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CAGGTCC AACTG GTGCAGT CTGGA GCTGAGG TGAAG AAGCCTG GGTC

CTCAGTG AAGGT GTCCTGC AAGGC TTCTGGC TACAC TTTCACA ACCT
ACTATTT GCACT GGGTGAG GCAGG CCCCTCGG ACAGG GACTTGA GTGG
ATGGGAT GGATT TATCCTG GAAAT GTTCATG CTCAG TACAATG AGAA
GTTCAAG GGCAG GGTCACA ATCAC TGCAGAC AAATC CACCAGC ACAG
CCTACAT GGAGC TCAGCAG CCTGA GGTCTGA AGATA CTGCGGT CTAT
TACTGTG CAAGA TCCTGGG AAGGT TTTCCTT ACTGG GGCCAAG GGAC
CACGGTC ACCGT CTCCTCA GGTGEGGGEGCGECATCTGGGGGCGGCGGAT
CCGGTGGTGGTGGTAGTGACATTC AGATGAC CCAGT CTCCTAG CTCC
CTGTCCG CCTCA GTAGGAG ACAGG GTCACCA TCACC TGCAAGG CCAG
TCAGAAT GTGGG TATTAAT GTAGC CTGGTAT CAACA GAAACCA GGGA
AGGCTCC TAAAT CACTGAT TTCCT CGGCCTC CTACC GGTACAG TGGA
GTCCCTT CCAGA TTCAGCG GCAGT GGATCTG GGACA GATTTCA CTCT
CACCATC AGCAG CCTCCAG CCTGA AGACTTC GCAAC CTATTTC TGTC
AGCAATA TGACA CCTATCC ATTCA CGTTCGG CCAGG GTACCAA GGTG
GAGATCA AZA (SEQID NO: 3)

Fig. 14

QVOLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ G
LEWMGWI YPGNV HAQYNEK FKGRV TITADKS TSTAY MELSSLR S
EDTAVYY CARSW EGFPYWG QGTTV TVSSGGG GSCCECGCSGGGGSD
TOMTQSP SSLSA SVGDRVT ITCKA SONVGIN VAWYQ QKPGKAP K
SLISSAS YRYSG VPSRFSG SGSGT DFTLTIS SLQPE DFATYFC Q
QYDTYPF TFGQG TKVEIK (SEQID NO: 4)

Fig. IB
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CAGGTCC AACTG GTGCAGT CTGGA GCTGAGG TGAAG AAGCCTG GGTC
CTCAGTG AAGGT GTCCTGC AAGGC TTCTGGC TACAC TTTCACA ACCT
ACTATTT GCACT GGGTGAG GCAGG CCCCTGG ACAGT GCCTTGA GTGG
ATGGGAT GGATT TATCCTG GAAAT GTTCATG CTCAG TACAATG AGAA
GTTCAAG GGCAG GEGTCACA ATCAC TGCAGAC AAATC CACCAGC ACAG
CCTACAT GGAGC TCAGCAG CCTGA GGTCTGA AGATA CTGCGGT CTAT
TACTGTG CAAGA TCCTGGGE AAGGT TTTCCTT ACTGG GGCCAAG GGAC
CACGGTC ACCGT CTCCTCA GGTGGCGGGCCGATCTGGGGGCGGCGGAT
CCGGTGCTGGTGCTAGTGACATTCAGATGACCCAGTCTCCTAGCTCC
CTGTCCG CCTCA GTAGGAG ACAGG GTCACCA TCACC TGCAAGG CCAG
TCAGAAT GTGGG TATTAAT GTAGC CTGGTAT CAACA GAAACCA GGGA
AGGCTCC TAAAT CACTGAT TTCCT CGGCCTC CTACC GGTACAG TGGA
GTCCCTT CCAGA TTCAGCG GCAGT GGATCTG GGACA GATTTCA CTCT
CACCATC AGCAG CCTCCAG CCTGAAGACTTC GCAAC CTATTTC TGTC
AGCAATA TGACA CCTATCC ATTCA CGTTCGG CTGCG GTACCAA GGTG
GAGATCA AA (SEQ ID NO: 9)

Fig. 34

QVQLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ CLE
WMGWIYP GNVHA QYNEKFK GRVTI TADKSTS TAYME LSSLRSE DTA
VYYCARS WEGFP YWGQGTT VTVSS GGGGSGGGGSGGGGSDIOM TQS
PSSLSAS VGDRV TIT CKASQNVGINVAWYQQKPGKAPKSL ISSASY
RYSGVPS RFSGS GSGTDFT LTISS LQPEDFA TYFCQ QYDTYPE TFG

CGTKVETI K (SEQ IDNO:10)

Fig. 3B
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CAGGTCC AACTG GTGCAGT CTGGA GCTGAGG TGAAG ARGCCTG GGTC
CTCAGTG AAGGT GTCCTGC AAGGC TTCTGGC TACAC TTTCACA ACCT
ACTATTT GCACT GGGTGAG GCAGG CCCCTGG ACAGG GACTTGA .GTGG
ATGGGAT GGATT TATCCTG GAAAT GTTCATG CTCAG TACAATG AGAA
 GTTCAAG GGCAG GGTCACA ATCAC TGCAGAC AAATC CACCAGC ACAG
CCTACAT GGAGC TCAGCAG CCTGA GGTCTGA AGATA CTGCGGT CTAT
TACTGTG CAAGA TCCTGGG AAGGT TTTCCTT ACTGG GGCCAAG GGAC
CACGGTC ACCGT CTCCTCA GEGCGGTGGAGGETCCGGTGCGGGGCGGAT
CTGCGGGGCEGGCEGATCCGGTGGTGGTGGTAGTGACA TTCAGAT GACC
CAGTCTC CTAGC TCCCTGT CCGCC TCAGTAG GAGAC AGGGTCA CCAT
CACCTGC AAGGC CAGTCAG AATGT GGGTATT AATGT AGCCTGG TATC.
AACAGAA ACCAG GGAAGGC TCCTAAATCACT GATTT CCTCGGC CTCC
TACCGGT ACAGT GGAGTCC CTTCC AGATTCA GCGGC AGTGGAT CTGG
GACAGAT TTCAC TCTCACC ATCAG CAGCCTC CAGCC TGAAGAC TTCG
CAACCTA TTTCT GTCAGCA ATATG ACACCTA TCCAT TCACGTT CGGC
CAGGGTA CCAAG GTGGAGA TCAAA  (SEQIDNO:14)

Fig. 44

QVQLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ GL
EWMGWIY PGNVH AQYNEKF KGRVT ITADKST STAYM ELSSLRS ED
TAVYYCA RSWEG FPYWGQG TTVTIV SSGGGGS GGGGSGGGGSGGGG
SDIQMTQ SPSSL SASVGDR VITITC KASQNVG INVAW YOQQKPGK AP
KSLISSA SYRYS GVPSRFS3 GSGSG TDFTLTI SSLQP EDFATYF CQ
QYDTYPF TFGQG TKVEIK  (SEQIDNO:15)

Fig. 4B




5/96

CAGGTCC AACTG GTGCAGT CTGGA GCTGAGG TGAAG AAGCCTG GGTCC
TCAGTGA AGGTG TCCTGCA AGGCT TCTGGCT ACACT TTCACAA CCTAC
TATTTGC ACTGG GTGAGGC AGGCC CCTGGAC AGGGA CTTGAGT GGATG
GGATGGA TTTAT CCTGGAA ATGTT CATGCTC AGTAC AATGAGA AGTTC
AAGGGCA GGGTC ACAATCA CTGCA GACAAAT CCACC AGCACAG CCTAC
ATGGAGC TCAGC AGCCTGA GGTCT GAAGATA CTGCG GTCTATT ACTGT
GCAAGAT CCTGG GAAGGTT TTCCT TACTGGG GCCAA GGGACCA CGGTC
ACCGTCT CCTCA GGAGGGGECGGTTCAGCCGETCCGAGGETCCGGTGGG
GGCGGATCTGGGGECGGCGGATCCGGTGGTGGTGGTAGTGACA TTCAG
ATGACCC AGTCT CCTAGCT CCCTG TCCGCCT CAGTA GGAGACA GGGTC
ACCATCA CCTGC AAGGCCA GTCAG AATGTGG GTATT AATGTAG CCTGG
TATCAAC AGAAA CCAGGGA AGGCT CCTAAAT CACTG ATTTCCT CGGCC.
TCCTACC GGTAC AGTGGAG TCCCT TCCAGAT TCAGC GGCAGTG GATCT
GGGACAG ATTTC ACTCTCA CCATC AGCAGCC TCCAG CCTGAAG ACTTC
GCAACCT ATTTC TGTCAGC AATAT GACACCT ATCCA TTCACGT TCGGC
CAGGGTA CCAAG GTGGAGA TCAAA  (SEQ ID NO:16)

Fig. 5A4

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTTYYLHWVRQAPGQGLEWMGWIYPGN
VHAQYNEKFKGRVTITADKSTSTA YMELSSLRSEDTAVYYCARSWEGFPYWGQGTT
VTVSSGGGGSGGGGSGGGGSGGGGSGGGGSDIQMTQSPSSLSASVGDRVTITCKA
SQNVGINVAWYQQKPGKAPKSLISSASYRYSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYFCQQYDTYPFTFGQGTKVEIK (SEQ ID NO:17)

Fig. 5B
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Non-Reduced Reduced
1 2 3 4 1 2 3 4

Lane

1 — conventional BHA10 scFv

2 —BHAI10 scFv V, 44/ V100

3 —BHAI10 scFv (Gly,Ser), linker

4 — BHAI10 scFv Vy44/ V100
and (Gly,Ser), linker

Fig. 6
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CAGGTCC AACTG GTGCAGT CTGGA GCTGAGG TGAAG AAGCCTG GGTC
CTCAGTG AAGGT GTCCTGC AAGGC TTCTGGC TACAC TTTCACA ACCT
ACTATTT GCACT GGGTGAG GCAGG CCCCTGG ACAGT GCCTTGA GTGG
ATGGGAT GGATT TATCCTG GAARAT GTTCATG CTCAG TACAATG AGAA
GTTCAAG GGCAG GGTCACA ATCAC TGCAGAC AAATC CACCAGC ACAG
CCTACAT GGAGC TCAGCAG CCTGA GGTCTGA AGATA CTGCGGT CTAT
TACTGTG CAAGA TCCTGGG AAGGT TTTCCTT ACTGG GGCCAAG GGAC
CACGGTC ACCGT CTCCTCA GGCGGTGGAGGGTCCGGTGGGGGCGGAT
CTGGGGGCEBCGGATCCGGTGGTGGCTGGTAGTGACA TTCAGAT GACC
CAGTCTC CTAGC TCCCTGT CCGCC TCAGTAG GAGAC AGGGTCA CCAT
CACCTGC AAGGC CAGTCAG AATGT GGGTATT AATGT AGCCTGG TATC
AACAGAA ACCAG GGAAGGC TCCTA AATCACT GATTT CCTCGGC CTCC
TACCGGT ACAGT GGAGTCC CTTCC AGATTCA GCGGC AGTGGAT CTGG
GACAGAT TTCAC TCTCACC ATCAG CAGCCTC CAGCC TGAAGAC TTCG
CAACCTA TTTCT GTCAGCA ATATG ACACCTA TCCAT TCACGTT CGGC
TGCGGTA CCAAG GTGGAGA TCAAA  (SEQ IDNO:18)

Fig. 74

QOVOLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ CL
EWMGWIY PGNVH AQYNEKF KGRVT ITADKST STAYM ELSSLRS ED
TAVYYCA RSWEG FPYWGQG TTVTV SSGGGGS GGGGSGGGGSGGGG
SDIOMTQ SPSSL SASVGDR VTIT CKASQNVGINVAWYQQOKPGKAP
KSL.TSSA SYRYS GVPSRFS GSGSG TDFTLTI SSLQP EDFATYF CQ
QYDTYPF TFGCG TKVEIK (SEQIDNO:19)

Fig. 7B
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.- BHA10 conventional scFv 49
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BHA10 scFv
BHA10 V,,44:V,100/(G,S), scFv

60 70
Temperature (°C)

Fig. 9
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—O— ANS/PBS

—@-— ANS/BHA10 scFv

—j— ANS/BHA10 (G,S), SCFv

——f— ANS/BHA10 V,44:V, 100/ (G,S), ScFv
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_e— IEH006 (GS3 + SS)
10° ] _a— IEHO009 (GS4 + SS)
' —e— IEH029 (GS4 + VL S46L)
10° ] —A— [EHO031 (GS4 + SS
2 + VL S46L)
3
10°
102

Temp., °C
IEHO06 IEHC08 IEHD28 [EHO31
61.54 63.30 60.26 72.33

Fig. 12
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N_-terminal LTBR/TRAILR2 C-terminal LTBR/TRAILR2
“N, -Hercules” “C-Hercules”

antiTRAILR2
IgG

Ny-terminal LTBR/TRAILRZ2
“Ny-Hercules”

Fig. 13
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BHAI10 scFvs (VH/VL)
PCR1 C ]
—_—b -+
scFvyBHA1Q -Fl1 XWU005 -R
PCRII

BHAI10 scFvs + (G 4S)s linker + partial anti -TRAIL R2 VH

5 Miu 1-L AN - Bgr 11-3°
—_— -———
scFVvBHAL0 -F1 scFVvBHA10 -R1

Fig. 144

PCR1 O ]
-+
XWUO006-F1 _ XWU006-R2
PCRII [ ]
e -+
XWU006-F2 XWU006-R 1
PCRIII [ ]
_> ‘_...._
5°-BamH 1 XWU006-F1 XWU006-R1- BamH 1-3°

Fig. 14B
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CAACTTG TGCTC ACTCAGT CATCT TCAGTCT CTTTC TCCCTGG GAGC
CTCAGCA AAACT CACGTGC ACCTT GAGTAGT CAGCA CAGTACG TACA
CCATTGA ATGGT ATCAGCA ACAGC CCCTCAA GCCTC CTAAGTA TGTG
ATGGAGC TTAAG AAAGATG GAAGC CACAGCA CAGGT GATGGGA TTCC
TGATCGC TTCTC TGGATCC AGCTC TGGTGCT GATCG CTACCTT AGCA
TTTCCAA CATCC AGCCTGA AGATG AAGCAAT ATACA TCTGTGG TGTG
GGTGATA CAATT AAGGAAC AATTT GTGTATG TTTTC GGCGGTG GAAC
CAAGGTC GAAAT CAAACGT ACGGT GGCTGCA CCATC TGTCTTC ATCT
TCCCGCC ATCTG ATGAGCA GTTGA AATCTGG AACTG CCTCTGT TGTG
TGCCTGC TGAAT AACTTCT ATCCC AGAGAGG CCAAA GTACAGT GGAA
GGTGGAT AACGC CCTCCAA TCGGG TAACTCC CAGGA GAGTGTC ACAG
AGCAGGA CAGCA AGGACAG CACCT ACAGCCT CAGCA GCACCCT GACG
CTGAGCA AAGCA GACTACG AGAAA CACAAAG TCTAC GCCTGCGE AAGT
CACCCAT CAGGG CCTGAGC TCGCC CGTCACA ARGAG CTTCAAC AGGG
GAGAGTG TTGA  (SEQ ID NO:28)

Fig. 154

 QLVLTQS SSVSF SLGASAK LTCTL SSQHSTY TIEWY QQOQPLKP PK
YVMELKK DGSHS TGDGIPD RFSGS SSGADRY LSISN IQPEDEA IY
ICGVGDT IKEQF VYVFGGG TKVEI KRTVAAP SVFIF PPSDEQL KS
GTASVVC LLNNF YPREAKV QWKVD NALQSGN SQESV TEQDSKD ST
YSLSSTL TLSKA DYEKHKV YACEV THQGLSS PVTKS FNRGEC

Fig. 15B
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CAGGTCCAACTGGTGCAGTCTGGAGC TEGAGGTGAAGAAGCCTGGGTCCTCAGTGAAGGT
GTCCTGCAAGGCTTCTGGCTACACTTTCACAACCTACTATTTGCACTGGGTGAGGCAGG
CCCCTGGACAGGGACTTGAGTGGATGCGGATGGATTTATCCTGGAAATGTTCATGCTCAG
TACAATGAGAAGTTCAAGGGCAGGGTCACAATCACTGCAGACAAATCCACCAGCACAGC
CTACATGGAGCTCAGCAGCCTGAGGTCTGAAGATACTGCGGTCTATTACTGTGCAAGAT
CCTGGGAAGGTTTTCCTTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGTGGEG
GGCGGATCTGEGGEGCEECEGATCCEETGETGGTCGGTAGTGACAT TCAGATGACCCAGTC
TCCTAGCTCCCTGTCCGCCTCAGTAGGAGACAGEGGTCACCATCACCTGCAAGGCCAGTC
AGAATCTGGGTATTAATGTAGCCTGEGTATCAACAGAAACCAGGGAAGGCTCCTAAATCA
CTGATTTCCTCGGCCTCCTACCGGTACAGTGGAGTCCCTTCCAGATTCAGCGGCAGTGG
ATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTCCAGCCTGAAGACTTCGCAACCT
ATTTCTGTCAGCAATATGACACCTATCCATTCACGTTCGGCCAGGEGTACCAAGGTGCGGAG
ATCAAAGGCGGTGGAGEGTCCGETGEAGGEGGCTCTGGAGGGGGCEGTTCAGGGGGCGE
TGGATCGGGGGEAGGTEECTCCCAGATCCAGTTGGTGCAGTCTGGACCTGAGCTGAAGA
AGCCTGGAGAGACAGTCAAGATCICCTGCAAGGCTTCTGGTTTTACCTTCACAGACTAT
TCAATACACTGGGTGARACAGGCTCCAGGAAAGGGTTTARAGTGGATGGGCTGGATAAA
CACTGAGACTGGTGAGCCAACATATACAGATGACTTCAAGGGACGATTTGCCTTCTCTT
TGCTGACCTCTGCCACCACTGCCTATTTGCAGATCAACAACCTCAACAATGAGGACACG
GCTACATTTTTCIGTGCTAGATTICATCTATGATCCTTATTGGGEGGTTTGCTTACTGGGE
CCAGGGGACTCTGGTCACTGTCTCCGCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCC
TGCCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTIGGEGCTGCCTGETCAAG
GACTACTTCCCCGAACCGETGACCGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGT
GCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGA
CCETGCCCTCCAGCAGCTTGGGCACCCAGACCTACAT CTGCARCGTGAATCACAAGCCC
AGCAACACCAAGCGCTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATG
CCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAA
AACCCAAGGACACCCTCATGATCTICCCGGACCCCTGAGGTCACATGCGTGGTGGTGGAC
CTCGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACCGCGTGGAGGTGCA
TAATGCCAAGACAAAGCCGCCGGAGGAGCAGTACAACAGCACCTACCGTGTGGTCAGCG
TCCTCACCGTCCTGCACCAGGACTGGCTGAATCGCARAGGAGTACAAGTGCAAGGTCTCC
AACBRAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCG
AGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTCGACCAAGAACCAGGTCA
CCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGEAGTGGGAGAGC
AATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTC
CTTCTTCCTCTACAGCAAGCTCACCGTGGACARGAGCAGGTGGCAGCAGGGGAACGTCT
TCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCC
CTGTCTCCGGGTTGA (SEQ ID NO:30)

Fig. 16
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QVQLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ GL
EWMGWIY PGNVH AQYNEKF KGRVT ITADKST STAYM ELSSLRS ED
TAVYYCA RSWEG FPYWGQG TTVTV SSGGGGS GGGGS GGGGSDI QM
TQSPSSL SASVE DRVTITC KASQN VGINVAW YQQKP GKAPKSL IS
SASYRYS GVPSR FSGSGSG TDFTL TISSLQP EDFAT YFCQQYD TY
PFTFGQG TKVEI KGGCGSG GGGSG GEGSGGGE GSGGG GSQIQLV QS
GPELKKP GETVK ISCKASG FTFTD YSIHWVK QAPGK GLKWMGW IN
TETGEPT YTDDF KGRFAFS LVTSA TTAYLQI NNLNN EDTATFF CA
RFIYDPY WGFAY WGQGTLV TVSAA STKGPSV FPLAP SSKSTSG GT
AALGCLV KDYFP EPVTVSW NSGAL TSGVHTF PAVLQ SSGLYSL SS
VVTVPSS SLETQ TYICNVN HKPSN TKVDKKV EPKSC DKTHTCP PC
PAPELLG GPSVF LFPPKPK DTLMI SRTPEVT CVVVD VSHEDPE VK
FNWYVDG VEVHN AKTKPRE EQYNS TYRVVSV LTVLH QDWLNGK EY
KCKVSNK ALPAP IEKTISK AKGQP REPQVYT LPPSR DELTKNQ VS
LTCLVKG FYPSD IAVEWES NGQPE NNYKTTP PVLDS DGSFFLY SK
LTVDKSR WQQGN VFSCSVM HEALH NHYTQKS LSLSPG (SEQID

Fig. 17

NO:31)
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CACGTCCAACTGCTCCACGTCTCGCGAGCTGAGGTGAAGAAGCCTGGGTCCTCAGTGAAGGTG
TCCTGCAAGGCTTCTGGCTACACTTTCACAACCTACTAT TTGCACTGGGTGAGGCAGGCC
COTGGACAGGGACTTGAGTGGATGGCATGCATTTATCCTGGAAATGTTCATGCTCAGTAC
AATGAGAAGTTCAACGGCAGGGTCACAATCACTGCAGACAAATCCACCAGCACAGCCTAC
ATGEAGCTCAGCAGCCTGAGGTCTGAAGATACTGCGGTCTATTACTGTGCAAGATCCIGG
GAAGGTTTTCCTTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGCGGTGGAGGG
TCOGGTGGGEGCEEATCTEEEGGCEGCEGATCCGCTGGTGGTCEGTAGTGACATICAGATG
ACCCAGTCTCCTAGCTCCCTGTCCGCCTCAGTAGGAGACAGGGTCACCATCACCTGCAAG
GCCAGTCAGAATGTGGCTATTAATGTAGCCTGGTATCAACAGARACCAGCGARGGCTCCT
AAATCACTGATTTCCTCGGCCTCCTACCEGGETACAGTGGAGTCCCTTCCAGATTCAGCGGC
AGTCCGATCTCECGACAGATITCACTCTCACCATCAGCAGCCTCCAGCCTGARGACTTCGCA
ACCTATTTCTGTCAGCAATATCGACACCTATCCATTCACGTTCGGCCAGGGTACCAAGGTG
GAGATCAAAGGCEETCGAGGRETCCCETCEGAGGGEECTCTGGAGGGGGCGGETTCAGGEGGCT
GCTCCGATCECEGCEAGETEGC TCCCAGATCCAGTTEGTGCAGTCTGGACCTGAGCTGRAG
AAGCCTCCGAGACACAGTCAAGATCTCCTGCAAGGCTTCTGEGTTITACCTTCACAGACTAT
TCAATACACTGCGGTGAAACAGGCTCCAGGAAAGGGTTTAAAGTGGATGGGCTGGATAAAC
ACTGAGACTGGTGAGCCAACATATACAGATGACT TCAAGGGACGATTTGCCTTCTCTTTG
GTGACCTCTGCCACCACTGCCTATTIGCAGATCAACAACCTCAACAATGAGGACACGGCT
ACATTITTOTGTGCTAGAT TCATCTATCGATCCTTATTGEGEEGTITGCTTACTCEGGCCAG
CECACTCTGGTCACTETCTCCCCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCA
CCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTAC
TTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACC
T TCCCGROCTETCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGEGTGACCGTGCCC
TCCAGCAGCTTCCGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACC
AAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGC
CCACGCACCTGAACTCCTEEREEGACCEGTCAGTC CTTCCTCTICCCCCCAARACCCAAGGAC
ACCCTCATCATCTCCCGEACCCCTCAGGTCACATGCGTEETEGGTGCACGTGAGCCACGAA
GACCCTGAGGTCAARGTTCAACTGGTACGTGGACGGCETCGAGGTGCATAATGCCARGACA
AAGCCECCGAGAGGAGCAGTACAACAGCACCTACCGTGTGGTCAGCGTCCTCACCETCCTG
CACCAGGACTCGCTGAATCCCAAGCGAGTACAAGTGCAAGGTC TCCAACAAAGCCCTCCCA
GCCCCCATCEAGAAAACCATCTCCARAGCCARMAGGGCAGCCCCGAGAACCACAGGTGTAC
ACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTC
AAAGGCTTCTATCCCAGCGACATCGCCETGGAGTGGGAGAGCAATGGGCAGCCGGAGAAC
AACTACAAGCACCACGCOTCCCETCCTGEGACTCCGACGGCTCCTTCTTCCTC TACAGCAAG
CTCACCGTEEACAAGAGCAGRTEECAGCAGEGEAACGTCTTCTCATGCTCCGTGATGCAT
GAGGCTCTGECACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTTGA

(SEQ ID NO:32)

Fig. 18



19/96

OVOLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ GLEW
MGWIYPG NVHAQ YNEKFKG RVTIT ADKSTST AYMEL SSLRSED TAVY
YCARSWE GFPYW GQGTTVT VSSCGE GGSGEGGE SGEGG SGEGGSD IQMT
QSPSSLS ASVGD RVTITCK ASQNV GINVAWY QQKPG KAPKSLI SSAS
YRYSGVP SRFSG SGSGTDF TLTIS SLOPEDF ATYFC QQYDTYP FTFG
QGTKVEI KGGGG SGEGGESG GGGSG GEGSGEE GSQIQ LVOSGPE LKKP
GETVKIS CKASG FTFTDYS IHWVK QAPGKGL KWMGW INTETGE PTYT
DDFKGRF AFSLV TSATTAY LOINN LNNEDTA TFFCA RFIYDPY WGFA
YWGQGTL VTVSA ASTKGPS VFPLA PSSKSTS GGTAA LGCLVKD YFPE
PVTVSWN SGALT SGVHTFP AVLQS SGLYSLS SVVTV PSSSLGT QTYI
CNVNHKP SNTKV DKKVEPK SCDKT HTCPPCP APELL GGPSVFL FPPK
PKDTLMI SRTPE VICVVVD VSHED PEVKFNW YVDGV EVHNAKT KPRE
EQYNSTY RVVSV LTVLHOD WLNGK EYKCKVS NKALP APTEKTI SKAK
GOQPREPQ VYTLP PSRDELT KNQVS LTCLVKG FYPSD IAVEWES NGQP
ENNYKTT PPVLD SDGSFFL YSKLT VDKSRWQ QGNVF SCSVMHE ALHN
HYTOKSL SLSPG  (SEQ ID NO:33)

Fig. 19



20/96

CACGGTCC AACTGOTGECAGTCT GCGAGCTCGAGGTGAA GAAGCCTGGGETCCT CAGTG
AAGGTGT COTGCAAGGCTTCT GEGCTACACTTTCAC AACCTACTATTTGCACTGG
GTCACCC AGGCCCCTGGACAG TEGCCTTGAGTGGAT GGGATGGATTTATC CTGGA
AATCTTCATGCTCAGTACAAT GAGAAGT TCAAGGGE CAGGGTCACAATCACTGCA
GAéAAATCCACCAGCAdAGCCTACATGGAGCTCAGCAGCCTGAGGTCTGAAGAT
ACTGCGG TCTATTACTETGCAAGATCCTGGCGAAGG TTTTCCTTACTGGG GCCAA
GGCGACCA CGGT CACCETCTCC TCAGGTEGRGGGCGG ATCTGGGEGCGGCGE GATCC
GETEETGE GTGE TACTCACATT CAGATGACCCAGTC TCCTAGCTCCCTGT CCGCC
TCAGCTAG GAGA CAGGGTCACCATCACCTGCAAGGC CAGT CAGAATGTGG GTATT
AATGTAG CCTGGTATCAACAG AAACCAGGGAAGGC TCCTARATCACTGATTTCC
TCGGCCT CCTACCGGTACAGT GCAGTCCCTTCCAG ATTCAGCGGCAGTG GATCT
GCCGACAG ATTTCACTCTCACC ATCAGCAGCCTCCAGCCTGAAGACTTCG CAACC
TATTTCT GTCAGCAATATGAC ACCTATCCATTCAC GTTCGGCTGCGGTA CCAAG
GTCGCACA TCAAAGGCGGTGEA GEGETCCEGTGGAGE GEGGC TCTGGAGGGE GCGGT
TCAGGGGGCGGTGGATCGGGGGGAGGTGGCTCCCAGATCCAGTTGGTGCAGTCT
GGACCTGAGCTCAACGAAGCCT GGAGAGACAGTCAAGATCTCCTGCAAGG CTTCT
GGTTTTA CCTT CACAGACTAT TCAA TACACTGGGT GAAA CAGGCTCCAG GARAG
GGTTTAAAGTGGATGGGCTGGATAAACACTGAGACTGGTGAGCCAACATATACA
GATGACT TCAAGGGACGATTT GCCTTCTCTTTGGT GACCTCTGCCACCACTGCC
TATTTGCAGATCAACAACCTC AACAATGAGGACAC GGCTACATTTTTCT GTGCT
ACATTCA TCTATGATCCTTAT TGEERGTTTGCTTA CTGGGGCCAGGGGA CTCTG
GTCACTCE TCTC CECAGCTAGC ACCAAGGGCCCATC GGTCTTCCCCCTGG CACCC
TCCOTCCAAGAGCACCTCTGEGEG CGEGCACAGCGECCCT GGGC TGCCTGGTCAAGGAC
PACTTCC CCGAACCGETCACG CTETCETGGAACTC AGGCGCCCTGACCA GCGGC
CTECACA COTTCCCGRCTETC CTACAGTCCTCAGG ACTC TACTCCCTCA GCAGC
GTGCGTGA CCETECCOTCCAGC AGCTTGEGGCACCCA GACCTACATCTGCA ACGTG
AATCACAAGCCCAGCAACACC AAGETCCACAAGAR AGTT GAGCCCAAAT CTTGT
CACAAAA OCTCACACATGCCCA CCGTGECCCAGCACC TGAACTCCTGGGGE GACCG
TCAGTCT TCCT CTTCCCCCCA AAAC CCAAGGACAC CCTCATGATCTCCC GGACC
CCTGAGG TCACATGCCTGGTG GTGGACGTGAGCCA CGAAGACCCTGAGG TCAAG
TTCAACT GEGTACGTCGACGEC GTGCAGGTECATAA TGCCAAGACAAAGC CGCGG
CGAGCGAGCAGTACAACAGCACC TACCGTGTGGTCAG CGTCCTCACCGTCC TGCAC
CAGGACT GECTGAATEGECAAG GAGTACAAGTGCAA GGTCTCCAAC

(SEQ ID NO:34)
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21/96

QVQLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ CLE
WMGWIYP GNVHA QYNEKFK GRVTI TADKSTS TAYME LSSLRSE DTA
VYYCARS WEGFP YWGQGTT VTVSS GGGGSGG GGSGG GGSDIQM TQS
PSSLSAS VGDRV TITCKAS QNVGI NVAWYQQ KPGKA PKSLISS ASY
RYSGVPS RFSGS GSGTDFT LTISS LQPEDFA TYFCQ QYDTYPF TFG
CGTKVEI KGGGG SGGGGSG GGGSG GGGSGGG GSQIQ LVQSGPE LKK
PGETVKI SCKAS GFTFTDY SIHWV KQAPGKG LKWMG WINTETG EPT
YTDDFKG RFAFS LVTSATT AYLQTI NNLNNED TATFF CARFIYD PYW
GFAYWGQ GTLVT VSAASTK GPSVF PLAPSSK STSGG TAALGCL VKD
YFPEPVT VSWNS GALTSGV HTFPA VLQSSGL YSLSS VVIVPSS SLG
TOTYICN VNHKP SNTKVDK KVEPK SCDKTHT CPPCP APELLGG PSV
FLFPPKP KDTLM ISRTPEV TCVVV DVSHEDP EVKFN WYVDGVE VHN
AKTKPRE EQYNS TYRVVSV LTVLH QDWLNGK EYKCK VSNKALP APT
EKTISKA KGQPR EPQVYTL PPSRD ELTKNQV SLTCL VKGFYPS DTA
VEWESNG QPENN YKTTPPV LDSDG SFFLYSK LTVDK SRWQOGN VFS
CSVMHEA LHNHY TQKSLSL SPG

(SEQ ID NO:35)
Fig. 21



22/96

CAGGTCCAACTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCTGGCT CCTCAGTGAAGGTGT
CCIGCAAGGCTTCTGGCTACACTTTCACAACCTACTATITGCACTGGGTGAGGCAGGCCCC
TGGACAGTGCCTTGAGTGGATGGGATGGATT TATCCTCCGAAATGTTCATGCTCAGTACAAT
GAGARGTTCAAGCGCAGGGTCACAATCACTGCAGACANMATCCACCAGCACAGCCTACATGG
AGCTCAGCAGCCTGAGGTCTGARGATACTGCGGTCTATTACTGTGCARGATCCTGGGARAGG
TTTTCCTTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGCGGTGGAGGGTCOGGET
GGGGGCGGATCTGEGEGCEGCGEATCCGGTECTGETGCGTAGTGACATTCAGATGACCCAGT
CTCCTAGCTCCCTGTCCGCCTCAGTAGGAGACAGGGTCACCATCACCTGCAAGGCCAGTCA
GAATGTGGGTATTAATGTAGCCTGGTATCAACAGAAACCAGGGAAGGCTCCTARATCACTG
ATTTCCTCGGCCTCCTACCGGTACAGTGGAGTCCCTTCCAGATTCAGCGGCAGTGGATCTG
GGACAGATTTCACTCTCACCATCAGCAGCCTCCAGCCTIGARAGACTTCGCAACCTATTTCTG
TCAGCAATATGACACCTATCCATTCACGTTCGGCTGCCGTACCAAGGTGGAGATCARAGGC
GOTGGAGGGTCCEETGGAGGGCGCTCTCGAGGCGGGLCGETTCAGEGGGCGCTGGATCGGEEE
GAGGTGGCTCCCAGATCCAGTTGETGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGAC
AGTCAAGATCTCCIGCAAGGCTTCTGGTTTTACCTTCACAGACTATTCAATACACTGGGTG
AAACAGGCTCCAGGAARAGGGTTTAAAGTGGATGGGCTGCGATAAACACTCGAGACTGGTCGAGC
CAACATATACAGATGACTTCAAGGGACGATTTGCCTTCTCTTTGGTGACCTCTGCCACCAL
TGCCTATTITGCAGATCAACAACCTCAACAATGAGGACACGGCTACATTITICTGTGCTAGA
TTCATCTATGATCCTTATTGGGGGETTTGCTTACTCGGGCCAGGGGACTCTGGTCACTGTICT
CCGCAGCTAGCACCAAGGECCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTC
TGGGGGCACAGCGECCCTEGGCTGCCTGGTCARGGACTACTTCCCCGAACCGGTGACGGTG
TCGTGGARCTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCT
CAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGAC
CTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGARAGTTGAGCCC
AAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGAC
CGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGEGACCCCTGA
GGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTAC
GTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCA
CGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCACGGACTGGCTGAATGGCAAGGAGTA
CAAGTGCAAGGTCTCCAACARAGCCCTCCCAGCCCCCATCGAGAAARCCATCTCCARAGCC
AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCA
AGAACCAGGTCAGCCTGACCTGCCTGEGTCARAGGCTTCTATCCCAGCGACATCGCCGTGGA
GTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCC
GACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGCCGTGGCAGCAGGGGA
ACGTCTTCTCATGCTCCGTGATGCCATGAGGCTCTGCACAACCACTACACGCAGARAGAGCCT
CTCCCTGTCTCCGGGTTGA (SEQ ID NO:36)

Fig. 22



23196

QVQLVQS GAEVK KPGSSVK VSCKA SGYTFTT YYLHW VRQAPGQ CLEW
MGWIYPG NVHAQ YNEKFKG RVTIT ADKSTST AYMEL SSLRSED TAVY
YCARSWE GFPYW GOGTTVT VSSGG GGSGGGG SGGGGE SGGGGSD IQMT
QSPSSLS ASVGD RVTITCK ASQONV GINVAWY QQKPG KAPKSLI SSAS
YRYSGVP SRFSG SGSGTDF TLTIS SLQPEDF ATYFC QQYDTYP FTFG
CGTKVEI KGGGG SGGGGSG GGGSG GGGSGGE GSQIQ LVOSGPE LKKP
'GETVKIS CKASG FTFTDYS THWVK QAPGKGL KWMGW INTETGE PTYT
DDFKGRF AFSLV TSATTAY LQOINN LNNEDTA TFFCA RFIYDPY WGFA
YWGQGTL VIVSA ASTKGPS VFPLA PSSKSTS GGTAA LGCLVKD YFPE
PVTVSWN SGALT SGVHTFP AVLQS SGLYSLS SVVTV PSSSLGT QTYX
CNVNHKP SNTKV DKKVEPK SCDKT HTCPPCP APELL GGPSVFL FPPK
PKDTLMI SRTPE VTCVVVD VSHED PEVKFNW YVDGV EVHNAKT KPRE
EQYNSTY RVVSV LTVLHQD WLNGK EYKCKVS NKALP APTEKTI SKAK
GQPREPQ VYTLP PSRDELT KNQVS LTCLVKG FYPSD IAVEWES NGQP
ENNYKTT PPVLD SDGSFFL YSKLT VDKSRWQ QGNVF SCSVMHE ALHN
HYTQKSL SLSPG  (SEQ ID NO:37)

Fig. 23
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CAGATCCAGTTGCTGCAGTCTGGACCTGAGCTGAAGARGCCTCGAGAGACAGTCAAG
ATCTCCTGCAAGGCTTCTGET TTTACCTTCACAGACTATTCAATACACTGGGTGAAA
CAGGCTCCAGGAAAGGGTTTAAAGTGGATGGGCTGCATARAACACTGAGACTGGTGAG
CCAACATATACAGATGACTTCAAGGGACGATTTGCCTTCTCTTTGEGTGACCTCTGCC
ACCACTGCCTATTTGCAGATCAACAACCTCAACAATGAGGACACGGCTACATTTTTC
TGTGCTAGATTCATCTATGATCCTTATTGGGGGTTTGCT TACTGGGGCCAGGGGACT
CTGETCACTGTCTCCGCAGCTAGCACCAAGEGCCCATCGGTCTTCCCCCTGGCACCC
TCCTCCAAGAGCACCTCTEEGGGCACAGCGGCCCTGGGCTECCTGETCARGGACTAC
TTCCCCGARCCGGTGACGETGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCAC
ACCTTCCOGGCTGTCCTACAGTCCTCAGEGACTCTACTCCCTCAGCAGCGTGGTGACC
GTGCCCTCCAGCAGCTTGEGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCC
AGCAACACCAAGGTGGACAAGAAAGTTGAGCCCARATCT TGTGACAARACTCACACA
TGCCCACCGTECCCAGCACCTGAACTCCTEGGGEGACCGTCAGTCTTCCTCTTCCCC
CCAARACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG
GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGT TCAACTEGGTACGTGGACGGCGTG
GAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGT
GTGGTCAGCETCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAG
TGCAAGGTCTCCAACAARGCCCTCCCAGCCCCCATCGAGARARCCATCTCCAAAGCC
AAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG
ACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCARAGGCTTCTATCCCAGCGACATC
GCCGTGGAGTCGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCC
GTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCARGCTCACCGTGGACAAGAGC
AGGTGGCAGCAGGEGAACGTCTTCTCATGCTCCETGATGCATGAGGCTC TGCACAAC
CACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTARATCCCGCGGGGGTGGATCC
GGTGEAGGGEGCTCCEECEETEGCEEETCCCAGEGTCCAACTGGTGCAGTCTGGAGCT
GAGGTGAAGAACGCCTGGGTCCTCAGTGAAGGTGTCCTGCAAGGETTCTGGCTACACT
TTCACAACCTACTATT TGCACTGGGTGAGGCAGEGCCCCTGGACAGGGACTTGAGTCG
ATGGGATGGATTTATCCTGGAAATGTTCATGCTCAGTACAATGAGAAGTTCAAGGGC
AGGGTCACAATCACTGCAGACAAATCCACCAGCACAGCCTACATGGAGCTCAGCAGC
CTGAGGTCTGAAGATACTGCGGTCTATTACTGTGCAAGATCCTEGGGAAGGTTTTCCT
TACTGGGGCCAAGGGACCACGETCACCGTCTCCTCAGGTGGEGECGGATCTGGGGET
GGCGGETCCCETGETGGTEEGTAGTGACATTCAGATGACCCAGTCTCCTAGCTCCCTG
TCCGCCTCAGTAGGAGACAGGEGTCACCATCACCTGCARGGCCAGTCAGAATGTGGGT
ATTAATGTAGCCTGGTATCAACAGAAACCAGGGAAGGCTCCTAAATCACTGATTTCC
TCGGCCTCCTACCGGTACAGTGAAGTCCCTTCCAGATTCAGCGGCAGTGGATCTGGE
ACAGATTTCACTCTCACCATCAGCAGCCTCCAGCCTGAAGACTTCGCAACCTATTTC
TGTCAGCAATATGACACCTATCCATTCACGTTCGGCCAGGETACCARGGTGGAGATC
AAATGA (SEQ ID NO:44)
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25/96

QIQLVQS GPELK KPGETVK ISCKA SGFTFTD YSIHW VKQAPGK G
LKWMGWI NTETG EPTYTDD FKGRF AFSLVTS ATTAY LOQINNLN N
EDTATFF CARFI YDPYWGF AYWGQ GTLVTVS AASTKGPSVFPL A
PSSKSTS GGTAA LGCLVKD YFPEP VIVSWNS GALTS GVHTFPA V
LQSSGLY SLSSVVTVPSSS LGTQT YICNVNH KPSNT KVDKKVE P
KSCDKTH TCPPC PAPELLG GPSVF LFPPKPK DTLMI SRTPEVT C
VVVDVSH EDPEV KFNWYVD GVEVHNAKTKPR EEQYN STYRVVS V
LTVLHQD WLNGK EYKCKVS NKALP APIEKTI SKAKG QPREPQV Y
TLPPSRD ELTKN QVSLTCL VKGFY PSDIAVE WESNG QPENNYK T
TPPVLDS DGSFF LYSKLTV DKSRW QQGNVFS CSVMH EALHNHY T
QKSLSLS PGKSG GGGSGGG GSGGG GSQVQLV QSGAE VKKPGSS V
KVSCKAS GYTFT TYYLHWV RQAPG QGLEWMG WIYPG NVHAQYN E
KFKGRVT ITADK STSTAYM ELSSL RSEDTAV YYCAR SWEGFPY W
GQGTTVT VSSGG GESGGGG SGGGG SDPIQMTQ SPSSL SASVGDR V
TITCKAS QNVGI NVAWYQQ KPGKA PKSLISS ASYRY SGVPSRF S
GSGSGTD FTLTI SSLQPED FATYF CQQYDTY PFTFG QGTKVEI K

(SEQ ID NO:45) )
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26/96

CAGATCCACTTGEGTCGCAGTCTGGACCTGAGCTGAAGAAGCCTGCGAGAGACAGTCAAGATC
TCCTGCAAGGCTTCTGGTTTTACCTTCACAGACTATTCAATACACTGGGTGAAACAGGCT
CCAGGAAAGGETTTAAAGTGGATGGGCTGGATARACACTGAGACTGGTGAGCCAACATAT
ACAGATGACTTCAAGGGACGATTTGCCTTCTCTTITGGTGACCTCTGCCACCACTGCCTAT
TTGCAGATCAACAACCTCAACAATGAGGACACGGCTACATTTTITCTGTGCTAGATTCATC
TATGATCCTTATTGGCCCTTTGCTTACTEGEGCCAGGGGACTCTGGTCACTGTCTCCGCA
GCTAGCACCAAGGGCCCATCCGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGEGEE
GGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCG
TCEAACTCAGGCGCCCTGACCAGCGGCGTECACACCTTCCCGGCTGTCCTACAGTCCTCA
GGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACC
TACATCTGCAACGTGAATCACAAGCCCAGCAACACCARGGTGGACAAGAAAGTTGAGCCC
AAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGARCTCCTGGGGGGA
CCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT
GAGGTCACATGCGTGETGEGTGCACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGG
TACCTCGACGGCGTGCCGAGETECCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAAC
AGCACGTACCGTGETGETCAGCGTCCTCACCGTCCTGCACCAGCGACTGGCTGAATGGCAAG
GAGTACAAGTGCAAGGTCTCCAACARAGCCCTCCCAGCCCCCATCGAGAARACCATCTCC!
ADAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGCEGATGAG
CTGACCAAGAACCAGETCAGCCTGACCTGCCTGETCAAAGECTTCTATCCCAGCGACATC
GCCGTCCAGTGEGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTG
CTCGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGG
CAGCAGGGGAACGTCTTCICATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACG
CAGAAGAGCCTCTCCCTGETCTCCGGGTARATCCGGCGGEGETGEGATCCGGETGGAGGGEGTC
TCCGGCGGTEECGGGETCCCAGGTCCAACTGGTGCAGTCTGGAGCTGAGGTGAAGAAGCCT
GCCGTCCTCAGTGAAGGTGTCCTGCAAGCGCTTCTGGCTACACTITCACAACCTACTATTTG
CACTGGGTEAGGCAGGCCCCTGGACAGGCGACTTCGAGTGGATGGGATGGATTTATCCTGGA
AATGTTCATGCTCAGTACAARTGAGAAGTTCAAGEGCAGGGTCACAATCACTGCAGACAAA
TCCACCAGCACAGCCTACATGCGAGCTCAGCAGCCTGAGGTCTGRAGATACTGCGGTCTAT
TACTCTGCAAGATCCTGGGAAGGTTTITCCTTACTGGGGCCAAGGGACCACGGTCACCGTC
TCCTCAGGCEETGEGAGGETCCGGTGGGEECEEGATCTGGGGCCGECGEETCCEGGTGETGGT
GCTAGTGACATTCAGATGACCCAGTCTCCTAGCTCCCTGTCCGCCTCAGTAGGAGACAGG
GTCACCATCACCTCCAAGGCCAGTCAGAATCTGGGTATTAATGTAGCCTGGTATCAACAG
AAACCAGGGAAGGCTCCTAAATCACTGATTICCTCGGCCTCCTACCGGTACAGTGGAGTC
CCTTCCAGATTCAGCGGCAGTGGATCTGGGACAGAT TTCACTCTCACCATCAGCAGCCTC
CAGCCTCGAAGACTTCGCAACCTATTICITGTCAGCAATATGACACCTATCCATTCACGTTC
GGCCAGGGTACCAAGGTGGAGATCAAATGA (SEQ ID NO:46)
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27/96

QIQLVQS GPELK KPGETVK ISCKA SGFTFTD YSIHW VKOQAPGK GLKW
MGWINTE TGEPT YTDDFKG RFAFS LVTSATT AYLQTI NNLNNED TATF
FCARFIY DPYWG FAYWGQG TLVTV SAASTKG PSVFP LAPSSKS TSGG
TAALGCL VKDYF PEPVTVS WNSGA LTSGVHT FPAVL QSSGLYS LSSV
VTVPSSS LGTQT YICNVNH KPSNT KVDKKVE PKSCD KTHTCPP CPAP
ELLGGPS VFLFP PKPKDTL MISRT PEVITCVV VDVSH EDPEVKF NWYV
DGVEVHN AKTKP REEQYNS TYRVV SVLTVLH QDWLN GKEYKCK VSNK
ALPAPIE KTISKAKGQPRE PQVYT LPPSRDE LTKNQ VSLTCLV KGFY
PSDIAVE WESNG QPENNYK TTPPV LDSDGSF FLYSK LTVDKSR WQQG
NVFSCSV MHEAL HNHYTQK SLSLS PGKSGGG GSGGG GSGGGGES QVQL
VQSGAEV KKPGS SVKVSCK ASGYT FTTYYLH WVRQA PGOGLEW MGWI
YPGNVHA QYNEK FKGRVTI TADKS TSTAYME LSSLR SEDTAVY YCAR
SWEGFPY WGQGT TVTVSSG GGGSG GGGSGGG GSGGG GSDIQMT QSPS
SLSASVG DRVTI TCKASQN VGINV AWYQQOKP GKAPK SLISSAS YRYS
GVPSRFS GSGSG TDFTLTI SSLQP EDFATYF CQQYD TYPFTFG QGTK

VEIK (SEQ ID NO:47)
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28/96

CAGATCCACTTGGTGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGACAGTCAAGAT
CTCOTGCAAGGCTTCTGGETTT TACCT TCACAGACTATTCAATACACTGGGTGAAACAGG
CTCCAGGAAAGGGTTTAAAGTGGATGCGCCTGGATAAACACTGAGACTGGTGAGCCAACA
TATACAGATGACTTCAAGGGACGATTTGCCTTCTCTTTGGTGACCTCTGCCACCACTGC
CTATTTGCAGATCAACAACCTCAACAATGAGGACACGGCTACATTTTTC TG TGCTAGAT
TCATCTATGATCCTTATTGGEEGTTTGCTTACTGEGGCCAGGGGACTCTGGTCACTGTC
TCCGCAGCTAGCACCAAGGGCCCATCGETCTTCCCCCTEGCACCCTCCTCCARGAGCAC
CTCTCEGEGCACAGCEECCCTGGECTGCCTGGTCAAGGACTACTTCCCCGAACCGETGA
CGGTGTCGTGGAACTCAGECGCCCTGACCAGCGECGTGCACACCTTCCCGGCTGTCCTA
CAGTCCTCAGGACTCTACTCCCTCAGCAGCEGTGETEGACCGTGCCCTCCAGCAGCTTGGG
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGA
AAGTTGAGCCCAAMATCTTG TGACARAACT CACACATGCC CACCGTGCCCAGCACCTGAA
CTCCTGEGECGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGAT
CTCCCGGACCCCTEAGGTCACATGCETECGTGGTCGACCTGAGCCACGAAGACCCTCAGG
TCAAGTTCARCTEEGTACGTGECGACGGCETECAGGTGCATAATGCCAAGACAAAGCCGCGG
GAGGAGCAGTACAACAGCACGTACCGTGTGEGTCAGCGTCCTCACCGTCCTGCACCAGGA
CTGRCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACARRGCCCTCCCAGCCCCCA
TCGAGAARACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTG
CCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCARAGS
. CTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGEECAGCCGGAGAACAACT
ACAAGACCACGCCTCCCETGC TGEGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC
ACCGTGCACAAGAGCAGGTCGGCAGCAGGEGAACGTCTTCTCATGCTCCGTGATGCATGA
GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCICCGGGTARATCCGGOG
GOCOTCOGATCCGETEEAGGGGECTCCEECGETGGCGGEGGETCCCAGGTCCAACTGGETGCAG
TCTGGAGCTGAGGTGARGAAGCCTGEETCCTCAGTGAAGGTGTCCTGCAAGGCTTCTGE
CTACACTTTCACAACCTACTATTTGCACTGEGTCAGGCAGGCCCCTGGACAGTGCCTTG
AGTCCATGGCATCCATTTATCCTGCAAATCTTCATGCTCAGTACAATGAGAAGT TCAAG
GGCAGGGTCACAATCACTCGCAGACAAATCCACCAGCACAGCCTACATGGAGCTCAGCAG
CCTGAGGTCTGARGATACTGCGGTCTATTACTGTGCAAGATCCTGGGARGGTTTTCCTT
ACTEGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGTCCGGECGGATCTGGGEGCEGT
GGGTCCRGTCECTCOTGGTAGTGACATTCAGATGACCCAGTC TCCTAGCTCCCTGTCCGT
CTCAGTAGGAGACAGGGTCACCATCACCTGCAAGGCCAGTCAGAATGTGGGTATTAATG
TAGCCTGGTATCAACAGAAACCAGGCAAGGCTCCTAAATCACTGATTTCCTCGGCCTCC
TACCGGTACAGTGEGAGTCCCTTCCAGATTCAGCGGCAGTGGATCTGGGACAGATTTCAC
TCTCACCATCAGCAGCCTCCAGCCTGAAGACTTCGCAACCTATTI TCTGTCAGCAATATG
ACACCTATCCATTCACGTTCGGCTGCGGTACCAAGETGGAGATCAAATGA

(SEQ ID NO:48)
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29/96

QIQLVQS GPELK KPGETVK ISCKA SGFTFTD YSIHW VKOAPGK GLK
WMGWINT ETGEP TYTDDFK GRFAF SLVTSAT TAYLQ INNLNNE DTA
TFFCARF IYDPY WGFAYWG QGTLV TVSAAST KGPSV FPLAPSS KST
SGGTAAL GCLVKDYFPEPV TVSWN SGALTSG VHTFP AVLQSSG LYS
LSSVVTV PSSSL GTQTYIC NVNHK PSNTKVD KKVEP KSCDKTH TCP
PCPAPEL LGGPS VFLFPPK PKDTL MISRTPE VICVV VDVSHED PEV
KFNWYVD GVEVH NAKTKPR EEQYN STYRVVS VLTVL HQDWLNG KEY
KCKVSNK ALPAP IEKTISK AKGQP REPQVYT LPPSR DELTKNQ VSL
TCLVKGF YPSDI AVEWESN GQPEN NYKTTPP VLDSD GSFFLYS KLT
VDKSRWQ QGNVF SCSVMHE ALHNH YTQKSLS LSPGK SGGGGSG GGG
SGGGGSQ VQLVQ SGAEVKK PGSSV KVSCKAS GYTFT TYYLHWV RQA
PGQCLEW MGWIY PGNVHAQ YNEKF KGRVTIT ADKST STAYMEL SSL
RSEDTAV YYCAR SWEGFPY WGQGT TVTVSSG GGGSG GGGSGGG GSD
IQMTQSP SSLSA SVGDRVT ITCKA SONVGIN VAWYQ QKPGKAP KSL
ISSASYR YSGVP SRFSGSG SGTDF TLTISSL QPEDF ATYFCQQ YDT
YPFTFGC GTKVE IK (SEQ ID NO:49)

Fig. 29
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CAGATCCAGTTGGTGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGACAGTCAAG
ATCTCCTGCAAGCCTTCTGETTTTACCTTCACAGACTATTCAATACACTGGGTGAAA
CAGGCTCCAGGAAAGGETTTAARAGTGGATGGGCTGCATAAACACTGAGACTGGTGAG
CCAACATATACAGATGACTTCAAGGGACGATTTGCCTTCTCTTTGGTGACCTCTGCC
ACCACTGCCTATTTGCAGATCAACAACCTCAACAATGAGGACACGGCTACATTTTTC
TETGCTAGATTCATCTATGATCCTTATTEGGEGTTTGCTTACTGGGGCCAGGGGACT
CTGCTCACTGTCTCCGCAGCTAGCACCAAGGGCCCATCEGETCTTCCCCCTGGCACCC
TCCTCCAACAGCACCTCTGGEEGECACAGCGECCCTEGGGCTGCCTGETCAAGGACTAC
TTCCCCGAACCEETGACCETETCETGGAACTCAGGCGCCCTGACCAGCGGCGTGCAC
ACCTTCCCGGCTETCCTACAGTCCTCAGEGACTCTACTCCCTCAGCAGCGTGGTGACC
GTGCCCTCCAGCAGCTTCEGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCC
AGCAACACCAAGGTGGACAAGARAAGTTGAGCCCAAATCTTGTGACAANACTCACACA
TGCCCACCETGCCCAGCACCTGAACTCCTEGGGGGACCEGTCAGTCTTCCTCTTCCCC
CCAAMACCCAAGGACACCCTCATCATCTCCCGGACCCCTGAGGTCACATGCGTGGTG
GTGCACGTCAGCCACGAAGACCCTGAGGTCAAGT TCAACTGGTACGTGCGACGGCGTG
GAGGTCCATAATGCCAAGACAANGCCGCGEGAGGAGCAGTACAACAGCACGTACCGT
GTGGTCAGCETCCTCACCGTCCTEGCACCAGGACTGGCTGAATGGCAAGGAGTACAAG
TGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAARACCATCTCCAAAGCC
ABAGGCCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGCGATGAGCTG
ACCARAGAACCAGGETCAGCCTEACCTECCTCGTCAAAGGCTTCTATCCCAGCGACATC
GCCGTCGAGTGGGAGAGCAATGGECAGCCGGAGAACAACTACAAGACCACGCCTCCC
GTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGCGACARGAGC
AGGTGGCAGCAGEGGAACGTCTTC TCATGCTCCGTGATGCATGAGGCTCTGCACAAC
CACTACACGCAGRAGAGCCTCTCCCTGTCTCCGGGTAAATCCEGGCGGGGGTGGATCC
GGTEGAGCCGGCTCCEECEGTEGCGEGTCCCAGGTCCAACTGGTGCAGTCTGGAGCT
GAGGTCARGAAGCCTGRETCCTCAGTGAACCTETCCTGCAAGGCTTCTGGCTACACT
TTCACAACCTACTATT TGCACTGEGTGAGGCAGGCCCCTGGACAGTGCCTTGAGTGG
ATGCGCATCGATTTATCCTGGAAATGT TCATGCTCAGTACAATGAGAAGTTCARGGGC
AGGGTCACAATCACTGCAGACARATCCACCAGCACAGCCTACATGCAGCTCAGCAGC
CTGAGGTCTGAAGATACTGCGGTCTATTACTGTGCAAGATCCTGGGARGGTTTTCCT
TACTCGCCCCAAGGGACCACGGTCACCGTCTCCTCAGGCEGTGEGAGGETCCGGTGGG
GGCGGEATCTGEGEECEGCEEETCCGETCETEGGTGGTAGTGACATTCAGATGACCCAG
TCTCCTACCTCCCTGTCCGCCTCAGTAGGAGACAGGGTCACCATCACCTGCAAGGCC
AGTCAGAATGTCGCTATTAATGTAGCCTCGTATCAACAGAAACCAGGGAAGGCTCCT
AAATCACTGATTTCCTCGGCCTCCTACCGGTACAGTGGAGTCCCTTCCAGATTCAGC
GGCAGTGGATCTCCGACAGATTTCACTCTCACCATCAGCAGCCTCCAGCCTGAAGAC
TTCGCAACCTATTICTGTCAGCAATATGACACCTATCCATTCACGTTCGGCTGCGGT
ACCAAGGTGGAGATCARATGA (SEQ ID NO:50)

Fig. 30
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QIQLVQOS GPELK KPGETVK ISCKA SGFTFTD YSIHW VKQAPGK GLK
WMGWINT ETGEP TYTDDFK-GRFAF SLVTSAT TAYLQ INNLNNE DTA
TFFCARF IYDPY WGFAYWG QGTLV TVSAAST KGPSV FPLAPSS KST
SGGTAAL GCLVK DYFPEPV TVSWN SGALTSG VHTFP AVLQSSG LYS
LSSVVTV PSSSL GTQTYIC NVNHK PSNTKVD KKVEP KSCDKTH TCP
PCPAPEL LGGPS VFLFPPK PKDTL MISRTPE VICVV VDVSHED PEV
KFNWYVD GVEVH NAKTKPR EEQYN STYRVVS VLTVL HQDWLNG KEY
KCKVSNK ALPAP IEKTISK AKGQP REPQVYT LPPSR DELTKNQ VSL
TCLVKGF YPSDI AVEWESN GQPEN NYKTTPP VLDSD GSFFLYS KLT
VDKSRWQ QGNVF SCSVMHE ALHNH YTQKSLS LSPGK SGGGGSG GGG
SGGGGESQ VQLVQ SGAEVKK PGSSV KVSCKAS GYTFT TYYLHWV RQA
PGQCLEW MGWIY PGNVHAQ YNEKF KGRVTIT ADKST STAYMEL SSL
RSEDTAV YYCAR SWEGFPY WGQGT TVTVSSG GGGSG GGGSGGG GSG
GGGSDIQ MTQSP SSLSASV GDRVT ITCKASQ NVGIN VAWYQOK PGK
APKSILIS SASYR YSGVPSR FSGSG SGTDFTL TISSL QPEDFAT YFC
QOYDTYP FTFGC GTKVEIK

(SEQ ID NO:51)
Fig. 31
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Non-reduced _ Reduced

2 3 4 5 6

" i .
1. C -Hercules with conventional scFv 5. N -Hercules with conventional scFv
2. C -Hercules with (G,S), scFv 6. N -Hercules with (G,S), scFv
3. C -Hercules with VH44:VL100 scFv 7. N -Hercules with VH44:VL100 scFv
4. C -Hercules with VH44:VL100/(G,S), scFv 8. N -Hercules with VH44:VL100/(G,S), scFv

9. Tetravalentcc49-A(40ng)

Fig. 32
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LTBR-lg Binding Activity of C.ter "Hercules" constructs

1.2+

1.1

1.0- —u— C- "hercules” wi

9.9+ —a— C- "hercules” GS4

08- ) : —»— C-"hercules” DS
(= g';: —e— C- “hercules” DS + GS4
© 0.5 —e— Hercules control

0.4 -

0.3

0.2

0.1

0.0 m

dilution

Coated plate with 2ug/ml LTBR-Ig
2°-Ab anti-hu Kappa-HRP(10,000)

Fig. 334

LTBR-Ig Binding Activity of N-ter "Hercules” constructs

0.45 —a— N- "hercules” wt

0.40 —a— N- "hercules" GS4

0.35 - —w— N- "hercules" DS

0.30 1 —ae— N- "hercules" DS + GS4
o 0254 -~a— Hercules conirol
O p20-

o \
0.10 .
0.05- ._._M .

0.00 = T
dilution

Coated plate with 2ug/ml LTBR-Ig
2°-Ab anti-hu Kappa-HRP{10,000)

Fig. 33B




34/96

TRAIL-R2 Binding Activity of C-ter "Hercules" constructs
1.2-

1.1+

1.0 —— C- "hercules” wt

0.9 —a— C- "hercules” GS4

g‘?,'_ ' —w— C- "hercules" DS
o 0'3: -a— C- "hercules” DS + GS4
© 0.5- —e— Hercules control

0.4 -

0.3-

0.2+

0.1

0.0 W

dilution

oD

Added 100ng/mi TRAIL-R2/F c/His to Ni-NTA HisSorb plate
2°-Ab anti-hu Kappa-HRP(10,000)

Fig. 344

TRAIL-R2 Binding Activity of N-ter "Hercules” constructs

045 —a— N- "hercules” wt
0.40 —a— N- "hercules” GS4
0.35 - —w»— N- "hercules” DS
0.30 —a— N- "hercules" DS + GS4
0.25 —e— Hercules control
0.20 1
0.15
0.10
0.05 1
0.00 —= it -

dilution

Added 100ng/ml TRAIL-R2/F c/His to Ni-NTA HisSorb plate
2°-Ab anti-hu Kappa-HRP(10,000)

Fig. 34B
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w—= « = C-Hercules with conventional BHA10 scFv
"""" C-Hercules with V,44:V, 100 (XWUO035)
C-Hercules with V 44:V 100/(G,S), (XWUQ036)

Time (min)

Fig. 35
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200kD _ i khenia
BB == = .
86.3kD | = ~——— iy - d—
55.4kD — . - om
365KD | e : )
KD | e i .
215D | s ' '
14.4k0 | =——Z- .
BkD | e = -
1 2 3 4 5 6
1. Mark 12 Marker
2. N-Hercules VH44:VL100 non-reduced
3.  N-Hercules VH44:VL100 reduced
4. Mark 12 Marker
5. N-Hercules VH44:VL100/{G,/S), non-reduced
B. N- Hercules VH44:VL100/(G,/S), reduced
Fig. 364
2000 | = -
598 | o= N
554kD | 1~ b ]
116.3kD e — -
36.5kD —
31kD ——— _ et
21.5kD | Sreaes
14.4kD- | e
I
Lo
1 2 ’ 3 4 5
1.  Mark 12 Marker
2. C-Hercules VH44:VL100 non-reduced
3. C-Hercules VH44:VL100 reduced
4. C-Hercules VH44:VL100/(G,/S), non-reduced
5. C-Hercules VH44:VL100/(G,/S), reduced

Fig. 368



37/96

A

{0't020-200\aS306020)40=13Y '082=F1S VI M|

uw 62 02 m__ oL 5 0 I 0z Gl 0 § 0
PR ST T TN OUU S T 1 [T I .-..._....._..u [ TSR RO T VH S N N VY S YA SR SN SR SN SR R TR S U T [ T S 1
- [] 1 L
™ <7 o N 3
ﬂ 1 S I
m.e mm -02
- 02 " o
-0¢ [
o .u%
A A =0 A A .J
N ++ P ;u N o Py T+ 8
2 3 2 3 5 2 1)
a 8 g2 8 £lnvw 9 g g 8 g Inwu
. {0 1081-£101059060Z0)40=;9H ¥'082=5iS Y1OMW (0'10R0-800\AS906020)H0=J0Y b'082=61S 'YLOMW
Ul m,m o_m m_ﬁ o_ﬂ m_ 0 U m_w 0z m_F o_F m 0
L T ] T “o
N 0z }\M .
£ » i 05
- 0 5" m
09 &= =00}
08 s
”c -061
E-001 -
02} 002
A A \mu?._. A A \m._
2 $ B 091 2 $ 3 g1
q g 2 3 & lyvw v 8 8 8 £ nww

(0'020-200\0SB06020)40=}24 +'082=515 "I OMW




38/96

9€ 31

(3'1.000-800\0¥806090)4C=/2Y ¥'082=DIS VIOMW

U 52 0z 5l 0! G 0 02 Gl 0} 5 0
P S I S SN T T RN T ST YN PR N TN TS SN T NN N TN T T AN N TR N 1 ...__..-_...__...._.-.._.._.I
N _ s =0 ——e L ?z_li -0
S 28 ;O
0 A
) m%
02 m
=20 A -0
08 05
A wa A I A n £1
2 8 S e = ¢ 3 g-09
o H
a g 8 8 g e 9 g g g 1w
(g 10v1-c20NavB02000M0=IRY +'082=5iS VIOMW {Q'0L00-120\aY202000)80=s3Y #'082=1S YIOMIA
uw gz 0z Gl 0l 5 0 uw 5z 0z Gl 0 g 0
...._...F~...._........._....an PUNEE SEEPUNT TS NUUT N TN TN T N N W L+ : 1 3.1 P | .I
m A o
] ﬁ - - 0 % m
J b 5 3
(] -
i = 01
- X
i — 3
-9 ”ﬁ
I - 07
- R . \ww b w. \-o
3 B L S 5 2 my_
o o m S m g
q 2 3 IL2 Y 8 S v

(Q'1020-2001QYB06080)L0=12Y '08Z2=51S VIOMMN




CP (keal mol” cm'1)

39/96

C-Hercules with conventional BHA10 scFv
C-Hercules with V,44:V 100/(G,S), (XWU036)

40

50 60 70 80 90
Temperature (°C)

Fig. 39
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I - |

—&— XWUOQ27(N-"hercules” Cys)
—¥— XWU028(N-"hercules” DM)
—— XWU035(C-"hercules" Cys)

—o— XWU036(C-"hercules” DM)
i1 CBE11 Pentamer

EC50 (ug/ml)

- XWU027: 0.041
XWUO028: 0.055
XWU035: 0.087
XWU036: 0.086

103

102 401 100
concentration (ug/mil)

Fig. 40
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WiDr MTT Assay
1.2 -
1 J
=+ BHA10
O-GT = 1442
—+ BHA10+14A2
0.61 -+ XwuUo028
=0~ XWU036
0.4 * cells
0.21
0 : . - .
0.0 0.1 1.0 10.0 100.0 1000.0
conc. (UM} -
Me180 MTT Assay
0.8
0.7'.
061 —— BHIROO
0.5 il
—+ BHA10+14A2
0.4 -0~ X¥n10028
03 0 XYH10066
) -4 clifs
0.2
0.1
0.0 0.1 1.0 10.0 100.0 1000.0

conc. (pM)

Fig. 41B
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MDA231 MTT Assay

08
0.7 1
06
05
04
0.3 1
0.2 1
011

0D430nm Units

10 100 " 1000 10000
conc. (pM)

—»—— BHA10
—a—" 14A2
—a-— BHA10+14A2
—— XWU028
—o— XWU036

. cells

Fig 41C

HUVEC cell killing assay

140

1201

% survival
5 8 8 B8

nN
L=

L=

10 100 1000 10000
conc. (pM)

—e— hBHATD

—=— ch14A2

—— hBHA10+ch14A2

—<— XWU028

—w— XWUD36
—— XWU036 agg.

Fig. 41D




Anti- LTBR
Stabilized
scFv
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Bispecific minibody

V = Variable

C = Constant

L = Light

H = Heavy

HCP = Hinge Connecting Peptide

) = _(G4S), linker

,5),G,AS flexible linker

Fig. 42

Anti-TRAIL R2
Stabilized scFv
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Anti- LTBR
sclvs

44/96

VL ‘ ey o

Stabilized 2 sc(Fv)2 Bispecific Tetravalent minibody
(Stabilized Bispecific N-scFv tetravalent minibody)

Fig. 43

2 stabilized
Anti-TRAIL R2
scFvs



Anti- LTBR
Stabilized

scFv vL
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Anti-TRAIL
VL Stabilized
scFv

Anti- LTPR
Stabilized
scFv

CH3

Anti-TRAIL
Stabilized scFv

Stabilized 2 sc(Fv)2 Bispecific Tetravalent Minibody
(Stabilized Bispecific C-scFv tetravalent minibody)

V = Variable
C = Constant
L = Light

H = Heavy

)

HCP = Hinge Connecting Peptide
= (G,S), flexible linker

15)4G,AS flexible linker

Fig. 44
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Stabilized scFvs
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Stabilized Bispecific
diabody

V = Variable

C = Constant

L = Light

H = Heavy

HCP = Hinge Connecting Peptide

J = (Gly4Ser) linker

Fig. 45

Anti-LTRER
Stabilized
scFvs
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VH ¢

CH1 Anti-TRAIL R2 -

CH2

CH3

Anti-LTR
Stabilized scFv

Stabilized Bispecific sc(Fv)2 Tetravalent Antibody
(Stablized Bispecific C-scFv Tetravalent Antibody)

V = Variable

C = Constant

L = Light

H=Heavy

HCP = Hinge Connecting Peptide

) . /R\ = (G,S)4 linkers

\/
Fig. 46
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Anti-LTBR
Stabilized scFv

Stabilized sc(Fv)2 Tetravalent CH2 Domain-Deleted Bispecific Antibody
(Stabilized C-scFv Tetravalent CH2 Domain- Deleted Bispecific Antibody)
bispecific C-scFv Tetravalent CH2 Domain Deleted antibody)

V = Variable

C = Constant

L = Light

H = Heavy

HCP = Hinge Connecting Peptide

) : b\ = (G,S)4 linkers

\J
Fig. 47




49/96

Anti-LTBR
Stabilized scFv

&7

Anti-TRAIL RZ/{

Stabilized N-scFv Tetravalent CH2 Domain-
Deleted Bispecific Antibody

V = Variable

C = Constant

L = Light

H = Heavy

HCP = Hinge Connecting Peptide

> = (G,S), linker

15)4G,AS flexible linker

Fig. 48
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73 U Ant-LTPR
8 Stabilized scFv

Anti-TRAIL R2

HCP

V = Variable

C = Constant

L = Light

H = Heavy

HCP = Hinge Connecting Peptide

) = ((5,S), linker

,5).G,AS flexible linker

Fig. 49
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105 —e— Parent BHA10 scFv
~o— V| S46L variant
- .
= 10
-
S
103..
102..
45 50 55 60 65 70 75
B Temp., °C
=+~ Parent BHA10 scFv
1051 —o— Wy V55G variant
2
S 10*-
O
(&1
10°
40 45 50 55 60 65 70
Temp.,C
C ——V,, P101D Variant
. 105- —— Parent BHA10 scFv
n
=
3 10%1
(&
10°1
40 50 §0 70
Temp.,C

Fig. 50



52/96

Cp (keal mol'! °¢Y)

40 50 60 70 80
Temperature { °C)

Fig. 514

—
N

—
o

Cp {keal mor? ¢4

40 50 60 70 80
Temperature ( C)

Fig. 51B
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12

10

oo

Cp {kcal mol -1 °C'1)

Temperature { °C)

Fig. 52
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Lanes

7 8 9 10 11 12 13 14

2 3 4 5 6

1

kDa

ig. 53
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ammwwg
¢t O 1 © O

56 60 65 70

Fig. 544

75 80

48 56 64 72 80
Temperature (OC)

Fig. 54B
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DAD1 E, Sig=280,16 Ref=360,100 {SAM\SEC\081006~11047-1601.D)

------------ *DAD1 E, Sig=280,16 Ref=360,100 (SAM\SEC\070206~11004-0401.D)
------- -.-.--=-=*DAD1 E, Sig=280,16 Ref=360,100 (SAM\SEC\060906~1152000001.D}
———————— *DAD1 E, Sig=280,16 Ref=360,100 (SAM\SEC\052206SP\004-0401.D)
---------- —~*DADA E, Sig=280,16 Ref=360,100 (SAM\SEC\051606SP\D04-0401.0)
------------ —*DAD1 E, Sig=280,16 Ref=360,100 (SAMISEC\051006~21007-0301.D)

Norm.
140 -

120

100 -

80

60

40 -

20

1" 12 13 14 15 16 17 min

Fig. 564
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DAD1 E, Sig=280,16 Ref=360, 100 (SAM\SEC\081006~11051-2001.D) |

............ *DAD1 E, Sig=280,16 Ref=360, 100 (SAMISEC\070206-1'0086-0501.0)
-------------- - *DAD1E, Sig=280,16 Ref=350,100 {SAM\SEC\060906~-1\52000003.0)
e ———— *DAD1 E, Sig=280,16 Ref=380,100 (SAM\SEC\052206SP\006-0601.D)
---------- — "DAD1E, Sig=280,16 Ref=360,100 (SAM\SEC\05 1606 SP\006-0601.D)
------------ — *DAD1 E, Sig=280,16 Ref=360,100 (SAM\SEC'051006~21015-1101.D}

Norm.
1401 {\
120-
100+
80 1

60 1

401

20 1

1" 12

min
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DAD1 E, Sig=280,16 Ref=360,100 (SAM\SEC\081006~11053-2201.D)

mmemmmeseeens *DAD1 E, Sig=280,16 Ref=360,100 (SAM\SEC1070206~11007-0701.D)
------------------- *DAD1 E, Sig=280,16 Ref=360,100 (SAMISEC\060206~11S2000005.D)
—————————— *DAD1 E, Sig=280,16 Ref=360,100 {SAM\SEC0522065P1008-0801.0)
------------- *DAD1 E, Sig=280,16 Ref=360,100 {SAM\SEC\051606SP1008-0801.D)
— e — *DAD1 E, 8ig=280,16 Ref=360,100 (SAM\SEC\051006~2023-1501.D)

Morm.

120-

100

12 14 16 18 20 min
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|||||||||||||

7 XWUD28-HIGH-NR-TO-P1 1 (0.100) M1 [Ev-50691,110] (Gs,0.800,2140:3998,1.00,L33,R33) Scan ES+
100 204938 262
GO/GO GO/G T=0
. G1/G1
205089 205259 G1/G2
0 lllllllllll | llllllll Ililll ll'lll||Il]I]l1lFliI-II'T]“II]‘T‘II'llli'[‘llllllll]"illl]
B-XWUOZB NR_| H]GH 1{0. 100) M1 [Ev-63939,1t10] (Gs,0.800,2161:3989,1.00,L33,R33) Scan ES+
I 204938 1.09e3
=2 1 Month
T ig%
205098 505058
L ns REARS RARES LA LS MM RAARS LARAS MARAS RARES RARLE AR RARLE REARE RAARE RALEE AR LEARE R
XWU028_HIGH_NR_3MO 1 (0.100) M1 [Ev-99623,1t13] (Gs, 0.800,1724:4497,1.00,L33,R33} Scan ES+
3 Months
0%
.| 205098 205258 205415

204600 204800 205000 205200 205400 205600 205800 206000 206200

Fig. 584

{ XWU036_HIGH_NR_TO 1 (0.100) M1 [Ev-37626, t20] (Gs,0.800,1841:3966,1.00,L33,R33)  TOF MSMS 0.00ES+
+00 204269 204429 674

GUG2 T=0

n%
0
D-XWU036_NR_HIGH 1 (0.100) M1 [Ev-73943,1t10] {Gs,0.800,2023:3998,1.00,L33,R33) Secan E?;r
100 aoazy 203
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Dosing began Day 13
hCBE11 vs VC: P<0.01
hBHA10 vs VC: P<0.001
ch14A2 vs VC: P<0.01
Hercules-It XWUD28 vs V.C.:P<0.001 —¥— hBHATO, 2 mg/kg/inj, IP, 2xfwk
Hercules-1l XWU028 vshBHA10.:P<0.05 —O— ch14A2, 2 mg/kafin, (P, 2xiwk
Hercules-) XWU028 vs ch14A2.:P<0.05
Hercules-1l XWU036 vs V.C.:P<(.001

Hercules-It XWUD36 vs hBHA10:P<0.01 — 73— Hercules-1) XWLI036, 2 mg/kg/inj, 1P, 1x/wk
Hercules-It XYWUD36 vs ch14A2:P<0.05

—m— Vehicle Control {Pyrogen-free PBS), 10 mi/kgfinj, IP, 2uwk
~—&— hCBE11, 2 mgfkg/inj, IP, 1x/wk

—&— Hercules-Il XWU028, 2 mg/kgfinj, IP, 1xfwk

—— hBHA10, 1 mg/ka/inj, IP, 2tfwk
Combo vs. V.C.:P<0.001 plus ch14A2, 1 mg/kafinj, IP, 2x/wk
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CAGATCCAGTTGGTGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGACAGTCAAGAT
CTCCTGCAAGGCTTCTGGTTTTACCTTCACAGACTATTCAATACACTGGGTGAAACAGG
CTCCAGGAAAGGGTTTARAGTGGATGGGCTGGATAAACACTGAGACTGGE TGAGCCAACA
TATACAGATGACTTCAAGGGACCGATTTGCCTTCTCTTTIGGTGACCTCTGCCACCACTGC

CTATTTGCAGATCAACAACCTCAACAATGAGGACACCGGCTACATTITICTGTGCTAGAT -

TCATCTATGATCCTTATTGGGGCTTIGCTTACTGGGGECCAGGGGACTCTGGTCACTGTC
TCOGCAGCTAGCACCAAGEGCCCATCGGTCT TCCCCCTGGCACCCTCCTCCAAGAGCAC
CTCTGGGGECACAGCEGCCCTGGGCTGCCTEGGTCAAGGACTACT TCCCCGARCCGGTGA
CGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTA
CAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGE
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCARGGTGGACAAGA
AAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAA
CTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGAT
CTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCARCTGGTACGTGCACGGCGTCGAGGTGCATAATGCCAAGACAAAGCCGCGE
GAGGAGCAGTACAACAGCACGTACCEGTEGTGGTCAGCGTCCTCACCGTCCTGCACCAGGA
CTGGCTGAATCGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCA
TCGAGARAACCATCTCCARAGCCARAGGGCAGCCCCGAGARCCACAGGTGTACACCCTG

CCCCATCCCGGGATGAGCTGACCAARGARCCAGGTCAGCCTGACCTGCCTGGTCARAGG
CTTCTATCCCAGCGACATCGCCGTGGAGTGGCAGAGCAATGGGCAGCCGGAGAACAACT
ACAAGACCACGCCTCCCETECTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC
ACCGTGGACAAGAGCAGGETEGCAGCAGGEGAACGTCTTCTCATGCTCCGTGATGCATGA
GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATCCGGCG
GGGGTGCATCCEGTGEAGEEGEGCTCCEECGETGECGGGTCCCAGGTCCARCTGGTGCAG
TCTGGAGCTGAGGTGAAGAAGCCTGGGGAGTCAGTGAAGGTGTCCTGCAAGGCTTCTGG
CTACACTTTCACAACCTACTATTTGCACTGGGTGAGGCAGGCCCCTGGACAGEGACTTG
AGTGGATGGGATGGATTTATCCTGGAAATGTTCATGCTCAGTACAATGAGAAGTTCAAG
GGCAGGGTCACAATCACTGCAGACAAATCCACCAGCACAGCCTACATGGAGCTCAGCAG
CCTGAGGTCTGAAGATACTGCGGTCTATTACTGTGCAAGATCCTGGGAAGGTTTTCCTT
ACTGGGECCAAGGGACCACGETCACCETCTCCTCAGGCEGTGCEAGEGTCCGGTEGEGGC
GGATCTGGGECECGGCEGETCCEETEGTGETGGTAGTGACAT TCAGATGACCCAGTCTCC
TAGCTCCCTETCCGCCTCAGTAGGAGACACEGTCACCATCACCTGCAAGGCCAGTCAGA
ATGTCGGTATTAATGTAGCCTGGTATCAACAGAAACCAGGGAAGGCTCCTARATTACTG
ATTTCCTCGECCTCCTACCGGTACAGTGGAGTCCCTTCCAGATTCAGCGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGCCTCCAGCCTGAAGACTTCGCAACCTATT
TCTGTCAGCAATATGACACCTATCCATTCACGTICGGCCAGGETACCAAGGTGGAGATC
AAATGA (SEQ ID NO: 52)

Fig. 61
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QIQLVOS GPELK KPGETVK ISCKA SGFTFTD YSIHW VKQAPGK G
LKWMGWI NTETG EPTYTDD FKGRF AFSLVTS ATTAY LQTNNLN N
EDTATFF CARFI YDPYWGF AYWGQ GTLVTVS AASTK GPSVFPL A
PSSKSTS GGTAA LEGCLVKD YFPEP VIVSWNS GALTS GVHTFPA V
LOSSGLY SLSSV VIVPSSS LGTQT YICNVNH KPSNT KVDKKVE P
KSCDKTH TCPPC PAPELLG GPSVF LFPPKPK DTLMI SRTPEVT C
VVVDVSH EDPEV KFNWYVD GVEVH NAKTKPR EEQYN STYRVVS V
LTVLHQD WLNGK EYKCKVS NKALP APTEKTI SKAKG QPREPQV Y
TLPPSRD ELTKN QVSLTCL VKGFY PSDIAVE WESNG QPENNYK T
TPPVLDS DGSFF LYSKLTV DKSRW QQGNVFS CSVMH EALENHY T
QKSLSLS PGKSG GGGSGGG GSGGG GSQVQLV QSGAE VKKPGES V
KVSCKAS GYTFT TYYLHWV RQAPG QGLEWMG WIYPG NVHAQYN E
KFKGRVT ITADK STSTAYM ELSSL RSEDTAV YYCAR SWEGFPY W
GOGTTVT VSSGG GEGSGGGEE SGGGE SGGGGSD IOMTQ SPSSLSA S
VGDRVTTI TCKAS ONVGINV AWYQQ KPGKAPK LLISS ASYRYSG V
PSRFSGS GSGTD FTLTISS LQPED FATYFCQ QYDTY PFTFGQG T
KVEIK (SEQ ID NO: 53)

Fig. 62
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CAGATCCAGTTGGTGCAGTCTGGACCTGAGCTGAAGAAGCCTGGAGAGACAGTCAAG
ATCTCCTCCAAGGCTTCTGETTTTACCTTCACAGACTATTCARTACACTGGGTGARA
CACGGCTCCAGGAAAGGGETTTAAAGTGGATGGGCTGGATAAACACTGAGACTGGTGAG
CCAACATATACAGATGACTTCAAGGGACGATTTGCCTTCTCTTIGGTGACCTCTGCC
ACCACTGCCTATTTGCAGATCAACAACCTCAACAATGAGGACACGGCTACATTTITTC
TGTGCTAGATTCATCTATGATCCTTATTGGGGGTTTGCTTAC TGGGGCCAGGGGACT
CTGGTCACTGTCTCCGCAGCTAGCACCAAGGGCCCATOGGTCTTCCCCCTGGCACCC
TCCTCCARGAGCACCTCTCCGGGCACAGCGGCCCTCEGCTGCCTCETCAAGGACTAC
TTCCCCGAACCGGTGACGETGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCAC
ACCTTCCCGECTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACC
GTECCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACARGCCC
AGCAACACCAAGCTGGACAAGAAAGTTGAGCCCAAATCT TGTGACAAARCTCACACA
TGCCCACCGTGCCCAGCACCTGAACTCCTCGGGEGACCGTCAGTCTTCCTCTTCCCC
CCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTG
GTGGACGTGAGCCACGAAGACCCTGAGGTCAAGT TCAAC TGGTACGTGGACGGCCTG
GAGGTGCATAATGCCAAGACAAAGCCGCEGGAGGAGCAGTACAACAGCACGTACCGT
GTGGTCAGCETCCTCACCGTCCTEGCACCAGGACTGGCTGAATGGCARGGAGTACAAG
TGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGARAACCATCTCCARAGCC
AAAGGGCAGCCCECAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTG
ACCAAGAACCAGGTCAGCCTGACCTGCCTGEGTCARAGGCTTCTATCCCAGCGACATC
GCCGTECAGTGGCAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCC
GTCECTECACTCCGACGCCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAGAGT
AGGTGGCAGCAGGEGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAAC
CACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATCCGEGCGGGEGGTGGATCC
GGETCCAGCEEGCTCCEGOGETGGCEEGTCCCAGGTCCAACTGGTGCAGTCTGGAGCT
GAGGTGAAGAAGCCTGGGGAGTCAGTGAAGGTGTCCTGCAAGGCTTCTGGCTACACT
TTCACAACCTACTATTTGCACTGEETGAGGCAGE CCCCTGEACAGTGCCTTGAGTGG
ATGGGATGGATTTATCCTGGAAATGTTCATGCTCAGTACAATGAGAAGT TCAAGGEGC
AGGGETCACAATCACTGCAGACARATCCACCAGCACAGCCTACATGGAGCTCAGCAGC
CTGAGETCTGAAGATACTGCGETCTATTACTGTGCARGATCCTGEGAAGGTTTTCCT
TACTGGGGCCAAGGGACCACGGTCACCETCTCCTCAGGCGGTGEAGGETCCGGTGEE
GGCGGATCTGGGEGECEGCGGETCCGEGTECETGETGGTAGTGACATTCAGATGACCCAG
TCTCCTAGCTCCCTGTCCGCCTCAGTAGGAGACAGGGTCACCATCACCTGCARAGGCC
AGTCAGAATGTGCGTATTAATGTAGCCTGGTATCAACAGAAACCAGGGAAGGCTCCT
AAATTACTGATTTCCTCGGCCTCCTACCGGTACAGTEGAGTCCCTTCCAGATTCAGC
CGCAGTGGATCTGEGACAGATTTCACTCTCACCATCAGCAGCCTCCAGCCTGARGAC
TTCGCAACCTATTTCTGTCAGCAATATGACACCTATCCATTCACGTTCGGCTGCGGT
ACCAAGGTCGAGATCAAATGA (SEQ ID NO: 54)

Fig. 63
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QIQLVQS GPELK KPGETVK ISCKA SGFTFTD YSIHW VKQAPGK GLK
WMGWINT ETGEP TYTDDFK GRFAF SLVTSAT TAYLQ INNLNNE DTA
TFFCARF IYDPY WGFAYWG QGTLV TVSAAST KGPSV FPLAPSS KST
SCGGTAAL GCLVK DYFPEPV TVSWN SGALTSG VHTFP AVLQSSG LYS
LSSVVTV PSSSL GTQTYIC NVNHK PSNTKVD KKVEP KSCDKTH TCP
PCPAPEL LGGPS VFLFPPK PKDTL MISRTPE VICVV VDVSHED PEV
KFNWYVD GVEVH NAKTKPR EEQYN STYRVVS VLTVL HQODWLNG KEY
KCKVSNK ALPAP IEKTISK AKGQP REPQVYT LPPSR DELTKNQ VSL
TCLVKGF YPSDI AVEWESN GQPEN NYKTTPP VLDSD GSFFLYS KLT
VDKSRWQ QGNVF SCSVMHE ALHNH YTQKSLS LSPGK SGGGGSG GGG
SGGGEGESO VOLVQ SGAEVKK PGESV KVSCKAS GYTFT TYYLHWV RQA
PGQCLEW MGWIY PGNVHAQ YNEKF KGRVTIT ADKST STAYMEL SSL
RSEDTAV YYCAR SWEGFPY WGQGT TVTVSSG GGGSG GGGSGGG GSG
GGGSDIQ MTQSP SSLSASV GDRVT ITCKASQ NVGIN VAWYQQOK PGK
APKILLIS SASYR YSGVPSR FSGSG SGTDFTL TISSLQPEDFAT YFC
QQYDTYP FTFGC GTKVEIK

(SEQ ID NO: 55)

Fig. 64
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GAGGTGCAGCTEGTGCAGTCTGCGGECGGCTTGGCARAGCCTGEGGGGGTCCCTGAGACTCT
CCTGCGCAGCCTCCGGGTTCAGGTTCACCTTCAATAACTACTACATGGACTGGGETCCGLCA
GGCTCCAGGGCACGEECTECGAGCTGEGTCTCACGTATTAGTAGTAGTGGTGATCCCACATGG
TACGCAGACTCCGTGAAGGGCAGATTCACCATCTCCAGAGAGAACGCCAAGAACACACTGT
TTCTTCAAATGAACAGCCTGAGAGCTGAGGACACGGCTGTCTATTACTGTGCGAGCTTGAC
TACAGGGTCTGACTCCTGEEGCCAGGEAGTCCTGGTCACCGTCTCCTCAGCTAGCACCAAG
GGCCCATCEGTCTTCCCCCTEGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCC
TGGGCTGCCTEGTCAAGGACTACTTCCCCGAACCGETGACGEGTGTCGTGGAACTCAGGCGC
CCTGACCAGCEGCGTEGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC
AGCAGCGTGETGACCGTECCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGA
ATCACRAGCCCAGCAACACCAAGGTGGACAAGARAGTTGAGCCCAAATCTTGTCGACARAAC
TCACACATGCCCACCGTGCCCAGCACCTGAACT CCTGGGGGGACCGTCAGTCTTCCTCTTC
CCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGE
TGGACGTGAGCCACGAAGACCCTGAGGT CAAGTTCAACTGGTACGTGGACGGCGTGGAGGET
GCATAATGCCAAGCACAAACCCCECGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGC
GTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCA
ACARAGCCCTCCCAGCCCCCATCGAGARAACCATCTCCAAAGCCARAGGGCAGCCCCGAGA
ACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGETCAGCCTG:
ACCTGCCTGETCAARGGCTTCTATCCCAGCGACATCECCGTGCAGTGGGAGAGCAATGGEC!
AGCCGGAGAACAACTACAAGACCACGCCTCCCETGCTGGACTCCGACGGCTCCTTCTTCCT
CTACAGCAAGCTCACCGTGGACAAGAGCAGETGGCAGCAGCGGAACGTCTTCTCATGCTCC
CTGATCCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTA
AATCCGGCGEEGEETECATCCGGTGEGAGCGGEGCTCCGGCGETGECGEGGGTCCGACATCCAGAT
GACCCAGTCTCCATCTTCCCTGTCTGCATCTGTAGGGGACAGAGTCACCATCACTTGCAGE
GCAAGTCAGGACATTAGGTATTATTTARATTGGTATCAGCAGAAACCAGEGAAAAGCTCCTA
AGCTCCTGATCTATGTTGCATCCAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAGCGGCAG
TECATCTGGGACAGAGTTCACTCTCACCGTCAGCAGCCTGCAGCCTGAAGATTTTGCGACT
TATTACTGTCTACAGGTTTATAGTACCCCTCGGACGTTCGGCCAAGGGACCAAGGTGGAAR
TCARAGGTAGEECCGCATCTGEGGEGEECEECEGETCCEETGETGETEEGTAGTCGAGGTGCAGCT
GOeTGGAGTCTGEEEECEECTTGECAAAGCCTEGGEEEETCCCTGAGACTCTCCTGCGCAGCC
TCCGGEETTCAGCTTCACCTTCAATAACTACTACATGCGACTGEGTCCGCCAGGCTCCAGGGC
AGCGGGCTEGAGTEEGTCTCACGTATTAGTAGTAGTGGTGATCCCACATGGTACGCAGACTC
CGTGAAGGGCACGATTCACCATCTCCAGAGAGAACGCCAAGARACACACTGTTTICTTCAAATG
AACAGCCTGAGAGCTGAGEACACGGCTETCTATTACTETGCGAGCTTGACTACAGGGTCTG
ACTCCTGGEGCCAGGCGAGTCCTEGEGTCACCGTCTCCTCATGA (SEQ ID NO:63)

Fig. 80
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EVQLVES GGGLAKPGGSLRLS CAASGFRFTFNNYY MDWVRQAPGQGLEW VSRI S
SSGDPTW YADS VKGRFTISRE NAKN TLFLQMNSLR AEDTAVYYCASLTT GSDSW
GQGVLVT VSSASTKGPSVFPLAPSS KSTSGGTAAL GCLVKDY FPEPVIV SWNS G
ALTSGVH TFPAVLQSSGLYSL SSVVTVPSSSLGTQ TYICNVNHKPSNTK VDKKV
EPKSCDK THTC PPCPAPELLG GPSVFLFPPKPKDT LMISRTPEVITCVVVDVSHE
DPEVKFN WYVDGVEVHNAKTK PREEQYNSTYRVVS VLTVLHQDWLNGKE YKCKV
SNKALPA PIEKTISKAKGQPR EPQVYTLPPSRDEL TKNQVSLTCLVKGF YPSD I
AVEWESN GQPENNYKTTPPVLDSDG SFFLYSKLTV DKSRWQQGNVFSCS VMHEA
LHNHYTQ KSLS LSPGKSGGGG SGGGGSCGEGSDIQMTQS PSSLSASVGDRVTIT
CRASQDI RYYLNWYQQKPGKA PKLLIYVASSLQSG VPSRFSGSGSGTEF TLTVS
SLOPEDF ATYYCLQVYSTPRT FGQGTKVEIKGGGG SGGGGEGSGGGGSEVQ LVESG
GGLAKPGGSLRLSCAASGFRFTFNNYYMDWVRQAPGQGLEWVSRISQSGDPTWY
ADSVKGR FTISRENAKNTLFL QMNS LRAEDTAVYY CASLTTGSDSWGQG VLVTV
Ss* (SEQ ID NO:64) )

Fig. 81
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CACATCC AGATGACCCAGTCT CCATCTTCCCTGTC TGCATCTGTAGGGG AC
AGAGTCA CCATCACTTCCAGG GCAAGTCAGGACAT TAGGTATTATTTAA AT
TGGTATC AGCAGAAACCAGGA AAAGCTCCTAAGCT CCTGATCTATGTTG CA
TCCAGTT TGCAAAGTGGGGTC CCATCAAGGTTCAG CGGCAGTGGATCTG GG
ACAGAGT TCACTCTCACCGTC AGCAGCCTGCAGCC TGAAGATTTTGCGA CT
TATTACT GTCTACAGGTTTAT AGTACCCCTCGGAC GTTCGGCCARGGGA CC
AAGGTGG ARATCAAACGTACG GTGGCTGCACCATC TGTCTTCATCTTCC CG
CCATCTG ATGAGCAGTTGAAA TCTGGAACTGCCTC TGTTGTGTGCCTGC TG
AATAACT TCTATCCCAGAGAG GCCAAAGTACAGTG GAAGGTGGATAACG CC
CTCCAAT CGGGTAACTCCCAG GAGAGTGTCACAGA GCAGGACAGCAAGGAC
AGCACCT ACAGCCTCAGCAGC ACCCTGACGCTGAG CAAAGCAGACTACG AG
AAACACA AAGT CTACGCCTGC GAAGTCACCCATCA GGGC CTGAGCTCGC CC
GTCACAA AGAGCTTCAACAGG GGAGAGTGTTGA (SEQ ID NO:65)

Fig. 824

DIQMTQS PSSLSASVGDRVTI TCRASQDIRYYLNW YQQKPGKAPKLLIY VA
SSLOSGV PSRFSGSGSGTEFT LTVS SLOPEDFATY YCLQVYSTPRTFGQ GT
KVEIKRTVEAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LOSGNSQ ESVTEQDSKDSTYS LSSTLTLSKADYEK HKVY ACEVTHQGLS SP
VTKSFNR GEC {SEQ ID NO:66)

Fig. 82b
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GACATCC AGATGACCCAGTCT CCATCTTCCCTGTC TGCATCTGTAGGGG AC
AGAGTCA CCATCACTTGCAGE GCAAGTCAGGACAT TAGGTAT TATTTAA AT
TGGETATC AGCAGAAACCAGGA AAAGCTCCTAAGCT CCTGATCTATGTTG CA
TCCAGTT TGCAAAGTGGGGTC CCAT CAAGGTTCAG CGGCAGTGGATCTG GG
ACAGAGT TCAC TCTCACCGTC AGCAGCCTGCAGCC TGAAGAT TTTGCGA CT
TATTACT GTCTACAGGTTTATAGTACCCCTCGGAC GTTCGGCCARGGGA CC
AACGGTGG ARATCABRAGGCGET GEGCGBGTCCGETEE GGGTGGCTCCGGGEE GC
GGTGGCT CCGAGGTGCAGCTE GTGGAGTCTEGEGGE CGGCTTGGCAAAGC CT
CGGGGEGET CCCTGAGACTCTCC TEGCGCAGCCTCCGGE GTTCAGGTTCACCT TC
AATAACTACTACATGGACTGGE GTCCGECCAGGCTCC AGGGCAGGGGCTGG AG
TGEGTCT CACGTATTAGTAGT AGTEGGTGATCCCAC ATGGTACGCAGACT CC
GTGAAGG GCAGATTCACCATC TCCAGAGAGAACGC CAAGAACACACTGT TT
CTTCAAA TGAACAGCCTCAGA GCTGAGGACACGGC TGTC TATTACTGTG CG
ACGCTTGA CTACAGGGTCTGAC TCCTEGGGCCAGGG AGTCCTGGTCACCG TC
TCCTCATGA (SEQ ID NO:67) :

Fig. 834

DIQMTQS PSSLSASVGDRVTI TCRASQDIRYYLNW YOQQKPGKAPKLLIYV
ASSLQOSCVPSRFSGSGSGTEF TLTVSSLQOPEDFAT YYCLQVYSTPRTFGQ
GTKVEIXK GGGGSGGGGESGGEGEGE SEVQ LVESGGGLAK PGGS LRLSCAASGEF R
FTFNNYY MDWVRQAPGQGLEWVSRISSSCGDPTWYADSVKGRFTISRENA K
NTLFLOMNSLRAEDTAVYYCA SLTTG3DSWGQGVL VIVS S *

(SEQ ID NO: 68)

Fig. 83B
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GAGGTGC AGCTGGTGGAGTCT GGGEGCGGLCTTGGEC ARAGCCTGGGGGEGET CCCT
GAGACTC TCCTGCGCAGCCTC CGGGTTCAGGTTCA CCTTCAATAACTAC TACA
TGGACTG GGTCCGCCAGGCTC CAGGGCAGGGGCTG GAGT GGG TCTCACG TATT
AGTAGTA GTGGTGATCCCACA TGGTACGCAGACTC CGTGAAGGGCAGAT TCAC
CATCTCC AGAGAGAACGCCAA GAACACACTGTTTC TTCAAATGAACAGC CTGA
GAGCTGA GGACACGGCTGTCTATTACTGTGCGAGC TTGACTACAGGGTC TGAC
TCCTGGEGE GCCAGGEAGTCCTG GTCACCGTCTCCTC AGGCGGTGGCGGET CCGG
TGGEGGT GEGCTCCEEGGECEG TGGC TCCGACATCC AGATGACCCAGTCT CCAT
CTTCCCT GTCTGCATCTGTAG GCGGACAGAGTCACC ATCACTTGCAGGGC AAGT
CAGGACA TTAGGTATTATTTA AATTGGTATCAGCA GAAACCAGGAAAAG CTCC
TAAGCTC CTGATCTATGTTGCATCCAGTTTGCAAA GTGGGGTCCCATCA AGGT
TCAGCGG CAGTGGATCTGGGA CAGAGTTCACTCTC ACCGTCAGCAGCCT GCAG
CCTGAAGATTTTGCGACTTAT TACTGTCTACAGGT TTATAGTACCCCTC GGAC
CTTCGGC CAAGGGACCAAGGT GGAAATCABRATGA (SEQ ID NO:69)

Fig. 844

EVQLVES GGGLAKPGGSLRLS CAASGFRFTFNNYY MDWVRQAPGQGLEW VSRIS
SSGDPTW YADSVKGRFTISRE NAKNTLFLQMNSLR AEDTAVYYCASLTT GSDSW
GOGVLVT VSSGGGGSGGGEGSG GGGSDIQMTQSPSS LSASVGDRVTITCRASQD I
RYYLNWY QQKPGKAPKLLIYVASSLQSGVPSRFSG SGSGTEFTLTVSSL QPEDF
ATYYCLOVYSTPRTFGQGTKV EIK*
(SEQ ID NO: 70)

Fig. 84B
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—a— Vehicle Control, 10 ml/kgfinj, 1P, 2xiwk
—w— hBHA10, 2 mg/kg/inj, IP, 2x/wk
—eo— ch14A2, 2 mg/kglinj, IP, 2x/wk

—g— hBHA10, 1 mg/kgfinj, IP, 2x/wk
plus ch14A2, 1 ma/kg/inj, iP, 2x/wk

—e— Hercules-Il X\WU036 2 mg/kg/inj, IP, 1x/wk

Tumor Volume (mm? ) £ SEM

Days Post Inoculation

Fig. 86
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ig. 874
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. Provide alignment of curated reference set
of sequences corresponding to an Ig fold of
polypeptide
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e

Calculate covariation between residues of
the sequence of the alignment to generate
covariation data
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candidate sequence from covariations
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e

Fig. 90



93/96

Provide reference set of sequences
corresponding to a test domain sequence
of candidate protein

Determine residue frequencies at amino acid
positions within the test domain sequence to
obtain a consensus score
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Store/Output consensus score to
predict stability of candidate protein
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Provide reference set of sequences
corresponding to a test domain sequence
of candidate protein

h 4

Determine residue frequencies at amino acid
positions within the test domain sequence to
obtain a consensus score

9202

Determine residue frequencies at amino acid
positions within the sequences of the reference
set to determine an average consensus score

y
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Provide alignment of curated reference set
of sequences corresponding to an Ig fold of
polypeptide

9300
v

h

Calculate covariation between residues of
the sequence of the alignment to identify
covarying residues

Substitute residue of polypeptide that fails

to satisfy a covariation with the covarying

residue found at a corresponding position
in the alignment

Store/Output improved sequence
of the polypeptide
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A

MKKLLFATPLVVPFYSHSQOVQLVQSGAEVKKPGSSVKVSCKASGYTFT
TYYLHWVRQAPGQGLEWMGWIYPGNVHAQYNEKFKGRVTITADKSTST
AYMELSSLRSEDTAVYYCARSWEGFPYWGQGTTVTVSSGGEGSGGGGS
GGGGSGGEGSDIQMTQSPSSLSASVEDRVTITCKASQNVGINVAWYQQ
KPGKAPK@LISSASYRYSGVPSRFSGSGSGTDFTLTISSLQPEDFATY
FCQQYDTYPFTFGQGTKVEIKDDDDKSFLEQKLISEEDLNSAVDHHHH
HH* (SEQ ID NO: 3)

B

MRKKLLFAIPLVVPFYSHSQOVQLVQSGAEVKKPGSSVKVSCKASGYTFT
TYYLHWVRQAPGQOGLEWMGWIYP GN@-LAQ YNEKFKGRVTITADKSTST
AYMELSSLRSEDTAVYYCARSWEGFPYWGQGATTVITVSSGGEGGEGGSGGGEGES
GGGGSGGGGSDI OMTQSPSSLSASVGDRVTITCKASQNVGINVAWYQO
KPGKAPKSLISSASYRYSGVPSRFSGSGSGTDFTLTISSLQPEDFATY
FCQQYDTYPFTFGQGTKVEIKDDDDKSFLEQKLISEEDLNSAVDHHHH
HH* (SEQ ID NO: 4)

Fig. 94



