. The COS cell 
Supernatant containing the chimeric F19 antibody was ana 
lyzed for its ability to bind to HT 1080 cells (see example 
13) expressing the FAP antigen on their Surface. 

Transfection of COS Cells Using Electroporation 
0142. The mammalian expression vectors pg. 1d 105 and 
pKN100 containing the chimeric or reshaped human heavy 
and light chains versions, respectively, were tested in COS 
cells to look for transient expression of F19 antibodies. 
COS-7 cells were passaged routinely in DMEM (Gibco BRL 
cat. #41966) containing penicillin (50 IU/ml), streptomycin 
(50 mg/ml), L-glutamine and 10% heat-inactivated gamma 
globulin-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 (10 mg of each vector) was added to a 0.8 ml aliquot 
of 1x107 cells/ml in Phosphate-buffered saline (PBS, Cat 
and Mg" free). A pulse was delivered at 1,900 volts, 25 mF 
capacitance. After a 10 minutes recovery period at ambient 
temperature the electroporated cells were added to 8 ml 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. 

ELISA Method for Measuring Assembled 
IgG1/kappa Antibody Concentrations in COS Cell 

Supernatants 

0.143 Samples of antibodies produced in transfected 
COS cells were assayed by ELISA to determine how much 

PCR primers for the construction of chimeric F19 antibody 

A. Light chain variable region 

1. Primer for the construction of the 5'-end (37 mer) 
5' CAGA AAGCTT GCCGCCACC ATG GATTCA CAG GCC CAG 3' 

HindIII Kozak sequence M D S Q A Q 

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

BaEII Splice donor site 

B. Heavy chain variable region 

1. Primer for the construction of the 5'-end (37 mer) 
5' CAGA AAGCTT GCCGCCACCATG GGA TGG AGC TGG GTC 3' 

HindIII Kozak sequence M. G. W. S. W. W 

2. 
5' CCGA. GGATCC ACTCACCTGA. GGA GAC GGT GAC TGA 3' 

BamHI Splice donor site 

Example 2 

Expression and Binding Activity of Chimeric F19 
Antibody 

0.141. 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 
chimeric F19 antibody as described below. After incubation 

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

chimeric or reshaped human antibody had been produced. 
For the detection of antibody, plates were coated with goat 
anti-human IgG (Fcg 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 
light chain (Sigma, A-7164) was added. After incubation for 
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30 minutes at 37° C. and washing, K-blue Substrate (a 
mixture of 3,3',5,5' tetramethylbenzidine and hydrogen per 
oxide, Bionostics Limited, #KB 175) 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 antibody (Sigma, I-3889) of 
known concentration was used as a Standard. 

0144. The expression of chimeric F19 antibody in COS 
cells was poor (Table 2), between 10 and 60 ng/ml, which is 
at least 10 fold less than most antibodies. 

0145. In an attempt to increase expression levels of the 
chimeric F19 antibody, the leader sequence of F19 V. region 
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 chimericantibody 
produced in COS cells. 
0146 Cell binding results show that chimeric F19 binds 
specifically and with the expected avidity to the FAP target. 

TABLE 2 

Chimeric F19 antibody concentrations in COS 
cell supernatants 

These are the results of three independent transfections 

Transfected Antibody components Human y1/K 

Heavy chain Kappa light chain in tug/ml 

cF19 cF19 (F19 leader sequence) O.O60 
cF19 cF19 (mutated leader sequence) O.212 
cF19 cF19 (F19 leader sequence) O.O56 
cF19 cF19 (mutated leader sequence) O.108 
cF19 cF19 (F19 leader sequence) O.O11 
cF19 cF19 (mutated leader sequence) O.O87 

Example 3 

Construction of the Reshaped Human F19 Light 
Chain Versions A to C (LA-L) 

0147 The construction of the first version of reshaped 
human F19 V. region (LA) was carried out using overlap 
ping PCR fragments in a method similar to that described by 
Daugherty B. L., et al., “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 
(1991). Ten oligonucleotides were synthesized that con 
sisted of five primer pairs, APCR1-vla 1, Vla2-vla3, Vla4 
vla5, Vlao-vla7, and vlas-APCR4 (Table 3 and FIG. 28). 
There was an overlapping Sequence of at least 21 bases 
between adjacent pairs (FIG. 28). APCR1 and APCR4 
hybridized to the flanking 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 complementary to 
the mutagenic primer by the DNA polymerase during PCR 
(Sharrocks, A. D., and Shaw, P. E., “Improved primer design 
for PCR-based, site-directed mutagenesis,'Nucl. Acids Res. 
20:1147 (1992)). The appropriate primer pairs (0.2 uM of 
each) were combined with 10 ng of version “B” of reshaped 
human L25VL region cdNA, and 1 unit of AmpliTaq 
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(Perkin Elmer Cetus) DNA polymerase in 50 ul of PCR 
buffer containing 10 mM Tris-HCl (pH 8.3), 50 mM KCl, 
200 uM dNTPs, and 1.5 mM MgCl. This was overlaid with 
mineral oil and PCR was performed for 25 cycles, each 
cycle consisting of a denaturation Step at 94 C. for 1 minute, 
a primer annealing step at 55 C. for 1 minute, and an 
extension step at 72 C. for 2 minutes. This was followed 
by a single cycle consisting of a further elongation Step at 
72 C. for 10-minutes followed by cooling to 4°C. The ramp 
time between the primer-annealing and extension Steps was 
2.5 minutes. The PCR products 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 complementarity to one another. In the Second Set of 
PCR reactions, PCR products B and C, and D and E, (50ng 
of each) were added to 50 ml PCR reactions (as described 
above) each containing 1 unit of AmpliTad (Perkin Elmer 
Cetus) DNA polymerase. The reactions were cycled for 20 
cycles as described above with the exception that the anneal 
ing temperature was raised to 60° C. In the third set of PCR 
reactions, PCR products F and G were PCR-amplified using 
1 ml of each prior PCR reaction and the appropriate pair of 
PCR primers (vla2-vla5 or vlao-APCR4). The PCR reac 
tions contained 1 unit of AmpliTaq DNA polymerase in 50 
ml 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 ml 
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 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 
sequence was digested with HindIII and BamHI and cloned 
into puC19 for sequencing. A clone having the correct DNA 
sequence was designated reshF19La (FIG. 29) and was then 
subcloned into the eukaryotic expression vector pKN100. 
The DNA sequence of resh F19La cloned into pKN100 is 
shown in FIG. 30. 

0.148. The second version of reshaped human F19 V. 
region (L) was constructed using the same Scheme as that 
described for La but where Vlaa and Vla7 primers were 
substituted by Vlb4 and Vlb7 respectively (Table 3). The 
DNA sequence of L is shown in FIG. 29. 
014.9 The third version of reshaped human F19 V. region 
(L) was constructed using the QuikChange" site-directed 
mutagenesis kit from Stratagene. The QuikChange Site 
directed mutagenesis method was performed according to 
the manufacturers instructions, using resh F19La in 
pKN100 vector as double stranded DNA template. The 
mutagenic 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 residue position 49 (Phe) changed to 
TAT coding for Tyr) and annealed to the same sequence on 
opposite strands of LA in pKN100 vector. The point muta 
tion was verified by DNA sequencing the entire V region. 
The DNA sequence of L is shown in FIG. 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 HindIII/BamHI fragment and 
re-subcloned into an unmodified pKN100 vector cut with the 
Same two restriction enzymes beforehand. 
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TABLE 3 

PCR primers for the construction of reshaped human F19 light 
chain variable regions 
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1. Primers for the synthesis of version "A" 

9vla1 (36 mer) : 
5' GTCATCACAATGTCTCCGGAGGAACCTGGAACCCAG 3' 

9 villa2 (29 mer) : 
5' CTCCGGAGACATTGTGATGACCCAATCTC 3' 

9vla3 (45 mer) : 
5' GAATATAAAAGGCTCTGACTGGACTTGCAGTTGATGGTGGCCCTC 3' 

9vla 4 (72 mer) : 

9vla5 (44 mer) : 
5' ACCCCAGATTCCCTAGTGCTAGCCCAAAAGATGAGGAGTTTGGG 3' 

9vla6 (67 mer) : 

9vla7 (53 mer) : 

F19vla8 (33 mer) : 
5' GCTCACGTTCGGACAAGGGACCAAGGTGGAAAT 3' 

2. Primers for the synthesis of version "B" 

F19vlb4 (72 mer) : 

5' CAGTCAGAGCCTTTTATATTCTAGAAATCAAAAGAACTACTTGGCCTGGTATCAGCAGAAACCAGGACAGCC 3' 

5' TAGCACTAGGGAATCTGGGGTACCTGATAGGTTCAGTGGCAGTGGGTTTGGGACAGACTTCACCCTC 3' 

5' GTCCCTTGTCCGAACGTGAGCGGATAGCTAAAATATTGCTGACAGTAATAAAC 3' 

5' CAGTCAGAGCCTTTTATATTCTAGAAATCAAAAGAACTACTTGGCCTGGTTCCAGCAGAAACCAGGACAGCC 3' 

F19vlb7 (57 mer) : 
5' TCCCTTGTCCGAACGTGAGCGGATAGCTAAAATATTGCTGACAGTCATAAACTGCC 3' 

3. Primers for the synthesis of version "C" 

F19Lic-sense (34 mer) : 
5' CCCAAACTCCTCATCTATTGGGCTAGCACTAGGG 3' 

F19Lic-antisense (34 mer) : 
5' CCCTAGTGCTAGCCCAATAGATGAGGAGTTTGGG 3' 

4. Primers hybridizing to the flanking PUC19 vector sequences 

APCR1 (17 mer, sense primer) : 5' TACGCAAACCGCCTCTC 3' 

APCR4 (1.8 mer, anti-sense primer) : 5' GAGTGCACCATATGCGGT 3' 

RSP (-24) (16 mer, sense primer) : 5' AACAGCTATGACCATG 3' 

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

Example 4 

Construction of the Reshaped Human F19 Heavy 
Chain Versions A to E (HA-HE) 

0150 Version “A” of reshaped human F19 V. regions 
(HA) was constructed using the same PCR methods as 
described for the construction of version “A” of reshaped 
human F19 V. region (LA) (FIG. 31). The template DNA 
was version “A” of reshaped human 226 V (Léger, O. J. P., 
et al., “Humanization of a mouse antibody against human 
alpha-4 integrin: a potential therapeutic for the treatment of 
multiple sclerosis,”Hum. Antibod. 8:3 (1997)). 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, Vha-A-Vha5 and Vhao-APCR4 as PCR 
primer pairs, respectively. The PCR conditions were essen 
tially as described for the construction of reshaped human 
F19 V. region. A clone having the correct DNA sequence 
was designated reshF19Ha (FIG. 32) and was then Sub 
cloned into the eukaryotic expression vector pG1D105. The 
DNA sequence of resh F19Ha cloned into pG1D105 is 
shown in FIG. 33. 

0151. The third version of reshaped human F19 V. 
region (H) was constructed using the same Scheme as that 
described for HA but where Vha-4 primer was substituted by 
Vhc4 (Table 4). The DNA sequence of H is shown in FIG. 
32. The second (H) and fourth (HE) version of reshaped 
human F19 V. region were constructed based on the PCR 
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mutagenesis methods of Kamman et al. (Kamman, M., et al., 
“Rapid insertional mutagenesis of DNA by polymerase 
chain reaction (PCR)."Nucl. Acids Res. 17:5404 (1989)). For 
H and H, a mutagenic primer F19VHbd6 (Tyr-91 to 
Phe-91, Table 4) was used paired with APCR4 in PCR 
reactions with HA and H as the template DNA, respectively. 
The PCR products VHb and VHd were restriction enzyme 
digested with Pst and BamHI and Subcloned into 
reshF19Ha and resh F19Hc, respectively, previously 
digested with the same two restriction enzymes. The DNA 
Sequences of H and H are shown in FIG. 32. 
0152 Version “E” of reshaped human F19 V. region 
(H) was constructed based on the PCR-mutagenesis meth 
ods of Kamman et al. (1989) already mentioned above: 
0153. For reshF19He mutagenic primer F19MscIHe 
(Table 5) was used paired with primer F19HindIII (Table 5) 
in PCR reactions with H cloned in pg1d 105 mammalian 
expression vector as the template DNA. The appropriate 
primer pairs (0.2 mM of each) were combined with 10 ng of 
cDNA of version “A” of reshaped human 226 VH region in 
100 ml of PCR buffer containing 10 mM KCl, 10 mM 
(NH)2SO, 20 mM Tris-HCl (pH 8.8) 2 mM MgSO, 0.1% 
Triton X-100 and 200 mM 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., 
et al., “Prevention of pre-PCR mis-priming and primer 
dimerization improves low-copy-number amplifications, 
"Nucl. Acids Res. 20:1717 (1992)) and PCR was performed 
for 25 cycles on a TRIO-Thermoblock Thermal Cycler 
(Biometra, Göttingen, Germany). Each cycle consisting of a 
denaturation step at 94 C. for 1 minute, a primer-annealing 
step at 70° C. for 1 minute, and an extension step at 72 C. 
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for 2 minutes. This was followed by a Single cycle consisting 
of a further elongation step at 72 C. for 10 minutes followed 
by cooling at 4 C. The PCR products were then extracted 
and purified from a TAE 1.4% standard agarose gel using a 
QIAquick" gel extraction kit, following the protocol Sup 
plied by the manufacturer (QIAGEN Ltd., UK). The PCR 
product Ve was then restriction enzyme digested with MSc 
and HindIII and ligated into reshF19Hc cloned in pg. 1d 105 
previously digested with the Same two restriction enzymes. 
The MscI restriction recognition site is unique to all the 
reshaped human F19 V. region versions and is not present 
in the pg. 1d 105 expression vector. The HindIII restriction 
recognition site is a unique site in pg1d 105 for cloning of V 
immunoglobulin genes. Electroporation-competent XL-1 
Blue E. coli cells were transformed with 1 ul of the ligated 
DNA and plated on agarose plates containing Ampicillin. 
Colonies were then Screened for the presence and correct 
size of inserts by direct PCR on colonies (Guissow, D., and 
ClackSon, T., “Direct clone characterization from plaques 
and colonies by the polymerase chain reaction, Nucl. Acids 
Res. 17:4000 (1989)) with primers HCMi and Hucg1 
hybridizing to the flanking pg1d 105 vector Sequences (Table 
5). DNA from positive colonies was prepared using a 
Plasmid Midi kit, following the protocol supplied by the 
manufacturer (QIAGEN Ltd., UK). DNA sequencing was 
performed by the dideoxy chain termination method 
(Sanger, F., et al., “DNA sequencing with chain-terminating 
inhibitors,Proc. Natl. Acad. Sci. U.S.A. 74:5463 (1977)) 
directly from circular vector DNA using conventional heat 
denaturation (Andersen, A., et al., “A fast and simple tech 
nique for sequencing plasmid DNA with Sequenase using 
heat denaturation,” Biotechniques 13:678 (1992)) and 
Sequenase 2.0 (USB, Cleveland, Ohio). The DNA sequences 
of resh F19He is shown in FIG. 32. 

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" 

F19vha1 (47 mer) : 

F19vha2 (53 mer) : 

F19vha3 (71 mer) : 

F19vha4 (71 mer) : 

F19vha5 (63 mer) : 

F19vha6 (48 mer) : 

5 GTGTATTCAGTGAAGGTGTATCTACTAGTTTTACAGCTGACTTTCAC 3' 

5' TAGTAGATACACCTTCACTGAATACACCATACACTGGGTTAGACAGGCCCTG 3' 

5' CCCTTGAACTTCTGGTTGTAGTTAGGAATACCATTGTTAGGATTAATACCTCCTATCCACTCCAGCCTTTG 3' 

5' TAACTACAACCAGAAGTTCAAGGGCCGGGCCACCTTGACCGTAGGCAAGTCTGCCAGCACCGCCTACATGG 3' 

5' GCATGGCCCTCGTCGTAACCATAGGCGATTCTTCTTCTGGCGCAGTAGTAGACTGCAGTGTCC 3' 

5' CTATGGTTACGACGAGGGCCATGCTATGGACTACTGGGGTCAAGGAAC 3' 

2. Primers for the synthesis of version "C" 

F19vhc4 (71 mer) : 
5' TAACTACAACCAGAAGTTCAAGGGCCGGGTCACCATCACCGTAGACACCTCTGCCAGCACCGCCTACATGG 3' 

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

F19 vhbd6 (27 mer) : 
5' GGACACTGCAGTCTACTTCTGCGCCAG 3' 



US 2003/0143229 A1 
13 

TABLE 4-continued 
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PCR primers for the construction of reshaped human F19 
heavy chain variable regions versions A to D 

4. Primers hybridizing to the flanking PUC19 vector sequences 

APCR1 (17 mer, sense primer) : 5' TACGCAAACCGCCTCTC 3' 
APCR4 (1.8 mer, anti-sense 5' GAGTGCACCATATGCGGT 3' 
primer) : 

0154) 

TABLE 5 

PCR primer for the construction of reshaped human F19 heavy 
chain variable regions version E 

1. Primer for the synthesis of version "E" 

F19MsclHe (65 mer, anti-sense) : 
5' CCTTTGGCCAGGGGCCTGTCTAACCCAGTGTATGGTGTATTCAGTGAAGGTGTATCCACTAGTTTCCACTAGTTT 3' 

MscI 

2. Primers hybridizing to the flanking pg. 1d 105 mammalian expression 

vector sequences 
HCMi (28 mer, 
Hucg1 (17 mer, anti-sense): 5' TTGGAGGAGGGTGCCAG 3' 

Example 5 

Reshaped Human F19 Antibody Concentrations in 
COS Cell Supernatants 

O155 COS cells were transfected with one pair of a series 
of reshaped human F19 antibody constructs and the human 
antibody concentration was measured using the IgG1/Kappa 
ELISA as described in example 2. 

TABLE 6 

Reshaped human F19 antibody 
concentrations in COS cell supernatants 

Transfected Antibody components Human y1/K 

Heavy chain Kappa light chain Concentration Lug/ml 

Ha LA 2.50 
HA LB O.18 
HB LA 1.25 
HE LB O.10 
HD LA 1.15 
HD LB O.18 
HA LA 1.50 
Ha Lic 1.56 
H LA 1.47 
H Lic 1.97 
cF19 LA 1.54 
cF19 LB O.O7 
cF19 Lic 2.14 

sense) : 5' GTCACCGTCCTTGACACGCGTCTCGGGA 3' 

O156) 

TABLE 7 

Reshaped human F19 antibody 
concentrations in COS cell Supernatants 

Transfected Antibody components Human y1/K 

Heavy chain Kappa light chain concentration Lug/ml 

HA LA 2.OO 
HA Lic 2.50 
H LA 2.90 
H Lic 3.OO 
HE LA 2.8O 
HE Lic 3.50 

RNA Splicing Events Required for the Expression 
of Immunoglobulin Genes in Mammalian Cells 

O157 Both mammalian expression vectors pKN100 and 
pg. 1d 105 have an intron between the variable and the con 
Stant regions which is removed during the process of 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 immunoglo 
bulin splice acceptor site is described in FIG. 34. 

Example 6 

Flow Cytometric Analysis of the Binding of cF19 
and LAH to FAP-expressing Human Cells 

0158. The ability of LH to bind to both recombinant 
and endogenously expressed FAP on cell Surface was tested. 
0159. The example was conducted to determine the bind 
ing of LAH to cellular FAP. Both naturally FAP expressing 
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MF-SH human tumor cells (Shirasuma, K., et al., Cancer 
55:2521-2532 (1985)) and FAP-transfected human tumor 
cell lines were used as cellular targets. LAH was Studied in 
cytofluorometric assays evaluating direct binding to target 
cells as well as by the inhibitory effect on the binding of 
either murine F19 or chimeric cF19 anti-FAP antibodies. 

0160 Antibodies and cell lines used were F19 (murine 
monoclonal anti-human FAP antibody, IgG1 subclass), 
mIgG (murine immunoglobulin, IgG class), cF19 (chimeric 
monoclonal anti-human FAP antibody, IgG1 subclass), 
LHe (reshaped monoclonal anti-human FAPantibody, IgG1 
Subclass), higG1 (human immunoglobulin, IgG1 Subclass), 
MF-SH (human malignant fibrous histiocytoma cell line), 
HT-1080 (human fibrosarcoma cell line), HT-1080FAP 
clone 33 (HT-1080 cell line transfected with cDNA encoding 
human FAP). Antibodies were biotinylated as described in 
examples 8 and 12. 

Direct Binding of LAH to FAP on the Surface of 
Human Tumor Cell Lines 

0161) 5x10 cells of the tumor cell line under investiga 
tion were incubated with the indicated concentration of test 
or control antibody in a total volume of 0.2 ml phosphate 
buffered saline (PBS) supplemented with 1% bovine serum 
albumin (BSA) for 30 minutes on ice. Subsequently, cells 
were washed twice with 2 ml of PBS, resuspended in 0.2 ml 
of PBS supplemented with 1% BSA, a 1:20 dilution of 
mouse anti-human IgG FITC-labelled (Dianova) as second 
ary reagent was added and incubated for another 30 minutes 
OCC. 

0162 Alternatively, 5x10 cells of the tumor cell line 
under investigation were incubated with the indicated con 
centration of biotin-labelled cF19 in a total volume of 0.2 ml 
PBS supplemented with 1% BSA for 30 minutes on ice. 
Subsequently, cells were washed twice with 2 ml of PBS, 
resuspended in 0.2 ml of PBS Supplemented with 1% BSA, 
and incubated for another 30 minutes on ice with 1:40 
dilution of streptavidin-FITC (Dianova) as secondary 
reagent. 

0163 Cells were again washed twice with 2 ml of PBS, 
resuspended in a total volume of 0.5 ml of PBS supple 
mented with 1% paraformaldehyde (PFA) and kept on ice. 
Single cell fluorescence was determined cytofluorometri 
cally by analysing the cellular green fluorescence at 488 mm 
in an EPICS XL (Coulter) fluorescence-activated cell ana 
lyZer. 

Competition of LH for Binding of Biotinylated 
cF19 to Cell-surface FAP on FAP-expressing 

Human Cell Lines 

0164. 5x10 cells of the tumor cell line under investiga 
tion were incubated with the indicated amounts of unlabeled 
test or control antibody added together with 1 tug/ml biotin 
labelled cF19 antibody. Subsequently, cells were washed 
twice with 2 ml of PBS, resuspended in 0.2 ml of PBS 
supplemented with 1% BSA, 1:40 diluted streptavidin-FITC 
(Dianova) as Secondary reagent and incubated for another 30 
minutes on ice. 

0165 Cells were then washed twice with 2 ml of PBS, 
resuspended in a total volume of 0.5 ml PBS supplemented 
with 1% PFA and kept on ice. Single cell fluorescence was 
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determined cytofluorometrically by analysing the cellular 
green fluorescence at 488 nm in an EPICS XL (Coulter) 
fluorescence-activated cell analyzer. 

0166 Both, cF19 and LAH bind in a concentration 
dependent manner specifically to to FAP-transfected 
HT-1080FAP clone33 human tumor cells (Table 8). No 
binding to FAP-negative HT-1080 cells was detectable 
(Table 9). Both cF19 and LAH bound in a concentration 
dependent manner to human MF-SH cells endogenously 
expressing FAP (Table 10). 

0167 Biotinylated cF19 bound to human HT-1080FAP 
clone 33 (Table 11) in a concentration dependent manner. No 
binding was detectable to FAP-negative HT-1080 cells 
(Table 12). 
0168 Binding of biotinylated cF19 to HT-1080FAP clone 
33 cells was inhibited by both unlabelled cF19 and unla 
belled LAH (Table 13). 

0169 Chimeric anti-human FAP monoclonal antibody 
cF19 as well as reshaped human anti-human FAP mono 
clonal antibody LAH (example 10) were shown to bind 
directly to FAP expressed on human cell lines either endog 
enously expressing this protein or transfected with cDNA 
encoding for it. This binding was shown to be concentration 
dependent. Binding of biotinylated cF19 could be inhibited 
by both unlabelled cF19 and unlabelled LAH. 

0170 Using cytofluorometric technology, direct binding 
as well as inhibition of Specifically binding reagents showed 
Specificity of chimeric cF19 and reshaped LAH human 
monoclonal antibodies to cell surface expressed FAP. 

TABLE 8 

Binding of anti-FAP antibodies to HT-1080FAP clone 33 cells 

Concentration of antibody Mean fluorescence intensity 

Ing/ml hIgG1 cF19 LAHC 

500 O.12 6.65 2.76 
1OO O.12 1.63 O.66 
2O O.12 O.43 O.22 
4.0 O.12 0.17 O.15 
O.8 O.12 O.14 O.13 

0171 

TABLE 9 

Binding of anti-FAP antibodies to non-transfected 
HT-1080 cells 

Concentration of antibody Mean fluorescence intensity 

Ing/ml hIgG1 cF19 LAHC 

500 O.11 O.11 O.12 
1OO.O O.11 O.11 O.11 
2O.O O.11 O.11 O.12 
4.0 O.11 O.11 O.12 
O.8 O.11 O.11 O.11 



US 2003/0143229 A1 
15 

0172 

TABLE 10 

Binding of anti-FAP antibodies to MF-SH cells 

Concentration of antibody Mean fluorescence intensity 

Ing/ml hIgG1 cF19 LAHC 

4,000 O6 3.6 2.8 
2,000 n.d. 3.3 2.5 
1,000 n.d. 2.4 1.9 
500 n.d. 1.8 1.3 

n.d.: not done 

0173 

TABLE 11 

Binding of biotinylated cF19 antibody to HT-108OFAP 
clone 33 cells 

Concentration of antibody Mean fluorescence intensity 

Ing/ml Biotinylated hIgG1 Biotinylated cF19 

5,000.0 O.2 36.5 
1,000.0 O.2 18.1 
2OO.O O.2 4.5 
40.O O.2 1.3 
8.O O.2 0.5 
1.6 O.3 O.3 

0174) 

TABLE 12 

Binding of biotinylated cF19 antibody to non-transfected 
HT-1080 cells 

Concentration of antibody Mean fluorescence intensity 

Ing/ml Biotinylated hIgG1 Biotinylated cF19 

5,000.0 O1 O1 
1,000.0 O1 O1 
2OO.O O1 O1 
40.O O1 O1 
8.O O1 O1 
1.6 O1 O1 

0175) 

TABLE 13 

Competition of anti-FAP antibodies with the binding of 
biotinylated cF19 to HT-108OFAP clone 33 cells 

Concentration of 
competitor antibody Mean fluorescence 

Competitor antibody pig?ml concentration 

No O.OO 11.2 
hIgG1 1.OO 9.O 
hIgG1 3.16 11.3 
hIgG1 1O.OO 9.8 
hIgG1 3166 10.3 
cF19 1.OO 7.5 
cF19 3.16 4.8 
cF19 1O.OO 1.3 
cF19 3166 1.2 

Jul. 31, 2003 

TABLE 13-continued 

Competition of anti-FAP antibodies with the binding of 
biotinylated cF19 to HT-1080FAP clone 33 cells 

Concentration of 
competitor antibody Mean fluorescence 

Competitor antibody Lug/ml concentration 

LAHC 1.OO 8.0 
LAHC 3.16 5.5 
LAHC 1O.OO 2.9 
LAHC 3166 1.7 

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

Example 7 

In Vitro Immune Effector Functions of Monoclonal 
Antibody LAH 

0176) This experiment was conducted to determine the 
potential of the monoclonal antibody (mAb) LAH with 
specificity for fibroblast activation antigen (FAP) to lyse 
FAP-expressing targets in the presence of human comple 
ment or human mononuclear leukocytes, respectively. 
0177. In particular, the ability of LAH to mediate cyto 
toxic effects against HT-1080FAP clone 33 cells, which 
expressed human FAP on the Surface, was Studied. Cyto 
toxicity was determined in vitro using the following 
approach: 'Cr-labelled target cells were incubated in the 
presence of LAH with human Serum as Source of comple 
ment or human MNC (peripheral blood mononuclear cells) 
as effectors. Release of Cr was measured as measure of 
target-cell lysis. 

0.178 Antibodies and cell lines used were LAH 
(reshaped human anti-human FAP IgG1 antibody), higG1 
(human IgG1 isotype control), 3S193 (murine monoclonal 
anti-Lewis 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 
LAHC 

0179 Tumor cells were radiolabelled by incubation in 
RPMI 1640 medium with 100 ul-CiCr (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. 
0180 Human serum as source of complement was freshly 
prepared from blood of different 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. 

0181. The antibody under study was diluted from the 
stock solution to the appropriate concentration in RPMI1640 
cell culture medium. 

0182 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 concen 
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trations of test or control antibody and 25% (v/v) human 
Serum as the Source of human complement. Incubations 
were performed in U-shaped 96-well plates in a total volume 
of 200 ul RPMI1640 and done in triplicate. After the 
incubation period, plates were centrifuged, 100 ul of the 
Supernatant was removed and radioactivity was counted in a 
gamma-counter. The total amount of incorporated radioac 
tivity was determined by measuring 10" target cells. Spon 
taneous release was defined as activity released from the 
target cells in the absence of both antibody and complement 
during the described incubation period. 

0183 Specific lysis was calculated as follows: 

Specific lysis 
(in %) 

activity sample-activity spontaneous release 
x 100 

maximum activity-activity spontaneous release 

Antibody-dependent Cellular Cytotoxicity (ADCC) 
of LAH 

0184 Tumor cells were radiolabelled by incubation in 
RPMI1640 medium with 100 ul-Ci'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 ml. 

0185. MNC (peripheral blood mononuclear cells) were 
prepared from peripheral blood taken by puncturing the arm 
vein of different healthy human volunteers. Clotting was 
prevented by the addition of 20% citrate buffer. MNC from 
4 ml of this blood preparation were purified by centrifuga 
tion (30 minutes at 400 G and room temperature) on 3 ml of 
lymphocyte 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. Lympho 
cyte activated killer (LAK) cells were derived from MNC 
(peripheral blood mononuclear cells) by incubation for 5 
days at 37 C. in an 95% air and 5% CO incubator at an 
initial density of 1.3x10" cells per ml in 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. 

0186 1x10' radiolabelled tumor cells of the indicated 
cell line were incubated for 5 hat 37° C. and 5% CO in the 
presence of different concentrations of test or control anti 
body 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 till 
RPMI1640 and done in duplicate. 

0187. After the incubation period, plates were centrifu 
gated, 100 ul of the Supernatant were taken off and radio 
activity was determined 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 effector cells during the described incu 
bation period. 
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0188 Specific lysis was calculated as follows: 

Specific lysis 
(in %) 

activity sample-activity spontaneous release x 100 
maximum activity-activity spontaneous release 

Antibody-mediated Complement Lysis of Tumor 
Cells 

0189 No LAH-specific complement-mediated lysis 
(above that seen with an isotype control) was observed in 
HT-1080FAP clone 33 cells treated with LAH at concen 
trations up to 50 tug/ml (Table 14, Table 15a). 
0.190) Lytic activity of human serum used as source of 
complement was shown by lysis of MCF-7 human breast 
carcinoma cells in the presence of 12.5 lug/ml 3S193, a 
murine monoclonal anti-Lewis' antibody with known 
complement activating ability (Table 15b). 

Antibody-mediated Cellular Lysis of Tumor Cells 
0191 In the presence of LAH at concentrations up to 10 

Aug/ml, no ADCC (antibody-dependent cellular toxicity) 
mediated by human MNC (Table 16) or human LAK cells 
(lymphokine activated killer cells, Table 17) of LAH on 
HT-1080FAP clone 33 as measured by lysis was detectable 
above that seen with an isotype control at an effector: target 
ratio of 50:1. 

0.192 In appropriate in vitro assays with either human 
complement or with human MNC as effector mechanisms, 
human anti-FAP monoclonal antibody LAH revealed no 
detectable cytotoxic effects above isotype controls on FAP 
expressing tumor cell line HT-1080FAP clone 33. 

TABLE 1.4 

Specific complement lysis (in %) of HT-108OFAP clone 33 
tumor cell targets mediated by LAHC 

Source of human serum: HT-1080 clone 33: 

Concentration of antibody higG1 isotype control LAHC 

A 50 tug/ml 5 4 
A 10 ug/ml 5 3 
B 50 tug/ml 7 5 
B 10 ug/ml 6 5 

O tug/ml O O 

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

0193) 

TABLE 1.5a 

Specific complement lysis (in %) of HT-108OFAP clone 33 
tumor cell targets mediated by human anti-FAP 

monoclonal antibody LAHC 

Source of human serum: HT-1080 clone 33: 

Concentration of antibody hIgG1 LAHC 

A. 10.00 tug/ml 2 1. 
A. 2.50 tug/ml 2 2 
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TABLE 15a-continued 

Specific complement lysis (in %) of HT-108OFAP clone 33 
tumor cell targets mediated by human anti-FAP 

monoclonal antibody LaHo 

Source of human serum: HT-1080 clone 33: 

Concentration of antibody hIgG1 LAHC 

0.60 tug/ml 
0.15 tug/ml 
0.00 tug/ml 

10.00 tug/ml 
2.50 tug/ml 
0.60 tug/ml 
0.15 tug/ml 
0.00 tug/ml 

10.00 tug/ml 
2.50 tug/ml 
0.60 tug/ml 
0.15 tug/ml 
0.00 tug/ml 

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

0194) 

TABLE 1.5b. 

Specific complement lysis (in %) of MCF-7 tumor cell 
targets mediated by murine anti-Lewis' monoclonal 

antibody 3S193 

Source of human serum: MCF-7: 

Concentration of antibody mIgG 3S193 

A. 10.00 tug/ml O 21 
A. 2.50 tug/ml 1. 21 
A. 0.60 tug/ml O 21 
A. 0.15 tug/ml 1. 18 
A. 0.00 tug/ml O O 
B 10.00 tug/ml 1. 13 
B 2.50 tug/ml O 17 
B 0.60 tug/ml 1. 18 
B 0.15 tug/ml 1. 15 
B 0.00 tug/ml O O 
C 10.00 tug/ml 1. 22 
C 2.50 tug/ml O 23 
C 0.60 tug/ml 1. 26 
C 0.15 tug/ml 1. 2O 
C 0.00 tug/ml 1. 1. 

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

0195 

TABLE 16 

ADCC (antibody-dependant cellular cytotoxicity) (specific 
lysis in %) of HT-108OFAP clone 33 target cells by human 

MNC (peripheral blood mononuclear cells) mediated by LAHC 

HT-108OFAP clone 33: 
Concentration of 

antibody: HT-108OFAP clone 33: 

in tug/ml hIgG1 LAHC 

1O 2 2 
2.5 2 2 
O.625 2 2 

17 
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TABLE 16-continued 

ADCC (antibody-dependant cellular cytotoxicity) (specific 
lysis in %) of HT-108OFAP clone 33 target cells by human 

MNC (peripheral blood mononuclear cells) mediated by LAHC 

HT-108OFAP clone 33: 
Concentration of 

antibody: HT-108OFAP clone 33: 

in tug/ml hIgG1 LAHC 

O.156 3 3 
O 3 3 

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

0196) 

TABLE 1.7 

ADCC (antibody-dependent cellular cytotoxicity, specific 
lysis in %) of HT-108OFAP clone 33 target cells by LAK 
cells (lymphokine activated killer cells) mediated by LAHC 

Concentration of antibody: HT-108OFAP clone 33: 

in tug/ml hIgG1 LAHC 

1O 12 14 
2.5 14 17 
O.625 14 21 
O.156 15 21 
O 14 14 

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

Example 8 
Immunohistochemical Analysis of Monoclonal 

Antibody LAH. Binding to Normal and Neoplastic 
Human Tissues 

0197) This experiment was performed to determine the 
binding characteristics of the humanized mAb LAH to 
normal and neoplastic human tissues. 
0198 The following antibodies were used: LAH, cF19, 
and the negative control higG1 were directly biotinylated 
according to methods of the State of the art and used at 
concentrations of 2.5 to 0.25 mg/ml in 2% BSA/PBS 
(bovine Serum albumin in phosphate-buffered Saline). 
Murine mAb F19 was used as tissue culture Supernatant of 
the F19 hybridoma, at dilutions of 1:5 to 1:10 in 2% 
BSA/PBS. 

0199 The following reagents were used for immu 
nochemical assays: Streptavidin peroxidase complex (Vec 
tor Labs., Burlingame, Calif., USA), Avidin-biotin peroxi 
dase complex (Vector Labs.), Biotinylated horse anti-mouse 
(Vector Labs.), DAB (diaminobenzidine, Sigma Chemical 
Co., St. Louis, Mo., USA), Harris' hematoxylin. 
0200 Fresh frozen tissue samples examined included the 
following: Normal colon, breast, lung, Stomach, pancreas, 
skin, larynx, urinary bladder, Smooth and Skeletal muscle. 
Among the tumors tested were carcinomas from breast, 
colon, lung, esophagus, uterus, OVary, pancreas, Stomach, 
and head and neck. 

0201 An indirect immunoperoxidase method was carried 
out according to State of the art methods (Garin-Chesa, P., et 
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al., “Cell Surface glycoprotein of reactive Stromal fibroblasts 
as a potential antibody target in human epithelial cancers, 
"Proc. Natl. Acad. Sci. USA 87:7235-7239 (1990)) on five 
micrometer thickness fresh frozen Sections. DAB was used 

TABLE 18-continued 

Immunoreactivity of mAbs LAH, cF19 and F19 with 
normal human tumor samples 

as a Substrate for the final reaction product. The Sections 
were counterStained with Harrishematoxylin and examined Tissue type No. LAH cF19 F19 
for antigen expression. Alveolus: 

LAH Expression in Normal Human Tissues Pneumocytes (type I/II) 
Alveolar phagocytes 

0202) The normal tissues tested were negative for LAH SR capillaries 3 
expression, eXcept for the normal pancreas in which a Subset Surface epithelium 
of positive endocrine cells in the islets of Langerhans (A Gastric glands 
cells) were identified with LAH, cF19 and F19. (Table 18). E. ls ic) cell 
No immunoreactivity was observed with the hlgG1 (human MC cylie CeIIS - - - 
immunoglobulin IgG1 Subclass) used as a negative control. Neuroendocrine cells 

Connective tissue 
LH- Expression in Tumors Blood vessels 
At C p Smooth muscle 

0203. In the tumor samples, LAH, cF19 and F19 showed EPspit helium 1. 
an indistinguishable pattern of expression in the tumor Connective tissue 
Stromal fibroblasts. A Strong and homogeneous expression Small intestine 1. 
was found in the majority of the cases examined, especially this of villi & crypts 
in the cancer Samples derived from breast, colon, lung, style - - - 
pancreas and in the Squamous cell carcinomas (SQCC) of Blood vessels 
the head and neck tested (Table 18). No immunoreactivity Lymphoid tissue 
was observed with the hlgG1 used as negative control. Urinary bladder 2 

Urothelium 

0204 LAH, cF19 and F19 showed immunoreactivity Connective tissue 
Smooth muscle 

with the tumor stromal fibroblasts in the epithelial cancer Blood vessels 
samples tested. No LAH or F19 immuno-reactivity was Pancreas 3 
Seen with either the fibrocytes of the normal organ mesen- Duct epithelium 
chyme or the parenchymal cells of normal adult organs. Acinar epithelium Islets of Langerhans: Anti-FAP immunoreactivity was only observed in a subset B-cells 
of endocrine cells in the pancreatic islets, presumably glu- A-cells * * * 
cagon-producing Acells, and in four of nine uterine Samples D-cells 
tested, representing Subsets of Stromal fibroblasts in these Connective tissue 
ti Blood vessels 
SSCS. Nerves 

Larynx 1. 
0205 Immunohistochemical analysis of LAH in normal Squamous epithelium 
human tissues and FAP-expressing human carcinomas Mucous glands 
showed indistinguishable patterns of binding for LAH, R 
cF19 and murine mAb F19. yaline cartilage 

Blood vessels 
Skeletal muscle 

TABLE 1.8 Lymph node 1. 
Lymphoid cells 

Immunoreactivity of mAbs LAH, cF19 and F19 with Lymph sinuses 
normal human tumor samples Connective tissue 

Blood vessels 
Tissue type No. LAH cF19 F19 Spleen 1. 

Red & white pulp 
Breast 4 Sinuses 
Epithelial cell ducts/acini Connective tissue 
Myoepithelial cells Liver 1. 
Connective tissue Hepatocytes 
Blood vessels Bile ducts 
Colon 6 Portal triad 
Crypts of Lieberkuhn Thyroid gland 2 
Connective tissue Follicular epithelium 
Lymphoid tissue Parafollicular cells 
Smooth muscle Connective tissue 
Blood vessels Prostate gland 1. 
Myenteric plexus Glandular epithelium 
Lung 4 Stroma 
Bronchus: Testicle 1. 
Bronchial epithelium Seminiferous tubules 
Hyaline cartilage Stroma 
Connective tissue Ovary 3 
Mucous glands Follicles 
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TABLE 18-continued 

Immunoreactivity of mAbs LAH, cF19 and F19 with 
normal human tumor samples 

Tissue type No. LAH cF19 F19 

Stroma 
Uterine cervix 1. 
Epithelium 
Stroma 
Uterus 9 
Endometrium: 
glands 
Stroma 
blood vessels 
Myometrium 
Cerebral cortex 1. 
Neurons 
Neurological cells 
Blood vessels 
Cerebellum 1. 
Molecular layer 
Granular cell layer 
Purkinje cells 
Blood vessels 
Skin 3 
Squamous epithelium 
Melanocytes 
Skin appendages 
Connective tissue 
Blood vessels 

Acetone-fixed frozen sections were tested by the avidin-biotin complex 
immunoperoxidase procedure. 
No number of tissue samples derived from different individuals tested. 
*Identification of A-cells, based on morphology and location within the 
islets. 
**Positive immunoreactivity in the stroma in 4 out of 9 samples tested. 
The positive samples represent early (X2) and intermediate (X2) phase pro 
liferative endometrium. 

Example 9 

Species Specificity of LAH. Binding in Tissue 
Sections 

0206. This experiment was conducted to assess the reac 
tivity of LAH with tissues from mouse, rat, rabbit and 
cynomolgus monkeys by immunohistochemical methods. 
0207 Also used in these tests were cF19 and human IgG1 
(hIgG1) as negative controls. The reagents used for immu 
nohistochemistry were Streptavidin peroxidase complex 
(Vector Labs., Burlingame, Calif., USA), DAB (Sigma 
Chemical Co., St. Louis, Mo., USA) and Harris' hematoxy 
lin. 

0208. The following fresh frozen tissue samples from 
mouse, rat, rabbit and cynomolgus were tested: Brain, liver, 
lung, kidney, Stomach, pancreas, intestine, thymus, skin, 
muscle, heart, Spleen, ovary, uterus and testes. AS positive 
control, Sections from normal human pancreas and a breast 
carcinoma Sample were included in every assay. 

Immunohistochemistry 

0209 An indirect immunoperoxidase method was carried 
out as described in the State of the art (Garin-Chesa, P., et al., 
“Cell surface glycoprotein of reactive stromal fibroblasts as 
a potential antibody target in human epithelial cancers, 
"Proc. Natl. Acad. Sci. USA 87:7235-7239 (1990)) on five 
micrometer thickness fresh frozen Sections. The antibodies 

19 
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LAH, cF19 and hlgG1 (at 1 lug/ml) were biotinylated 
according to the State of the art and were detected with 
Streptavidin peroxidase complex. DAB was used as a Sub 
Strate for the final reaction product. The Sections were 
counterstained with Harris' hematoxylin and examined for 
antigen expression. 

0210. The normal tissues tested did not react with either 
LAH or cF19 in the experiments (Table 1). 

0211 The normal human pancreas used as positive con 
trol showed LAH and cF19 binding in a subset of endocrine 
cells in the islets of Langerhans as previously described for 
F19. In addition, binding of LAH and cF19 was seen in the 
tumor Stromal fibroblasts in the breast carcinoma Sample. 

0212 Immunohistochemical analysis of normal tissues 
from mouse, rat, rabbit and cynomolgus failed to detect any 
binding of either LAH or cF19, in the experiments per 
formed. 

TABLE 1.9 

Binding of LAH to tissue sections of non-human species, 
as determined by immunohistochemistry 

Organ/Tissue type Mouse Rat Rabbit Cynomolgus 

Brain 

Cerebral cortex 
Cerebellum 
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 
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TABLE 19-continued 

Binding of LAH to tissue sections of non-human species, 
as determined by immunohistochemistry 

Organ/Tissue type Mouse Rat Rabbit Cynomolgus 

Uterus 

Myometrium 
Cervix uteri 
Testis 

Tubular epithelium 
Connective tissue 

nt = not tested 

Example 10 

Construction of Cell Lines Producing Chimeric and 
Reshaped Anti-FAP Monoclonal Antibodies 

0213 The objective of this experiment was to demon 
Strate Stable cell lines according to the invention expressing 
LAH, LAHA, LH, LH and cF19 in CHO DG44 cells. 
Stable cell lines transfected with humanized or chimeric F19 
antibodies were produced and their identity was confirmed 
by PCR amplification of heavy and light variable regions 
using genomic DNA derived from each transfectant as 
template. 

0214 CHO DG44 cells maintained under serum-free 
conditions in SFM-II medium. Lipofectin and SFM-II 
serum-free medium were obtained from Gibco/BRL. Gene 
ticin and all restriction enzymes were obtained from Boe 
hiringer Mannheim. Pfu polymerase was obtained from 
Stratagene. 

0215) DNA for transfections was purified from E. coli 
cells using QiaFilter Maxi Cartridges (Qiagen) as directed 
by the manufacturer. All DNA preparations were examined 
by restriction enzyme digestion. Sequences of LAH vari 
able regions in their respective vectors were confirmed using 
an ABI PRISM 310 Sequencer (Perkin-Elmer). 
0216 Further information regarding the vectors and 
DNA sequences employed is available in the prior examples. 

Transfection of CHO DG44 Cells 

0217 Cells in logarithmic growth were plated into 6 well 
plates containing 1 ml fresh SFM-II medium. Plasmids 
encoding heavy and light chains of humanized or chimeric 
F19 versions were cotransfected into CHODG44 cells using 
liposomal transfection. Liposomes were prepared using 6 ul 
lipofectin reagent and 0.5 lug of each vector (one for the 
desired heavy chain and one for the light) as described for 
Lipofect AMINE transfections except that SFM-II medium 
was used to dilute all reagents. Twenty-four hours later, cells 
were diluted 1:10 into SFM-II medium containing 300 lug/ml 
Geneticin. After the initial phase of cell killing was over 
(10-14 days), the concentration of Geneticin was reduced to 
200 mg/ml and methotrexate was added to a final concen 
tration of 5 nM. Methotrexate concentrations were increased 
after 10-14 days to a final concentration of 20 nM. 

PCR Amplification of Transfectant DNA 
0218 107 CHO DG44 cells were centrifuged in an 
Eppendorf microcentrifuge briefly at full Speed, washed 
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once with PBS, and pelleted once again. Genomic DNA was 
prepared by ethanol precipitation after SDS lysis and Pro 
teinase K treatment of the cell pellets. 
0219. A mixture 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 appropriate restriction enzyme and ana 
lyzed by agarose gel electrophoresis to confirm their iden 
tity. 

Light chain primer set: 
5'-GAG ACA TTG. TGA CCC AAT CTC C-3' PKN 1690 
5'-GAC AGT CAT AAA CTG CCA CAT CTT C-3' PKN. 1930.R 

Heavy chain primer set: 
5'-TTG ACA CGC GTC. TCG GGA AGC TT-3' PG 5863 
5'-GGC GCA GAG GAT CCA CTC ACC T-3' PG 6332.R 

0220. The undigested heavy chain PCR product has a 
predicted size of 469 bp while the light chain PCR product 
has a predicted size of 286 bp. Verification of identity was 
determined by restriction enzyme digest with BstEII (heavy 
chain) or NlaIV (light chain). 
0221 CHO cell lines were transfected with LAH, LAHA, 
LHB and LH, as well as cF19. Geneticin-resistant cells 
were obtained and these cells were further selected for 
resistance to methotrexate. PCR amplification, followed by 
restriction enzyme cleavage of the light and heavy chain 
DNA produced the expected bands and confirmed the iden 
tity of LAHC, LHB, LAHA and LHD transfectants. 
0222. The cells described were maintained under serum 
free conditions at all times and were not treated with 
animal-derived products Such as trypsin. 
0223 Producer cell lines transfected with expressing 
monoclonal LAH, LAHA, LEH, LH and cF19 antibod 
ies were produced. Their identities were confirmed using 
PCR amplification and restriction enzyme cleavage of the 
resulting PCR products of both their heavy and light chain 
variable regions. 

Example 11 

Expression of Antibody Proteins in Chinese 
Hamster Ovary DG 44 Cells and their Purification 

0224. The objective of this experiment was to express 
and purify LAH, LAHA, LEH, and LH mAbs to enable 
their characterization. Other goals included the establish 
ment of a quantitative ELISA to permit measurement of 
antibody concentrations in both crude media Samples as well 
as purified Ig Samples and determination of relative expres 
Sion levels of various humanized F19 constructs using this 
asSay. 

0225 Serum-free CHO DG44 cells and USP-grade meth 
otrexate were obtained from the Biotechnical Production 
Unit of the Dr. Karl Thomae GmbH, Biberach, Germany; 
both products are also commercially available. Cells were 
maintained under serum-free conditions at all times. SFM-II 
serum-free medium was obtained from Gibco/BRL. Protein 
A agarose was from Pierce Chemical (Indianapolis, Ind., 
USA). Human IgG1 standards (Cat. No. 13889), p-Nitro 
phenyl phosphate tablets (N 2640), bovine serum albumin 
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(BSA) (A7906), and goat anti-human kappa chain specific 
alkaline phosphatase-conjugated antibody (A 3813) were 
obtained from Sigma Chemical (St. Louis, Mo., USA). Goat 
anti-human gamma-chain specific alkaline phosphatase 
conjugated antibody was obtained from Jackson Immunore 
search Laboratories (through Stratech Scientific). Tris-buff 
ered saline (TBS) consisted of 150 mM NaCl, 50 mM Tris, 
pH 7.5. 

Cell Culture Conditions for Antibody Expression 
0226 Cells were cultured and maintained in T-175 flasks 
in SFM-II serum-free medium without agitation. The 
medium contained 200 tug/ml Geneticin and 20 nM meth 
otrexate without antibiotics. Cells were passaged by dilu 
tion, were not adherent, and grew in Small clusters. When the 
cells reached Stationary phase, the medium was collected 
and centrifuged to remove cells and frozen at -20° C. until 
needed. 

Purification of LAH 
0227 All purification steps were carried out at 4 C. A 
C10/10 column (Pharmacia Fine Chemicals) was packed 
with Protein Aagarose (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 reequili 
brated with TBS and stored at 4 C. Spent culture Superna 
tants were thawed and centrifuged at 10,000xg for 30 
minutes prior to Protein Achromatography to remove debris 
and diluted with an equal volume of TBS. This material was 
loaded onto the Protein A column at 0.5 ml/minute using a 
P-1 peristaltic pump (Pharmacia) and washed with TBS until 
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/minute. The elution was monitored at 
280 nm and one ml fractions of the eluted material were 
collected into tubes containing sufficient Tris base pH 9 to 
neutralize the citrate buffer. Protein-containing fractions 
were pooled and concentrated using an Amicon filtration 
apparatus with a YM-30 filter and dialyzed against PBS. The 
column was immediately regenerated with TBS. Protein 
dye-binding assays were performed with the BioPad (Her 
cules, Calif.) protein determination kit, according to the 
manufacturers instructions, using bovine Serum albumin as 
a Standard. 

Human IgG (Gamma Immunoglobulin) ELISA 
0228 ELISA plates were coated overnight with 100 ul of 
goat anti-human gamma-chain Specific alkaline phos 
phatase-conjugated antibody at 0.4 mg/ml in coating buffer 
at 4 C. 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 ul of goat anti-human kappa chain 
Specific alkaline phosphatase-conjugated antibody diluted 
1:5000 was added and incubated for one hour. Wells were 
washed and 100 ul 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. Results were analyzed by four-parameter iterative 
curve fitting. 
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0229) Amino acid analysis was performed according to 
methods available in the state of the art. 

0230 Monoclonal antibody LAH was produced and 
purified to homogeneity using Protein A affinity chromatog 
raphy. ELISA assays using human IgG1 as Standard indi 
cated LAH recoveries exceeding 70%. The purity of the 
material was estimated to be >90% by SDS-polyacrylamide 
gel electrophoresis. Representative expression data and typi 
cal purification yields are shown in Table 20. 

TABLE 2.0 

Expression data and purification yields FAP antibody 
proteins in CHO cells 

Yield 
Expression levels in improvement 

crude media Purified antibody purified 
Antibody samples (ELISA) yields antibody 

LAHC 7-10 mg/l ~5-7 mg/l SOO-FOO 
LAHA 5-7 mg/l ~3–4 mg/l 300-400 
LBHB 0.5-1 mg/l ~0.2-0.5 mg/l 20-50 
LBHD 0.8-1.5 mg/l ~0.3-0.8 mg/l 30-60 

Chimeric F19 ~0.02 mg/1 <0.01 mg/l 1. 

Representative expression data for each of the anti-FAP antibodies pro 
duced in this study are shown. Recoveries after Protein Aagarose affinity 
chromatography were 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 Human FAP 

0231. The objective of this study was to characterize 
binding of LAH to isolated recombinant human FAP. 

CD8-FAP ELISA 

0232 ELISA plates were coated overnight with 100 ul 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 tug/ml rat 
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 nontrans 
fected cells. Wells were washed and 100 ul of horse radish 
peroxidase (HRP) conjugated mouse anti-human IgG1 anti 
body (Zymed 05-3320) diluted 1:500 in dilution buffer were 
added and incubated for one hour. Wells were washed and 
100 ul HRP substrate, (azino-bis (3-ethylbenzthiazoline 
6-sulfonic) acid, Sigma Chemical A9941), were added and 
incubated for 60 minutes. The reaction was stopped by 
addition of 1 M NaOH and absorbance read at 405/.490 nm. 
in an ELISA plate reader. Results were analyzed by four 
parameter curve iterative curve fitting. 
0233 Alternatively, plates were coated directly with 
cF19. FAP (recombinant human FAP, see example 13) was 
allowed to bind to these plates as above and biotinylated 
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LAH (~1 ug/ml) was then added. Antibody binding was 
detected with HRP-Streptavidin conjugate as above. 

Solubilization of Membrane-bound Human FAP 

0234 FAP-expressing 293FAP I/2 cells or control 293 
cells were washed with PBS and lysed with 1% Triton X-114 
in Tris-buffered saline. Nuclei and debris were removed by 
centrifugation at 10,000xg. The Supernatant was phase 
partitioned (Estreicher, A., et al., “Characterization of the 
cellular binding Site for the urokinase-type plasminogen 
activator, J. Biol. Chem. 264:1180-1189 (1989)) 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. This material 
was Subjected to Concanavalin Aagarose chromatography 
(Rettig, W. J., et al., “Regulation and heteromeric structure 
of the fibroblast activation protein in normal and trans 
formed cells of mesenchymal and neuroectodermal origin, 
"Cancer Res 53:3327-3335 (1993)). 

Biotinylation of LAH 
0235 LAH (1-2 mg) was dialyzed against 50 mM bicar 
bonate buffer and biotinylated with a ten-fold molar excess 
of sulfosuccinimidyl-6-biotinamido hexanoate (NHS-LC 
biotin, Pierce Chemical, Rockford, Ill., USA) for 2 hours at 
room temperature. Unreacted product was removed by 
repeated microdialysis in a microconcentrator. 

Transient Transfections 

0236 COS-7 cells (American Type Tissue Culture Col 
lection, reference number CRL 1651) were cotransfected by 
electroporation with the heavy and light chain vectors 
encoding LAH. 
0237 Anti-CD8 monoclonal antibody was immobilized 
onto microtiter plates. CD8-FAP 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 
LHe was serially diluted and added to the wells containing 
the immobilized CD8-FAP. LAH bound to isolated immo 
bilized CD8-FAP protein (FIG. 35). Culture supernatants 
from mock-transfected COS-7 cells failed to demonstrate 
binding. 

0238 Recombinant membrane-bound FAP from deter 
gent extracts of 293 FAP 1/2 cells or control extracts was 
serially diluted and immobilized via chimeric F19 mono 
clonal antibody bound to microtiter plates. Biotinylated 
LHe bound recombinant human FAP immobilized with 
cF19 (FIG. 36) in a concentration-dependent manner. 
0239 LAH recognized isolated immobilized recombi 
nant human FAP carrying the epitope for murine F19. LAH 
bound to both CD8-FAP produced in insect cells, as well as 
FAP protein produced in 293FAPI/2 cells. 
0240 Culture Supernatants from COS-7 cells transfected 
with either heavy and light chain vectors encoding LAH or 
without DNA (Control) were collected three days posttrans 
fection. CD8-FAP was immobilized via an anti-CD8 anti 
body as described in the text. Serial dilutions of the COS-7 
Supernatants were allowed to bind to the immobilized CD8 
FAP and Subsequently detected with an HRP-conjugated 
anti-human IgG1 antibody. 
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0241) Detergent extracts of FAP-expressing 293FAPI/2 
cells or control 293 cells were serially diluted and added to 
cF19-coated microtiter plates. Biotinylated LAH was added 
and binding of biotinylated LAH was detected with HRP 
conjugated Streptavidin. 

Example 13 

Characterization of HT-1080 Fibrosarcoma Cells 
and 293 Human Embryonic Kidney Cells 
Transfected with cDNA for Human FAP 

0242 Fibroblast activation protein (FAP) is a cell-sur 
face, 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. 

0243 Cells used were HT-1080 cells (reference number 
CCL 121) and 293 human embryonic kidney cells (reference 
number CRL 1573) were obtained from the American Type 
Culture Collection (Maryland, USA). Transfectam was 
obtained from Promega (Madison, Wis.). Geneticin and all 
restriction enzymes were obtained from Boehringer Man 
nheim. DNA for transfections was purified from E. coli cells 
using QiaFilter Maxi Cartridges (Qiagen) as directed by the 
manufacturer. All DNA preparations were examined by 
restriction enzyme digestion. Vector Sequences were con 
firmed using an ABI PRISM 310 Sequencer. 
0244. Further information regarding the vectors and 
DNA sequences employed has been described in Scanlan, 
M. J., et al., “Molecular cloning of fibroblast activation 
protein alpha, a member of the Serine protease family 
selectively expressed in stromal fibroblasts of epithelial 
cancers.” Proc. Natl. Acad. Sci. USA 89:10832-10836 
(1992). The FAP clDNA sequence has been deposited in 
Genbank (accession number HS09287). 

Cell Culture and Immunoassays 

0245 HT-1080 cells were transfected with 1 mg DNA 
using Transfectam according to the manufacturers instruc 
tions. Human embryonic kidney 293 cells were transfected 
by calcium phosphate transfection (Brann, M. R., et al., 
“Expression of cloned muscarinic receptor in A9 L cells, 
"Mol. Pharmacol. 32:450-455 (1987)) 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 immunofluorescence for FAP 
expression as described in Rettig, W. J., et al., “Cell-Surface 
glycoproteins of human Sarcomas: differential expression in 
normal and malignant tissues and cultured cells, PrOC. Natl. 
Acad. Sci. USA 85:3110-3114 (1988). 
0246. Immunoprecipitations with cF19 were performed 
with metabolically labelled cells as described in Rettig, W. 
J., et al., “Regulation and heteromeric Structure of the 
fibroblast activation protein in normal and transformed cells 
of mesenchymal and neuroectodermal origin,'Cancer ReS. 
53:3327-3335 (1993). 
0247 HT-1080 and 293 cells were tested for FAP antigen 
expression in immunofluorescence assays with anti-FAP 
antibodies and were found to be antigen-negative. Transfec 
tion of these cells with FAP.38 vector resulted in the 
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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 293FAPI/2, which express cell 
surface-bound FAP protein, as recognized by cF19 antibody. 
Staining of nonpermeabilized HT-1080FAP clone 33 cells 
and 293FAP I/2 with cF19 antibody confirmed the cell 
surface localization of the FAP protein. 
0248 Immunoprecipitation of radiolabelled FAP protein 
with cF19 from extracts of 35S-methionine labelled 
HT-108OFAP clone 33 cells or 293FAPI/2 cells resulted in 
the appearance of a 93 kilodalton band after autoradiogra 
phy. This band is not detectable in immunoprecipitates of 
parental HT-1080 or 293 cell extracts. 
0249. Two stably transfected cell lines, HT-1080FAP 
clone 33 and 293FAPI/2, express FAP on the cell Surface as 
determined in immunological assays with anti-FAP mAbs. 
Neither parental HT-1080 cells nor parental 293 cells 
express detectable levels of FAP. 

Example 14 

Generation and Characterization of CD8-FAP 
Fusion Protein 

0250) 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 LAH 
containing the binding site for anti-FAP mAbs. Murine CD8 
was chosen to permit Secretion of the protein and to provide 
an additional epitope tag. 
0251 The cDNA encoding the extracellular domain of 
CD8, consisting of the first 189 amino acids of murine 
CD8C. (Genbank M12825), was linked to that of the extra 
cellular domain of FAP (amino acids 27 to 760), essentially 
as described by Lane, et al. (Lane, P., et al., “Soluble CD40 
ligand can replace the normal T cell-derived CD40 ligand 
signal to B cells in T cell-dependent activation, J. Exp. Med. 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 108 

<210> SEQ ID NO 1 
&2 11s LENGTH 339 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 1 
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177:1209-1213 (1993)) using standard PCR protocols. The 
authenticity of all clones was verified by DNA sequencing. 
The resulting DNA was inserted 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, D. R., 
et al., eds., Oxford University Press., New York (1994)). The 
spent medium of High Five"M cells (Invitrogen) infected 
with recombinant CD8-FAP baculovirus for four days was 
collected and cleared by ultracentrifugation. 

0252) The CD8-FAP ELISA (enzyme-linked immunosor 
bent assay) has been described above (example 12). 
0253) Insect cell cultures infected with CD8-FAP virus 
Secreted a fusion protein into the medium which carries the 
F19 epitope and is recognized by an anti-FAP antibody 
(FIG. 1). Neither the cell culture medium alone nor medium 
from insect cells infected with CD8-CD40L fusion protein 
bound anti-FAP antibody. 
0254 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 con 
Struct did not contain antigen bearing the F19 epitope. 
0255 Asoluble form of FAP, CD8-FAP, was produced in 
insect cells and CD8-FAP was shown to carry the epitope 
recognized by cF19. 

0256 Supernatants from insect cells infected with recom 
binant baculovirus encoding either CD8-FAP or CD8 
CD40L fusion protein were collected four days postinfec 
tion. Cell culture medium without cells was used as an 
additional control (medium). Serial dilutions of these mate 
rials were added to anti-CD8 antibody-coated microtiter 
plates and allowed to bind. cF19 (1 mg/ml) was subse 
quently added and allowed to bind. Bound cF19 was 
detected with horseradish peroxidase-conjugated anti-hu 
man antibody. 

gacattgttga to accolaatc. tccagacitct ttggctgttgt citctagggga gagggccacc 60 

atcaactgca agtc.cagtca gagccttitta tattotagaa atcaaaagaa citacttggcc 120 

tggitatcago agaalaccagg acagocaccc aaactcc to a tottttgggc tag cactagg 18O 

gaatctgggg tacct gatag gttcagtggc agtgggtttg ggacagacitt caccct cacc 240 

attagcagoc to caggctga agatgtggca gttt attact gtcago aata ttittagctat 3OO 

cc.gct cacgt toggacaagg gaccalaggtg gaaataaaa 

<210> SEQ ID NO 2 

339 
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-continued 

<211& LENGTH: 113 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 2 

Asp Ile Val Met Thr Glin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thir Ile Asn. Cys Lys Ser Ser Glin Ser Lieu Lleu Tyr Ser 
2O 25 30 

Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Tyr Glin Gln Lys Pro Gly Glin 
35 40 45 

Pro Pro Llys Leu Leu Ile Phe Trp Ala Ser Thr Arg Glu Ser Gly Val 
5 O 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp Phe Thr Leu Thr 
65 70 75 8O 

Ile Ser Ser Leu Glin Ala Glu Asp Val Ala Val Tyr Tyr Cys Glin Glin 
85 90 95 

Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Glin Gly Thr Lys Val Glu Ile 
100 105 110 

Lys 

<210> SEQ ID NO 3 
&2 11s LENGTH 339 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 3 

gacattgttga tigacccaatc. tccagacitct ttggctdtgt citctagggga gagggccacc 60 

atcaactgca agtccagtica gag cotttta tattotagaa atcaaaagaa citacttggcc 120 

tggttccago agaalaccagg acago caccc aaacticcitca tottttgggc tag cactagg 18O 

gaatctgggg tacctgatag gttcagtggc agtgg gtttg ggacagacitt cacccitcacc 240 

attago agcc toc aggctga agatgtggca gtttato act gtcaacaata ttittagctat 3OO 

cc.gcto acgt toggacaagg gaccalaggtg gaaataaaa 339 

<210> SEQ ID NO 4 
<211& LENGTH: 113 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 4 

Asp Ile Val Met Thr Glin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thir Ile Asn. Cys Lys Ser Ser Glin Ser Lieu Lleu Tyr Ser 
2O 25 30 

Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Phe Glin Gln Lys Pro Gly Glin 
35 40 45 

Pro Pro Llys Leu Leu Ile Phe Trp Ala Ser Thr Arg Glu Ser Gly Val 
5 O 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp Phe Thr Leu Thr 
65 70 75 8O 

Ile Ser Ser Lieu Glin Ala Glu Asp Val Ala Val Tyr Asp Cys Glin Glin 
85 90 95 

Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Glin Gly Thr Lys Val Glu Ile 
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-continued 

100 105 110 

Lys 

<210 SEQ ID NO 5 
&2 11s LENGTH 339 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 5 

gacattgttga tigacccaatc. tccagacitct ttggctdtgt citctagggga gagggccacc 60 

atcaactgca agtccagtica gag cotttta tattotagaa atcaaaagaa citacttggcc 120 

tggitat cago agaalaccagg acago caccc aaacticcitca totattgggc tag cactagg 18O 

gaatctgggg tacctgatag gttcagtggc agtgg gtttg ggacagacitt cacccitcacc 240 

attago agcc toc aggctga agatgtggca gtttattact gtcagdaata ttittagctat 3OO 

cc.gcto acgt toggacaagg gaccalaggtg gaaataaaa 339 

<210> SEQ ID NO 6 
<211& LENGTH: 113 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 6 

Asp Ile Val Met Thr Glin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thir Ile Asn. Cys Lys Ser Ser Glin Ser Lieu Lleu Tyr Ser 
2O 25 30 

Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Tyr Glin Gln Lys Pro Gly Glin 
35 40 45 

Pro Pro Llys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
5 O 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp Phe Thr Leu Thr 
65 70 75 8O 

Ile Ser Ser Leu Glin Ala Glu Asp Val Ala Val Tyr Tyr Cys Glin Glin 
85 90 95 

Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Glin Gly Thr Lys Val Glu Ile 
100 105 110 

Lys 

<210 SEQ ID NO 7 
&2 11s LENGTH 372 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 7 

caggtgcaac tagtgcagtc. c.ggcgc.cgaa gtgaagaaac ccggtgctitc cqtgaaagtic 60 

agct gtaaaa citagtagata caccittcact gaatacacca tacactgggit tag acaggcc 120 

cctggccaaa goctoggagtg gataggaggt attaatccta acaatggitat toctaactac 18O 

alaccagaagt toaaggg.ccg g gccaccittg accgtaggca agtctgccag caccgccitac 240 

atggaactgt coagcctg.cg citc.cgaggac actgcagtct act acto cqc cagaagaaga 3OO 

atc.gc.ctato gttacgacga gggccatgct atggacitact ggggtoaagg aaccottgtc 360 

accgtotcct ca 372 
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-continued 

<210 SEQ ID NO 8 
<211& LENGTH 124 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 8 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu Tyr 
2O 25 30 

Thir Ile His Trp Val Arg Glin Ala Pro Gly Glin Arg Leu Glu Trp Ile 
35 40 45 

Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Glin Lys Phe 
5 O 55 60 

Lys Gly Arg Ala Thr Leu Thr Val Gly Lys Ser Ala Ser Thr Ala Tyr 
65 70 75 8O 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His Ala Met Asp 
100 105 110 

Tyr Trp Gly Glin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> SEQ ID NO 9 
&2 11s LENGTH 372 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 9 

caggtgcaac tagtgcagtc. c.ggcgc.cgaa gtgaagaaac ccggtgctitc cqtgaaagtic 60 

agct gtaaaa citagtagata caccittcact gaatacacca tacactgggit tag acaggcc 120 

cctggccaaa goctoggagtg gataggaggt attaatccta acaatggitat toctaactac 18O 

alaccagaagt toaaggg.ccg g gccaccittg accgtaggca agtctgccag caccgccitac 240 

atggaactgt coagcctg.cg citc.cgaggac actgcagtct acttctg.cgc cagaagaaga 3OO 

atc.gc.ctato gttacgacga gggccatgct atggacitact ggggtoaagg aaccottgtc 360 

accgtotcct ca 372 

<210> SEQ ID NO 10 
<211& LENGTH 124 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 10 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu Tyr 
2O 25 30 

Thir Ile His Trp Val Arg Glin Ala Pro Gly Glin Arg Leu Glu Trp Ile 
35 40 45 

Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Glin Lys Phe 
5 O 55 60 

Lys Gly Arg Ala Thr Leu Thr Val Gly Lys Ser Ala Ser Thr Ala Tyr 
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-continued 

65 70 75 8O 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His Ala Met Asp 
100 105 110 

Tyr Trp Gly Glin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> SEQ ID NO 11 
&2 11s LENGTH 372 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 11 

caggtgcaac tagtgcagtc. c.ggcgc.cgaa gtgaagaaac ccggtgctitc cqtgaaagtic 

agct gtaaaa citagtagata caccittcact gaatacacca tacactgggit tag acaggcc 

cctggccaaa goctoggagtg gataggaggt attaatccta acaatggitat toctaactac 

alaccagaagt toaaggg.ccg g g to accatc accgtag aca cct cit gccag caccgccitac 

atggaactgt coagcctg.cg citc.cgaggac actgcagtct act acto cqc cagaagaaga 

atc.gc.ctato gttacgacga gggccatgct atggacitact ggggtoaagg aaccottgtc 

accgtotcct ca 

<210> SEQ ID NO 12 
<211& LENGTH 124 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 12 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu Tyr 
2O 25 30 

Thir Ile His Trp Val Arg Glin Ala Pro Gly Glin Arg Leu Glu Trp Ile 
35 40 45 

Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Glin Lys Phe 
5 O 55 60 

Lys Gly Arg Val Thr Ile Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr 
65 70 75 8O 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His Ala Met Asp 
100 105 110 

Tyr Trp Gly Glin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> SEQ ID NO 13 
&2 11s LENGTH 372 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 13 

caggtgcaac tagtgcagtc. c.ggcgc.cgaa gtgaagaaac ccggtgctitc cqtgaaagtic 

agct gtaaaa citagtagata caccittcact gaatacacca tacactgggit tag acaggcc 

60 

120 

18O 

240 

360 

372 

60 

120 

Jul. 31, 2003 
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-continued 

cctggccaaa goctoggagtg gataggaggt attaatccta acaatggitat toctaactac 18O 

alaccagaagt toaaggg.ccg g g to accatc accgtag aca cct cit gccag caccgccitac 240 

atggaactgt coagcctg.cg citc.cgaggac actgcagtct acttctg.cgc cagaagaaga 3OO 

atc.gc.ctato gttacgacga gggccatgct atggacitact ggggtoaagg aaccottgtc 360 

accgtotcct ca 372 

<210> SEQ ID NO 14 
<211& LENGTH 124 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 14 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu Tyr 
2O 25 30 

Thir Ile His Trp Val Arg Glin Ala Pro Gly Glin Arg Leu Glu Trp Ile 
35 40 45 

Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Glin Lys Phe 
5 O 55 60 

Lys Gly Arg Val Thr Ile Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr 
65 70 75 8O 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His Ala Met Asp 
100 105 110 

Tyr Trp Gly Glin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210 SEQ ID NO 15 
&2 11s LENGTH 372 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 15 

caggtgcaac tagtgcagtc. c.ggcgc.cgaa gtgaagaaac ccggtgctitc cqtgaaagtic 60 

agct gtaaaa citagtggata caccittcact gaatacacca tacactgggit tag acaggcc 120 

cctggccaaa goctoggagtg gataggaggt attaatccta acaatggitat toctaactac 18O 

alaccagaagt toaaggg.ccg g g to accatc accgtag aca cct cit gccag caccgccitac 240 

atggaactgt coagcctg.cg citc.cgaggac actgcagtct act acto cqc cagaagaaga 3OO 

atc.gc.ctato gttacgacga gggccatgct atggacitact ggggtoaagg aaccottgtc 360 

accgtotcct ca 372 

<210> SEQ ID NO 16 
<211& LENGTH 124 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 16 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 
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-continued 

Ser Val Lys Val Ser Cys Lys Thr Ser Gly Tyr Thr Phe Thr Glu Tyr 
2O 25 30 

Thir Ile His Trp Val Arg Glin Ala Pro Gly Glin Arg Leu Glu Trp Ile 
35 40 45 

Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Glin Lys Phe 
5 O 55 60 

Lys Gly Arg Val Thr Ile Thr Val Asp Thr Ser Ala Ser Thr Ala Tyr 
65 70 75 8O 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His Ala Met Asp 
100 105 110 

Tyr Trp Gly Glin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210 SEQ ID NO 17 
<211& LENGTH 220 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 17 

Asp Ile Val Met Ser Glin Ser Pro Ser Ser Leu Ala Val Ser Val Gly 
1 5 10 15 

Glu Lys Val Thr Met Ser Cys Lys Ser Ser Glin Ser Leu Leu Tyr Ser 
2O 25 30 

Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Phe Glin Gln Lys Pro Gly Glin 
35 40 45 

Ser Pro Llys Leu Leu Ile Phe Trp Ala Ser Thr Arg Glu Ser Gly Val 
5 O 55 60 

Pro Asp Arg Phe Thr Gly Ser Gly Phe Gly Thr Asp Phe Asn Leu Thr 
65 70 75 8O 

Ile Ser Ser Val Glin Ala Glu Asp Leu Ala Val Tyr Asp Cys Glin Glin 
85 90 95 

Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Ala Gly Thr Lys Leu Glu Leu 
100 105 110 

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 
115 120 125 

Glu Gln Leu Lys Ser Gly. Thir Ala Ser Val Val Cys Lieu Lieu. Asn. Asn 
130 135 1 4 0 

Phe Tyr Pro Arg Glu Ala Lys Val Glin Trp Llys Val Asp Asn Ala Lieu 
145 15 O 155 160 

Glin Ser Gly Asn. Ser Glin Glu Ser Val Thr Glu Glin Asp Ser Lys Asp 
1.65 170 175 

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
18O 185 190 

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Glin Gly Lieu Ser 
195 200 2O5 

Ser Pro Val Thr Lys Ser Phe Asin Arg Gly Glu Cys 
210 215 220 
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<210> SEQ ID NO 18 
&2 11s LENGTH 453 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 18 

Val Glin Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 
1 5 10 15 

Val Lys Met Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu Tyr Thr 
2O 25 30 

Ile His Trp Val Arg Glin Ser His Gly Lys Ser Leu Glu Trp Ile Gly 
35 40 45 

Gly Ile Asn Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Gln Lys Phe Lys 
5 O 55 60 

Gly Arg Ala Thr Leu Thr Val Gly Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 8O 

Glu Lieu Arg Ser Lieu. Thir Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 
85 90 95 

Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly His Ala Met Asp Tyr 
100 105 110 

Trp Gly Glin Gly Thr Ser Val Thr Val Ser Ser Ala Ser Thr Lys Gly 
115 120 125 

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly 
130 135 1 4 0 

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val 
145 15 O 155 160 

Thr Val Ser Trp Asn Ser Gly Ala Leu Thir Ser Gly Val His Thr Phe 
1.65 170 175 

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val 
18O 185 190 

Thr Val Pro Ser Ser Ser Leu Gly Thr Glin Thr Tyr Ile Cys Asn Val 
195 200 2O5 

Asn His Lys Pro Ser Asn. Thir Lys Val Asp Llys Lys Val Glu Pro Lys 
210 215 220 

Ser Cys Asp Llys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu 
225 230 235 240 

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 
245 250 255 

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val 
260 265 27 O 

Ser His Glu Asp Pro Glu Val Lys Phe Asin Trp Tyr Val Asp Gly Val 
275 280 285 

Glu Wal His Asn Ala Lys Thr Lys Pro Arg Glu Glu Glin Tyr Asn. Ser 
29 O 295 3OO 

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu. His Glin Asp Trp Leu 
305 310 315 320 

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Lieu Pro Ala 
325 330 335 

Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Glin Pro Arg Glu Pro 
340 345 350 

Glin Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Glin 
355 360 365 
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Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala 
370 375 38O 

Val Glu Trp Glu Ser Asn Gly Glin Pro Glu Asn Asn Tyr Lys Thr Thr 
385 390 395 400 

Pro Pro Val Lieu. Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Lieu 
405 410 415 

Thr Val Asp Llys Ser Arg Trp Glin Glin Gly Asn Val Phe Ser Cys Ser 
420 425 430 

Val Met His Glu Ala Leu. His Asn His Tyr Thr Gln Lys Ser Leu Ser 
435 4 40 4 45 

Leu Ser Pro Gly Lys 
450 

<210 SEQ ID NO 19 
<211& LENGTH 321 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 19 

cgtact.gtgg citgcac catc tdtcttcatc titc.ccgc.cat citgatgagca gttgaaatct 60 

ggaact gcct citgttgttgttg cct gctgaat aacttctato coaga gaggc caaagtacag 120 

tggalaggtgg ataacgcc ct coaatcgggit aactccCagg agagtgtcac agagcaggac 18O 

agcaaggaca gcaccitacag cct cagoagc accctgacgc tigagcaaag.c agacitacgag 240 

aaacacaaag totacgcctg cgaagttcacc catcagggcc tdagctc.gcc cgtoacaaag 3OO 

agcttcaa.ca ggggagagtg t 321 

<210> SEQ ID NO 20 
&2 11s LENGTH 107 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 20 

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu 
1 5 10 15 

Glin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Lieu Lieu. Asn. Asn. Phe 
2O 25 30 

Tyr Pro Arg Glu Ala Lys Val Glin Trp Llys Val Asp Asn Ala Leu Glin 
35 40 45 

Ser Gly Asn. Ser Glin Glu Ser Val Thr Glu Glin Asp Ser Lys Asp Ser 
5 O 55 60 

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu 
65 70 75 8O 

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Glin Gly Leu Ser Ser 
85 90 95 

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
100 105 

<210> SEQ ID NO 21 
&2 11s LENGTH 990 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 21 
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gcct coacca agg gcc catc ggtottcc cc ctdgcaccct cotccaagag caccitctggg 60 

ggcacagogg ccctgggctg. cct ggtoaag gacitact tcc cc galaccggit gacggtgtc.g 120 

tggaactcag gCdcc.ctgac cagcggcgtg cacacct tcc cqgctgtc.ct acagticcitca 18O 

ggactic tact coctoag cag cqtggtgacc gtgcc citcca gcagottggg cacccagacc 240 

tacatctgca acgtgaatca caag.cccago alacaccalagg toggacaagaa agttgagcc.c 3OO 

aaatcttgtg acaaaactica cacatgcc.ca cc.gtgcc cag cacctgaact cotgggggga 360 

cc.gtcagtct tccitctitccc cccaaaacco aaggacacco toatgatcto cog gacccct 420 

gagg to acat gcgtggtggt ggacgtgagc cacgaag acc citgaggtoaa gttcaactogg 480 

tacgtggacg gcgtggaggit gcataatgcc aag acaaagc cqcgg gagga gcagtacaac 540 

agcacgtacc gggtggtoag cqtcc to acc gtc.ctgcacc agg actogct gaatggcaag 600 

gagtacaagt gcaaggtotc caacaaagcc citcc.ca.gc.cc ccatc gagaa aaccatcto c 660 

aaag.ccaaag ggcagocccg agaac cacag gtgtacacco tocco coat c cogggaggag 720 

atgaccalaga accaggtoag cct gacct gc ctdgtoaaag gottctatoc cagogacatc 78O 

gcc.gtggagt gggaga.gcaa toggcago.cg gagaacaact acaag accac goctoccgtg 840 

citgg acto cq acggcticcitt cittcc totac agcaa.gctoa cc.gtggacaa gag caggtogg 9 OO 

cago agggga acgtottcto atgctcc.gtg atgcatcagg citctgcacaa ccact acacg 96.O 

cagaagagcc totcc.ctgtc. tcc.gggtaaa 99 O 

<210> SEQ ID NO 22 
&2 11s LENGTH 330 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 22 

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 
1 5 10 15 

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Lieu Val Lys Asp Tyr 
2O 25 30 

Phe Pro Glu Pro Val Thr Val Ser Trp Asin Ser Gly Ala Leu Thir Ser 
35 40 45 

Gly Val His Thr Phe Pro Ala Val Leu Glin Ser Ser Gly Leu Tyr Ser 
5 O 55 60 

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Glin Thr 
65 70 75 8O 

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn. Thir Lys Wall Asp Lys 
85 90 95 

Lys Val Glu Pro Lys Ser Cys Asp Llys Thr His Thr Cys Pro Pro Cys 
100 105 110 

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 
115 120 125 

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys 
130 135 1 4 0 

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 
145 15 O 155 160 

Tyr Val Asp Gly Val Glu Wal His Asn Ala Lys Thr Lys Pro Arg Glu 
1.65 170 175 
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Glu Glin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu 
18O 185 190 

His Glin Asp Trp Lieu. Asn Gly Lys Glu Tyr Lys Cys Lys Wal Ser Asn 
195 200 2O5 

Lys Ala Lieu Pro Ala Pro Ile Glu Lys Thir Ile Ser Lys Ala Lys Gly 
210 215 220 

Gln Pro Arg Glu Pro Glin Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 
225 230 235 240 

Met Thr Lys Asn Glin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 
245 250 255 

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Glin Pro Glu Asn 
260 265 27 O 

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 
275 280 285 

Leu Tyr Ser Lys Lieu. Thr Val Asp Llys Ser Arg Trp Glin Glin Gly Asn 
29 O 295 3OO 

Val Phe Ser Cys Ser Val Met His Glu Ala Leu. His Asn His Tyr Thr 
305 310 315 320 

Glin Lys Ser Lieu Ser Lieu Ser Pro Gly Lys 
325 330 

<210> SEQ ID NO 23 
&2 11s LENGTH 427 
&212s. TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 23 

aagcttgc.cg ccaccatgga titcacaggcc caggttctta tottact goc gotiatgggta 60 

totggtacct gtggggacat tdtgatgtca cagtc.tc.cat cotcc ctago totgtcagtt 120 

ggagagaagg titactatogag citgcaagttcc agt cagagcc ttittatatag togtaatcaa 18O 

aagaac tact toggcct ggitt coagcagaag ccagggcagt citcctaaact gctgattittc 240 

tggg catcca citagggaatc toggggtocct gatc.gct tca caggcagtgg atttgggacg 3OO 

gatttcaatc. tcaccatcag cagtgtgcag gCtgagg acc togg cagttta toactgtcag 360 

caat attitta gctato cqct cacgttcggit gctgg gacca agctdgagct gaaacgtgag 420 

tggatcc 427 

<210> SEQ ID NO 24 
&2 11s LENGTH 133 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 24 

Met Asp Ser Glin Ala Glin Val Leu Met Leu Leu Pro Leu Trp Val Ser 
1 5 10 15 

Gly Thr Cys Gly Asp Ile Val Met Ser Glin Ser Pro Ser Ser Leu Ala 
2O 25 30 

Val Ser Val Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Glin Ser 
35 40 45 

Leu Lleu Tyr Ser Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Phe Glin Glin 
5 O 55 60 
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Lys Pro Gly Glin Ser Pro Lys Lieu Lieu. Ile Phe Trp Ala Ser Thr Arg 
65 70 75 8O 

Glu Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Phe Gly Thr Asp 
85 90 95 

Phe Asn Leu Thir Ile Ser Ser Val Glin Ala Glu Asp Leu Ala Val Tyr 
100 105 110 

Asp Cys Glin Glin Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Ala Gly Thr 
115 120 125 

Lys Lieu Glu Lieu Lys 
130 

<210> SEQ ID NO 25 
&2 11s LENGTH 457 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 25 

aagcttgc.cg ccaccatggg atggagctgg gtc.tttctot ttctoctotc aggaactgca 60 

ggtgtc.citct citgaggtoca gctgcaa.cag totgg acct g agctdgtgaa goctoggggct 120 

toagtaaaga tigtcct gcaa gacittctaga tacacattca citgaatacac catacactgg 18O 

gtgagacaga gcc atggaaa gag cottgag toggattggag gtattaatcc taacaatggit 240 

attcctaact acaaccagaa gttcaagggc agg gccacat tact gtagg caagticcitcc 3OO 

agcaccgcct acatggagct cog cagoctg acatctgagg attctg.cggit citatttctgt 360 

gcaagaagaa gaatc.gc.cta togttacgac gagggccato citatggacta citggggtoaa. 420 

ggaaccitcag to accgtc.tc. citcaggtgag toggat.cc 457 

<210> SEQ ID NO 26 
<211& LENGTH: 143 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 26 

Met Gly Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly 
1 5 10 15 

Val Lieu Ser Glu Val Glin Leu Glin Glin Ser Gly Pro Glu Lieu Val Lys 
2O 25 30 

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Arg Tyr Thr Phe 
35 40 45 

Thr Glu Tyr Thr Ile His Trp Val Arg Glin Ser His Gly Lys Ser Leu 
5 O 55 60 

Glu Trp Ile Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn 
65 70 75 8O 

Glin Lys Phe Lys Gly Arg Ala Thr Lieu. Thr Val Gly Lys Ser Ser Ser 
85 90 95 

Thr Ala Tyr Met Glu Leu Arg Ser Leu Thir Ser Glu Asp Ser Ala Val 
100 105 110 

Tyr Phe Cys Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His 
115 120 125 

Ala Met Asp Tyr Trp Gly Glin Gly Thr Ser Val Thr Val Ser Ser 
130 135 1 4 0 
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actctggggit togaaatgac cqaccaag.cg acgcc calacc toccatcacg agattitc gat 672O 

to caccgc.cg cctitctatoa aaggttgggc titcggaatcg tttitc.cggga cqc.cggctgg 678 O. 

atgatcctico agcgcgggga totcatgctg gagttctitcg cccaccc.cgg gctcqatcc c 6840 

citc.gc.gagtt gottcagotg citgcctgagg citggacg acc togcggagtt citaccgg cag 69 OO 

tgcaaatcc.g. tcggcatcca ggaalaccago agcggctato cqc.gcatcca toccc.ccgaa 696 O 

citgcaggagt ggggaggcac gatggcc.gct ttggtoccgg atctttgtga aggaaccitta 7 O2O 

cittctgtggt gtgacataat togacaaact accitacagag atttaaagct cita aggtaaa 708O 

tataaaattt ttaagtgitat aatgttgttaa act actgatt citaattgttt gtgitattitta 714. O 

gatticcaa.cc tatggaactg atgaatggga gcagtggtgg aatgc ctitta atgaggaaaa 72OO 

cctgttittgc ticagaagaaa toccatctag tdatgatgag got actoctd act citcaa.ca 726 O 

ttctactcct coaaaaaaga agagaaaggt agaag accoc alagg acttitc. cittcagaatt 732O 

gctaagttitt ttgagtcatg citgttgtttag taatagaact cittgcttgct ttgctattta 738O 

caccacaaag gaaaaagctg. cactgctata caagaaaatt atggaaaaat attctgtaac 440 

citttataagt agg cataaca gttataatca taacatactg tttitttctta citccacacag 7500 

gcatagagtg totgctatta ataactatgc ticaaaaattg tdtacctitta gctttittaat 756 O 

ttgtaaaggg gttaataagg aatatttgat gtatagt gcc ttgacitagag atcataatca 762O 

gccataccac atttgtagag gttttacttig citttaaaaaa cctoccacac citccccctga 768O 

acctgaaaca taaaatgaat gcaattgttg ttgttaactt gtttattgca gcttataatg 774. O 

gttacaaata aag caatago atcacaaatt toacaaataa agcatttittt toactgcatt 7800 

citagttgttgg tttgtccaaa citcatcaatg tatcttatca totctggatc taataaaaga 786 O 

tatttattitt cattagatat gtgttgttggit tttttgttgttg cagtgccitct atctggaggc 7920 

Cagg tagg gC togg CCttggg ggagggggag gcc agaatga CitcCaagagc tacagga agg 798O 

cagg to agag accocactgg acaaacagtg gctgg actot gcaccataac acacaatcaa 804. O 

caggggagtg agctggaaat ttgctago 806.8 

<210> SEQ ID NO 28 
<211& LENGTH 24 O 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 28 

Met Asp Ser Glin Ala Glin Val Leu Met Leu Leu Pro Leu Trp Val Ser 
1 5 10 15 

Gly Thr Cys Gly Asp Ile Val Met Ser Glin Ser Pro Ser Ser Leu Ala 
2O 25 30 

Val Ser Val Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Glin Ser 
35 40 45 

Leu Lleu Tyr Ser Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Phe Glin Glin 
5 O 55 60 

Lys Pro Gly Glin Ser Pro Lys Lieu Lieu. Ile Phe Trp Ala Ser Thr Arg 
65 70 75 8O 

Glu Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Phe Gly Thr Asp 
85 90 95 
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Phe Asn Leu Thir Ile Ser Ser Val Glin Ala Glu Asp Leu Ala Val Tyr 
100 105 110 

Asp Cys Glin Glin Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Ala Gly Thr 
115 120 125 

Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
130 135 1 4 0 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
145 15 O 155 160 

Leu Lieu. Asn. Asn. Phe Tyr Pro Arg Glu Ala Lys Val Glin Trp Llys Val 
1.65 170 175 

Asp Asn Ala Leu Glin Ser Gly Asn. Ser Glin Glu Ser Val Thr Glu Glin 
18O 185 190 

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
195 200 2O5 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
210 215 220 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
225 230 235 240 

<210 SEQ ID NO 29 
&2 11s LENGTH 731 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400s. SEQUENCE: 29 

ttgaagacga aagggcct cq t gaitacgcct atttittatag gttaatgtca toataataat 60 

ggitttcttag acgtoaggtg gcacttitt.cg g g gaaatgttg cqcggaacco citatttgttt 120 

atttittctaa atacattcaa atatgtatcc gctcatgaga caataaccot gataaatgct 18O 

tdaataat at tdaaaaagga agagtatgag tattoaa.cat titc.cgtgtcg cccittattoc 240 

citttitttgcg goattittgcc titcctgttitt tacticaccoa gaaacgctgg tdaaagtaaa 3OO 

agatgctgaa gatcagttgg gtgcacgagt gggittacatc gaactggatc. tca acagogg 360 

taagatccitt gagagtttitc gcc.ccgaaga acgttitt coa atgatgagca cittittaaagt 420 

totgctatot gocgcggitat tatcc.cgtgt tacgc.cggg caagagcaac toggtogcc.g 480 

catacact at totcagaatg acttggttga gtact cacca gtcacagaaa agcatcttac 540 

ggatgg catg acagtaagag aattatgcag toc toccata accatgagtg ataac acto c 600 

ggccaactta cittctgacaa cqatcggagg accgaag gag cita accgctt ttittgcacaa 660 

catgggggat catgta acto gocttgatcg ttgggalacc.g gagctgaatg aagccatacc 720 

aaacgacgag cqtgacacca cqatgcctgc agcaatggca acaac gttgc gcaaactatt 78O 

aactgg.cgaa citact tactic tagct tcc.cg gcaacaatta atagacitgga tiggaggcgga 840 

taaagttgca ggaccactitc toc gotcggc cct tcc.ggct ggctggttta ttgctgataa 9 OO 

atctggagcc ggtgag cqtg g g totc.gcgg tat cattgca gcactggggc cagatggtaa 96.O 

gcc.citc.ccgt atcgtagitta totacacgac ggggagt cag goalactatog atgaacgaaa 1020 

tagacagatc gct gagatag gtgccitcact gattaag cat tdgtaactgt cagaccalagt 1080 

ttacticatat atactittaga ttgatttaaa actitcatttt taatttaaaa ggatctaggit 1140 

gaag atccitt tittgataatc. tcatgaccaa aatcc cittaa cqtgagttitt cqttccactg 1200 
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Val Lieu Ser Glu Val Glin Leu Glin Glin Ser Gly Pro Glu Lieu Val Lys 
2O 25 30 

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Thr Ser Arg Tyr Thr Phe 
35 40 45 

Thr Glu Tyr Thr Ile His Trp Val Arg Glin Ser His Gly Lys Ser Leu 
5 O 55 60 

Glu Trp Ile Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn 
65 70 75 8O 

Glin Lys Phe Lys Gly Arg Ala Thr Lieu. Thr Val Gly Lys Ser Ser Ser 
85 90 95 

Thr Ala Tyr Met Glu Leu Arg Ser Leu Thir Ser Glu Asp Ser Ala Val 
100 105 110 

Tyr Phe Cys Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His 
115 120 125 

Ala Met Asp Tyr Trp Gly Glin Gly Thr Ser Val Thr Val Ser Ser Ser 
130 135 1 4 0 

Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr 
145 15 O 155 160 

Ser Gly Gly. Thir Ala Ala Lieu Gly Cys Lieu Val Lys Asp Tyr Phe Pro 
1.65 170 175 

Glu Pro Val Thr Val Ser Trp Asin Ser Gly Ala Leu Thir Ser Gly Val 
18O 185 190 

His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser 
195 200 2O5 

Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile 
210 215 220 

Cys Asn. Wall Asn His Lys Pro Ser Asn. Thir Lys Val Asp Llys Llys Val 
225 230 235 240 

Glu Pro Llys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala 
245 250 255 

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Llys Pro 
260 265 27 O 

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val 
275 280 285 

Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val 
29 O 295 3OO 

Asp Gly Val Glu Wal His Asn Ala Lys Thr Lys Pro Arg Glu Glu Glin 
305 310 315 320 

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu. His Glin 
325 330 335 

Asp Trp Lieu. Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala 
340 345 350 

Leu Pro Ala Pro Ile Glu Lys. Thir Ile Ser Lys Ala Lys Gly Glin Pro 
355 360 365 

Arg Glu Pro Glin Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr 
370 375 38O 

Lys Asn Glin Val Ser Leu Thir Cys Leu Val Lys Gly Phe Tyr Pro Ser 
385 390 395 400 

Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Glin Pro Glu Asn. Asn Tyr 
405 410 415 
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Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr 
420 425 430 

Ser Lys Lieu. Thr Val Asp Lys Ser Arg Trp Glin Glin Gly Asn Val Phe 
435 4 40 4 45 

Ser Cys Ser Val Met His Glu Ala Leu. His Asn His Tyr Thr Gln Lys 
450 455 460 

Ser Lieu Ser Lieu Ser Pro Gly Lys 
465 470 

<210> SEQ ID NO 31 
&2 11s LENGTH 339 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 31 

gacattgttga tigacccaatc. tccagacitct ttggctdtgt citctagggga gagggccacc 60 

atcaactgca agtccagtica gag cotttta tattotagaa atcaaaagaa citacttggcc 120 

tggitat cago agaalaccagg acago caccc aaacticcitca tottttgggc tag cactagg 18O 

gaatctgggg tacctgatag gttcagtggc agtgg gtttg ggacagacitt cacccitcacc 240 

attago agcc toc aggctga agatgtggca gtttattact gtcagdaata ttittagctat 3OO 

cc.gcto acgt toggacaagg gaccalaggtg gaaataaaa 339 

<210> SEQ ID NO 32 
&211's LENGTH 113 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 32 

Asp Ile Val Met Thr Glin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thir Ile Asn. Cys Lys Ser Ser Glin Ser Lieu Lleu Tyr Ser 
2O 25 30 

Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Tyr Glin Gln Lys Pro Gly Glin 
35 40 45 

Pro Pro Llys Leu Leu Ile Phe Trp Ala Ser Thr Arg Glu Ser Gly Val 
5 O 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp Phe Thr Leu Thr 
65 70 75 8O 

Ile Ser Ser Leu Glin Ala Glu Asp Val Ala Val Tyr Tyr Cys Glin Glin 
85 90 95 

Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Glin Gly Thr Lys Val Glu Ile 
100 105 110 

Lys 

<210 SEQ ID NO 33 
<211& LENGTH: 113 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 33 

Asp Ile Val Met Thr Glin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thir Ile Asn. Cys Lys Ser Ser Glin Ser Lieu Lleu Tyr Ser 
2O 25 30 
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Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Phe Glin Gln Lys Pro Gly Glin 
35 40 45 

Pro Pro Llys Leu Leu Ile Phe Trp Ala Ser Thr Arg Glu Ser Gly Val 
5 O 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp Phe Thr Leu Thr 
65 70 75 8O 

Ile Ser Ser Lieu Glin Ala Glu Asp Val Ala Val Tyr Asp Cys Glin Glin 
85 90 95 

Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Glin Gly Thr Lys Val Glu Ile 
100 105 110 

Lys 

<210> SEQ ID NO 34 
<211& LENGTH: 113 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 34 

Asp Ile Val Met Thr Glin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thir Ile Asn. Cys Lys Ser Ser Glin Ser Lieu Lleu Tyr Ser 
2O 25 30 

Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Tyr Glin Gln Lys Pro Gly Glin 
35 40 45 

Pro Pro Llys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
5 O 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp Phe Thr Leu Thr 
65 70 75 8O 

Ile Ser Ser Leu Glin Ala Glu Asp Val Ala Val Tyr Tyr Cys Glin Glin 
85 90 95 

Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Glin Gly Thr Lys Val Glu Ile 
100 105 110 

Lys 

<210 SEQ ID NO 35 
&2 11s LENGTH 806.8 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 35 

gaattic cago acactggcgg cc.gttactag titattaatag taatcaatta cqggg to att 60 

agttcatago coatatatgg agttcc.gc.gt tacatalactt acggtaaatg gcc.cgcc togg 120 

citgaccgc.cc aac gaccc.cc gcc cattgac gtcaataatg acg tatgttc ccatagtaac 18O 

gccaataggg acttitc catt gacgtcaatg ggtggagtat ttacggtaaa citgcc cactt 240 

ggcagtacat caagtgitatc atatgccaag tacgc.cccct attgacgtoa atgacggtaa 3OO 

atggcc.cgcc togcattatg cccagtacat gacct tatgg gactittcct a cittgg cagta 360 

catctacgta ttagtcatcg citattaccat ggtgatgcgg ttittggcagt acatcaatgg 420 

gcqtggatag cqgtttgact cacggggatt to caagt citc. cacco cattg acgtocaatgg 480 

gagtttgttt togg caccalaa atcaacggga cittitccaaaa totcgtaa.ca acticcgc.ccc 540 

attgacgcaa atggg.cggta gg.cgtgtacg gtgggagg to tatataagca gag citcgttt 600 
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citttataagt agg cataaca gttataatca taacatactg tttitttctta citccacacag 7500 

gcatagagtg totgctatta ataactatgc ticaaaaattg tdtacctitta gctttittaat 756 O 

ttgtaaaggg gttaataagg aatatttgat gtatagt gcc ttgacitagag atcataatca 762O 

gccataccac atttgtagag gttttacttig citttaaaaaa cctoccacac citccccctga 768O 

acctgaaaca taaaatgaat gcaattgttg ttgttaactt gtttattgca gcttataatg 774. O 

gttacaaata aag caatago atcacaaatt toacaaataa agcatttittt toactgcatt 7800 

citagttgttgg tttgtccaaa citcatcaatg tatcttatca totctggatc taataaaaga 786 O 

tatttattitt cattagatat gtgttgttggit tttttgttgttg cagtgccitct atctggaggc 7920 

Cagg tagg gC togg CCttggg ggagggggag gcc agaatga CitcCaagagc tacagga agg 798O 

cagg to agag accocactgg acaaacagtg gctgg actot gcaccataac acacaatcaa 804. O 

caggggagtg agctggaaat ttgctago 806.8 

<210 SEQ ID NO 36 
<211& LENGTH 24 O 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 36 

Met Glu Thr Asp Thr Leu Lleu Leu Trp Val Leu Lleu Leu Trp Val Pro 
1 5 10 15 

Gly Ser Ser Gly Asp Ile Val Met Thr Glin Ser Pro Asp Ser Leu Ala 
2O 25 30 

Val Ser Lieu Gly Glu Arg Ala Thir Ile Asn. Cys Lys Ser Ser Glin Ser 
35 40 45 

Leu Lleu Tyr Ser Arg Asn Gln Lys Asn Tyr Lieu Ala Trp Tyr Glin Glin 
5 O 55 60 

Lys Pro Gly Glin Pro Pro Lys Leu Leu Ile Phe Trp Ala Ser Thr Arg 
65 70 75 8O 

Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Phe Gly Thr Asp 
85 90 95 

Phe Thr Leu Thir Ile Ser Ser Leu Glin Ala Glu Asp Val Ala Val Tyr 
100 105 110 

Tyr Cys Glin Glin Tyr Phe Ser Tyr Pro Leu Thir Phe Gly Glin Gly. Thr 
115 120 125 

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe 
130 135 1 4 0 

Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
145 15 O 155 160 

Leu Lieu. Asn. Asn. Phe Tyr Pro Arg Glu Ala Lys Val Glin Trp Llys Val 
1.65 170 175 

Asp Asn Ala Leu Glin Ser Gly Asn. Ser Glin Glu Ser Val Thr Glu Glin 
18O 185 190 

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
195 200 2O5 

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
210 215 220 

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
225 230 235 240 
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<210 SEQ ID NO 37 
&2 11s LENGTH 372 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 37 

caggtgcaac tagtgcagtc. c.ggcgc.cgaa gtgaagaaac ccggtgctitc cqtgaaagtic 60 

agct gtaaaa citagtagata caccittcact gaatacacca tacactgggit tag acaggcc 120 

cctggccaaa goctoggagtg gataggaggt attaatccta acaatggitat toctaactac 18O 

alaccagaagt toaaggg.ccg g gccaccittg accgtaggca agtctgccag caccgccitac 240 

atggaactgt coagcctg.cg citc.cgaggac actgcagtct act acto cqc cagaagaaga 3OO 

atc.gc.ctato gttacgacga gggccatgct atggacitact ggggtoaagg aaccottgtc 360 

accgtotcct ca 372 

<210 SEQ ID NO 38 
<211& LENGTH 124 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 38 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu Tyr 
20 25 30 

Thir Ile His Trp Val Arg Glin Ala Pro Gly Glin Arg Leu Glu Trp Ile 
35 40 45 

Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Glin Lys Phe 
5 O 55 60 

Lys Gly Arg Ala Thr Leu Thr Val Gly Lys Ser Ala Ser Thr Ala Tyr 
65 70 75 8O 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Arg Arg Ile Ala Tyr Gly Tyr Asp Glu Gly. His Ala Met Asp 
100 105 110 

Tyr Trp Gly Glin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210 SEQ ID NO 39 
<211& LENGTH 124 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 39 

Glin Val Glin Leu Val Glin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1 5 10 15 

Ser Val Lys Val Ser Cys Lys Thr Ser Arg Tyr Thr Phe Thr Glu Tyr 
2O 25 30 

Thir Ile His Trp Val Arg Glin Ala Pro Gly Glin Arg Leu Glu Trp Ile 
35 40 45 

Gly Gly Ile Asin Pro Asn. Asn Gly Ile Pro Asn Tyr Asn Glin Lys Phe 
5 O 55 60 

Lys Gly Arg Ala Thr Leu Thr Val Gly Lys Ser Ala Ser Thr Ala Tyr 
65 70 75 8O 










































