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FIG. 5B

. MC1 Neutralizes human MCSF activity
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Binding of MCSF-specific antibody to breast cancer cell line MDA231

Red: no antibody control

Black: M-CSF antibody ] ug/ml
Green: ‘M-CSF antibody 10 ug/m)
Blue: M-CSF antibody 50 ug/ml

FIG. 8B
Binding of MCSF-specific antibody 10 multiple myeloma cancer ceil Yine ARE7?7
Red: no antibody control - ' '
Green: M-CSF antibody 5 ug/ml
Blue: control 1gG2a 5 ug/ml
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FIG.9
Cencer Type Cancer Status [Score 0 {Score 1 [Score 2 [Score 3 1Score 4 1% with scnresabrhlghérl. o
pdrenal normal 10 5 ] 0 of - SRR B _
bosal cell cancer 5 0 1] 0 0 0l
bladder normal [ 1 1 0 10]
brain normel 17 1 : 0 0 ol
breast cancet 3 5 13 62 0 ﬂ
breast normal ] 5 7 3 D 24
carcinoids canter 8 2 a 0 0 ]
carcinoids (muscle) cancer 1 0 1 0 0 ., 0]
choriocercinoma concer 1 1] 0) ] 0 @
colon - normal 4 [1)] & 01 1] ol
colon coneer B [ A 0 271
fibrosercoma cancet -3 1 0 [+ 0
ozllbladder normel _2 1 of 1]. 0
germ cell cancer 1 of 0 1]
hepn normal 7 3 2 4 4
higney normat [ 10 1 4 0] .
Kidney cancetl § 1 0] 3 0
leiomypssrcoma cencer 5/ 0 0 0 0
iver normal 11 ] 4 1] 0
liver cencer 5 3 0 3 [*]
[ normal 18 0 1 D{ [t
ﬁ cancer ) 1 0] 3 0
lymphoma cancer 13 [ 3 © 2 ¥
melanoma cencer 7 0 2 B D M
melanoma(iniemmation) _cancer ] 1 0 1 7]
mesothelioms cahcel [ D 0 D D]
newroblasioma cancer 1 D 0 0 D} -
ovaery normel 6 2 0] D
ovary cencer 8 2 0 & 0
pancraag hormal ] 2 5 4 1)
panciens cancer .8 .1 0 E D
prosists cencet ) 1 1 T4 D/
sarcoma all cancer [ 0 2 2 D
SBrcome cancer 3 D 2 1 D!
sarcoma (kioney) cancer 3, 0 1N 1 D
sorcoma mih cancer -0 4 [1]| C
eminoms concer s 0 D [] i
small niesting normal - 2 1 D, 1] 0 2
spleen normal 14 2 3 o 0 . 0. .
squamous cell cances 3 e [ 0 0 i)
slomach normal : F3 2 1 0 13§
stomatdh cancer 7 1 1 1 ! ‘10
{eraloma Cancer 1 - 0 ] 0 ! D
fiestis nommel B [] 3 3 [1] 251
thyrold normal 15 0 0 1] D D
thyroid cancer 6 2 1 2 0 18
Jundiff all cencer 6 0 2 1 0 19
wndil cancer 5 0 2 [ 1] [V
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Fig. 10
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Fig. 12

Met Thr Ala Pro Gly Ala Ala Gly Arg Cys Pro Prc Thr Thr Trp Leu

Gly Ser Leu Leu Leu Leu Val Cys Leu Leu Ala Ser Arg Ser Ile Thr
20 25 30
Glu Glu val Ser Glu Tyr Cys Ser His Met Ile Gly Ser Gly His Leu
35 40 45
Gln Ser Leu Gln Arg Leu Ile Asp Ser Gln Met-Glu Thr Ser Cys Gln
50 : 55 60
Ile Thr Phe Glu Phe Val Asp Gln Glu Gln Leu Lys Asp Pro Val Cys
65 70 75 80
Tyr Leu Lys Lys Ala Phe Leu Leu Val Gln Asp Ile Met Glu Asp Thr
85 90 95
Met Arg Phe Arg Asp Asn Thr Pro Asn Ala Ile Ala Ile Val Gln Leu
100 105 110
Gln Glu Leu Ser Leu Arg Leu Lys Ser Cys Phe Thr Lys Asp Tyr Glu
115 120 125
Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro Leu Gln
130 135 140
Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn Leu Leu
145 150 155 160
Asp Lys Asp Trp Asn Ile Phe Ser Lys Asn Cys Asn Asn Ser Phe Ala
165 170 175
Glu Cys Ser Ser Gln Asp Val Val Thr Lys Pro Asp Cys Asn Cys Leu
180 185 190
Tyr Pro Lys Ala Ile Pro Ser Ser Asp Pro Ala Ser Val Ser Pro His
195 200 205
Gln Pro Leu Ala Pro Ser Met Ala Pro Val Ala Gly Leu Thr Trp Glu
210 ' 215 220
Asp Ser Glu Gly Thr Glu Gly Ser Ser Leu Leu Pro Gly Glu Gln Pro
225 230 235 240
Leu His Thr Val Asp Pro Gly Ser Ala Lys Gln Arg Pro Pro Arg Ser
245 250 _ 255
Thr Cys Gln Ser Phe Glu Pro Pro Glu Thr Pro Val val Lys Asp Ser
260 265 270
Thr Ile Gly Gly Ser Pro Gln Pro Arg Pro Ser Val Gly Ala Phe Asn
275 280 285
Pro Gly Met Glu Asp Ile Leu Asp Ser Ala Met Gly Thr Asn Trp Vval
290 295 300
Pro Glu Glu Ala Ser Gly Glu Ala Ser Glu Ile Pro Val Pro Gln Gly
305 310 315 320
Thr Glu Leu Ser Pro Ser Arg Pro Gly Gly Gly Ser Met Gln Thr Glu
325 330 335
Pro Ala Arg Pro Ser Asn Phe Leu Ser Ala Ser Ser Pro Leu Pro Ala
340 345 350
Ser Ala Lys Gly Gln Gln Pro Ala Asp Val Thr Gly His Glu Arg Gln
355 360 . 365
Ser Glu Gly Ser Ser Ser Pro Gln Leu Gln Glu Ser Val Phe His Leu
370 375 180
Leu Val Pro Ser Val Ile Leu Val Leu Leu Ala Val Gly Gly Leu Leu
385 390 395 490
Phe Tyr Arg Trp Arg Arg Arg Ser His Gln Glu Pro Gln Arg Ala Asp
405 410 415
Ser Pro Leu Glu Gln Pro Glu Gly Ser Pro Leu Thr Gln Asp Asp Arg
' 420 425 ' 430
Gln val Glu Leu Pro Val



WO 2005/068503

5H4 heavy chain protein sequence:

1
51
101
151
201
251
301
351
401

EIQLQQSGPE
ISCYNGDTNY
GNYPAYWGQG
PEPVTVTWNS
VAHPASSTKV
PKVTCVVVDI
PIMHQDWLNG
OMAKDKVSLT
YSKLNVQKSN

LVKTGTSVKI
NQNFKGKATF
TLVTVSARKT
GSLSSGVHTF
DKKIVPRDCG
SKDDPEVQFS
KEFKCRVNSA
CMITDFFPED
WEAGNTFTCS

5H4 light chain protein sequence:

1

51 °

101
151
201

DIVMTQSEKF
TSTRHAGVPD

MSTSVGDRVT
RFTGSGSGTD

GTKLELKRAD AAPTVSIFPP
DGESERQNGVL NSWTDQDSKD

STSPIVKSFN

RNEC
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FIG. 13

SCKASGYSFT
TVDTSSSTAY
TPPSVYPLAP
PAVLQSDLYT
CKPCICTVPE
WFVDDVEVHT
AFPAPIEKTI
ITVEWQWNGQ
VLHEGLHNHH

ITCKASQNVG
FTLTISDVQS
SSEQLTSGGA
STYSMSSTLT

GYFMHWVKQS
MQFNSLTSED
GSAAQTNSMV
LSSSVTVPSS
VSSVFIFPPK
AQTQPREEQF
SKTKGRPKAP
PAENYKNTQP
TEKSLSHSPG

TAVIWYQQKP
EDLADYFCQQ
SVVCFLNNFY
LTKDEYERHN

PCT/US2005/000546

HGKSLEWIGY
SAVYYCAREG
TLGCLVKGYF
TWPSETVTCN
PKDVLTITLT
NSTFRSVSEL
QVYTIPPPKE
IMDTDGSYFV
K

GOSPKLLIYW
YSSYPLTFGA
PKDINVKWKI
SYTCEATHKT
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MC-1 heavy chain protein sequence:

1
51
101
151
201
251
301
351
401

EVKLVESGGG

-ISNGGGSTYY

SYGYPPAYWG
YFPEPVTLTW
CNVAHPASST
DVLMISLSPI
TLRVVSALPI
YVLPPPEEEM
DSDGSYFMYS

LVQPGGSLKL
PDTVKGRFTI
QGTLVTVSAA
NSGSLSSGVH
KVDKKIEPRG
VTCVVVDVSE
QHQDWMSGKE
TKKQVTLTCM
KLRVEKKNWV

MC-1 light chain protein sequence:

1
51
101
151
201

AIQMTQTTSS
TSSLHSGVPS
GTKLEIKRAD
DGSERQNGVL
STSPIVKSFN

LSASLGDRVT
RFSGSGSGTD
AAPTVSIFPP
NSWTDQDSKD
RNEC
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FIG. 14
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PEKRLEWVAY
TAMYYCARQG
SVTLGCLVKG
SSTWPSQSIT
SVFIFPPKIK
TOTHREDYNS
PERGSVRAPQV
LNYKNTEPVL
KSFSRTPGK

DGTVKLLIYY
YSKLPWIFGG

PKDINVKWKI

SYTCEATHKT
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MC-3 heavy chain protein sequence:

1
51
101
151
201
251
301
351
401
451
501

DVQLQESGFG
YISYSGSTSY
TWLFDYWGQG
PESVTVTWNS
VAHPASSTTV
PNIKDVLMIS
DYNSTIRVVS
APQVYILPPP
APVLDSDGSY
PGLDLDDICA
SSVVELKQKI

LVKPSQSLSL
NPSLKSRISI
TTLTVSSAKT
GSLSSSVHTF
DKKLEPSGPI
LTPKVTCVVV
TLPIQEQDWM
AEBQLSRKDVS
FIYSKL.NMKT
EAKDGELDGL
SPDYRNMIGQ

MC-3 light chain protein sequence:

1
51
101
151
201

- DILLTQSPAI

ASESISGIPS

LSVSPGERVS
RFSGSGSGTD

GTKLEIKWAD AAPTVSIFPP
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STSPIVKSFN

NSWTDQDSKD
RNEC
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FIG. 15
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FIG. 16A
For heavy chain CDR1:
1
H_CDR1_5H4 (1) -GYFMH
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For heavy chain CDR2:
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For heavy chain CDR3:
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For light chain CDRI:

L_CDR1_5H4
L_CDR1_MC-1

L_| CDRl CHIR RX1
L_| CDR1 _MC-3
Consensus

For light chain CDR2:

L_CDR2_5H4
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L_CDR2_CHIR-RX1
L_CDR2_MC-3
Consensus

For light chain CDR3:

L _CDR3_5H4

L, CDR3_MC-1
I,_CDR3_CHIR-RX1
L_CDR3_MC-3
Consensus
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FIG. 16B
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Figure 24C:

Kabat numbering of SH4:

5H4 heavy chain protein sequence:

1-30:
31-35:
36-49:
50-65:
66~-94:
95-102:
103-437:

EIQLOQSGPE LVKTGTSVKI SCKASGYSFT

GYFMH

WVKQSHGKSLEWIG

YIS € (52A) YNGDTNY NQNFKG

KATF TVDTSSSTAY MQF N (82a) s(82B) L(82C) TSED SAVYYCAR
EGGNYPAY

WGOG TLVTVSAAKT TPPSVYPLAP GSAAQTNEMV

TLGCLVKGYFPEPVTVTWNS GSLSSGVHTF PAVLOSDLYT LSSSVTVPSS TWPSETVTCN
VAHPASSTKV DKKIVPRDCG CKPCICTVPE VSSVFIFPPK PKDVLTITLT PKVTCVVVDI
SKDDPEVOFS WFVDDVEVHT AQTQPREEQF NSTFRSVSEL PIMHQDWLNG KEFKCRVNSA
AFPAPIEKTI SKTKGRPKAP QVYTIPPPKE QMAKDKVSLT CMITDFFPED ITVEWQWNGQ :
PAENYKNTQP IMDTDGSYFV YSKLNVQKSN WEAGNTFTCS VLHEGLHNHH TEKSLSHSPG K

5H4 light chain protein sequence:

1-23:
24-34:
35-49:
50-56:
57-88:
89-97:
68-214:

DIVMTQSHKF MSTSVGDRVT ITC

KASQNVG TAVT

WYQQKPGQSPKLLIY

WTSTRHA

GVPD RFTGSGSGTD FTLTISDVQS EDLADYFC

QOYSSYPLT

FGAGTKLELKRAD AAPTVSIFPP SSEQLTSGGA SVVCFLNNFY PKDINVKWKI
DGSERQNGVI, NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT
STSPIVKSFN RNEC
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Figare 24D:

Kabat numbering of MCl1

MC-1 heavy chain protein sequence:

1-30:
31-35:
36-49:
50-65:
66-94:
95-102:
103-449:

EVKLVESGGG LVQPGGSLKL SCATSGFTFS

DYYMY

WVRQTPEKRLEWVA

YIS N (52A) GGGSTYY PDTVKG

RFTT SRDNAKNTLY LQM S (82A) R (B2B) L (82C) KSED TAMYYCAR
QGSYGYPFAY

WG QGTLVTVSAA KTTAPSVYPL APVCGDTTGS SVTLGCLVKG YFPEPVTLTW

NSGSLSSGVH TFPAVLQSDL YTLSSSVTVT SSTWPSQSIT CNVAHPASST KVDKKIEPRG
PTIKPCPPCK CPAPNLLGGP SVFIFPPKIK DVLMISLSPI VTCVVVDVSE DDPDVQISWF
VNNVEVHTAQ TQTHREDYNS TLRVVSALPI QHQDWMSGKE FKCKVNNKDL PAPIERTISK
PKGSVRAPQV YVLPPPEEEM TKKQVTLTCM VIDFMPEDIY VEWTNNGKTE LNYKNTEPVL
DSDGSYFMYS KLRVEKKNWV ERNSYSCSVV HEGLHNHHTT KSFSRTPGK

MC-1 light chain protein sequence:

1-23: .
24-34:
35-49:
50-56:
57-88:
89-97:
98-214:

AIQMTQTTSS LSASLGDRVT ISC
SASQGIS NYLN

WYQQKP DGTVKLLIY

YTSSLHS g

GVPS RFSGSGSGTD YSLTISNLEP EDIATYYC

QQ YSKLPWT

FGGGTKLEIKRAD AAPTVSIFPP SSEQLTSGGA SVVCFLNNFY PKDINVKWKI

DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYEREN SYTCEATHKT STSPIVKSFN

RNEC
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Figure 24E

Kabat numbering of MC3

MC-3 heavy chain protein sequence:

1-3G: DVQLQESGPG LVKPSQSLSL TCTVIGYSIT

31-35: SDYAW N (35A)

36-49: WIRQ FPGNKLEWMG

50-65: YISYSGSTSY NPSLKS

66-94: RISIT RDTSKNQFFL QL N (82A) 8 (82B} V (82C) TTEDT ATYYCAR
95-102: LETWLFDY

103:522: WGQG TTLTVSSAKT TPPSVYPLAP GCGDTTGSSV TLGCLVKGYF PESVIVIWNS

GSLSSSVHTF
DRKLEPSGPI
LTPKVTCVVV
TLPIQHQDWM
AEQLSRKDVS
FIYSKLNMKT
EAKDGELDGL
SPDYRNMIGQ

PALLQSGLYT
STINPCPPCK
DVSEDDPDVQ
SGKEFKCKVN
LTCLVVGFNF
SKWEKTDSFS
WTTITIFISL
GA

MSSSVTVPSS
ECHKCPAPNL
ISWFVNNVEV
NKDLPSPIER
GDISVEWTSN
CNVRHEGLKN
FLLSVCYSAS

MC-3 light chain protein sequence:

1-23: DILLTQSPAI LSVSPGERVS FSC

TWPSQTVTCS
EGGPSVFIFP
HTAQTQTHRE
TISKIKGLVR
GHTEENYKDT
YYLKKTISRS
VTLFKVKWIF

VAHPASSTTV
PNIKDVLMIS
DYNSTIRVVS
APQUYILPPP
APVLDSDGSY
PGLDLDDICA
SSVVELKQKI

24-34: RASQSIG TSIH

35-49: WYQQRT NGSPRLLIK

50-56: YASESIS

57-88: GIPS RFSGSGSGTD FTLSINSVES EDIADYYC
89-97: QQ SNSWPTT

98-214: FGG GTKLEIKWAD AAPTVSIFPP SSEQLTSGGA SVVCFLNNFY FKDINVKWKI
DGSERQNGVL NSWTDQDSKD STYSMSSTLT LTKDEYERHN SYTCEATHKT
STSPIVKSFN RNEC
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Amino Acids
MGWSCIILFLVATATGVHS

DVQLQESGPGLVKPSQTLSLTCTVIDYSITSDYAWNWIRQFPGKKLEWMGYISYSGSTSYNPSLKSRITISRDTSKENQFSL
QLNSVTAADTATYYCASFDYAHAMDYWGQGTTVTVSS

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTK VDKRVEPKSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK TISKAKGQPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNH
YTQKSLSLSPGK-

Nucleotides

ATGGGATGGAGTTGCATTATACTTTTCCTCGTTGCCACCGCCACTGGAGTTCACTCTGACGTACAACTTCAAGAATC
TGGCCCAGGTCTCGTCAAACCTTCTCAAACTCTCTCACTCACCTGCACTGTTACTGACTACTCTATTACATCCGACTA
CGCTTGGAACTGGATCCGACAATTTCCTGGTAAAAAACTCGAATGGATGGGTTATATTTCTTACTCTGGCTCCACCT
CCTACAATCCTTCTCTGAAATCACGCATCACAATTTCCCGCGATACCTCTAAAAATCAATTTTCACTCCAACTCAATT
CTGTTACCGCCGCCGATACTGCCACCTACTACTGTGCCTCTTTTGACTACGCTCACGCCATGGATTATTGGGGACAG
GGTACTACCGTTACCGTAAGCTCAGCCAGCACAAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCA
CCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTC
AGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGG
TGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGT
GGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAACTCCTGGGG
GGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGT
GGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGC
CAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGA
CTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCC
AAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAG
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGG
AGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGA
AGAGCCTCTCCCTGTCCCCGGGTAAATGA '
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Amino Acids

MGWSCIILFLVATATGVHS

'QVQLQESGPGLVKPSQTLSLTCT VSDYSITSDY AWNWIRQFPGKGLEWMGYISY SGSTSYNPSLK SRITISRDTSKNQFSL

QLNSVTAADTAVYYCASFDYAHAMDYWGQGTTVTVSS

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREE
MTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSYMHEALHNH
YTQKSLSLSPGK-

Nucleotides

ATGGGTTGGTCTTGCATCATTCTCTTICTCGTCGCTACCGCAACTGGTGTACACTCCCAAGTTCAACTTCAAGAATCA
GGCCCCGGACTCGTTAAACCCTCTCAAACTCTCTCTCTTACTTGCACTGTATCCGATTACTCTATTACTTCAGACTAC
GCTTGGAACTGGATCAGACAATTTCCCGGAAAAGGACTCGAATGGATGGGATATATCTCTTACTCTGGCTCAACCT
CTTACAACCCCTCTCTCAAATCTCGAATAACAATCTCACGCGATACTTCTAAAAATCAATTCTCACTTCAACTTAAC
TCCGTTACTGCCGCCGACACTGCCGTTTACTACTGTGCTTCCTTCGATTACGCCCACGCTATGGATTATTGGGGACA
AGGAACTACCGTCACTGTCAGCTCAGCCAGCACAAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGC
ACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACT
CAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTG
GTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGG
TGGACAAGAGAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGTCCACCGTGCCCAGCACCTGAACTCCTGGG
GGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCG
TGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATG
CCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGG
ACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTC
CAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCA
GGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCG
GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTICTTCCTCTATAGCAAGCTCACCGTGG
ACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCA
GAAGAGCCTCTCCCTGTCCCCGGGTAAATGA
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| Fig. 30
HeRX-1 Low Risk Heavy Chain Gamma-4
Amino Acjds,
MGWSCIG&I',%E‘V%TATGVHSDVQE'QF'SGPGLVKPSQTLSLTCTVTDYSITSDYAWNWIRQFPGKKLEWMGYISYSGSTSY'N
PSLKSRITISRDTSKNQFSLQLNSVTAADTATYYCASFDYAHAMDYWGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKY
GPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLGK

Nucleotides

¢DNA
ATGGGATGGAGTTGCATTATACTTTTCCTCGTTGCCACCGCCACTGGAGTTCACTCTGACGTACAACTTCAAGAATC
TGGCCCAGGTCTCGTCAAACCTTCTCAAACTCTCTCACTCACCTGCACTGTTACTGACTACTCTATTACATCCGACTA
CGCTTGGAACTGGATCCGACAATTTCCTGGTAAAAAACTCGAATGGATGGGTTATATTTCTTACTCTGGCTCCACCT
CCTACAATCCTTCTCTGAAATCACGCATCACAATTTCCCGCGATACCTCTAAAAATCAATTTTCACTCCAACTCAATT
CTGTTACCGCCGCCGATACTGCCACCTACTACTGTGCCTCTTITGACTACGCTCACGCCATGGATTATTGGGGACAG
GGTACTACCGTTACCGTAAGCTCAGCCAGCACAAAGGGCCCATCCGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCA
CCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTC
AGGCGOCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGG
TGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGT
GGACAAGAGAGTTGAGTCCAAATATGGTCCCCCATGCCCATCATGCCCAGCACCTGAGTTCCTGGGGGGACCATCA -
GTCTTCCTGTTCCCCCCAAAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGA
CGTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCATAATGCCAAGACAAA
GCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAAC
GGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAA
GGGCAGCCCCGAGAGCCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAAC
TACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAGGCTAACCGTGGACAAGAGCA
GGTGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCT
CTCCCTGTCTCTGGGTAAATGA

Genomic L
ATGGGATGGAGTTGCATTATACTTTTCCTCGTTGCCACCGCCACTGGAGTTCACTCTGACGTACAACTICAAGAATC
TGGCCCAGGTCTCGTCAAACCTTCTCAAACTCTCTCACTCACCTGCACTGTTACTGACTACTCTATTACATCCGACTA
CGCTTGGAACTGGATCCGACAATTTCCTGGTAAAAAACTCGAATGGATGGGTTATATTTCTTACTCTGGCTCCACCT
CCTACAATCCTTCTCTGAAATCACGCATCACAATTTCCCGCGATACCTCTAAAAATCAATTTTCACTCCAACTCAATT
CTGTTACCGCCGCCGATACTGCCACCTACTACTGTGCCTCTTTTGACTACGCTCACGCCATGGATTATTIGGGGACAG
GGTACTACCGTTACCGTAAGCTCAGCCAGCACAAAGGGCCCATCCGTCTTCCCCCTGGCGCCCTGCTCCAGGAGCA
CCTCCGAGAGCACAGCCGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTC
AGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGG
TGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTAGATCACAAGCCCAGCAACACCAAGGT
GGACAAGAGAGTTGGTGAGAGGCCAGCACAGGGAGGGAGGGTGTCTGCTGGAAGCCAGGCTCAGCCCTCCTGCCT
GGACGCACCCCGGCTGTGCAGCCCCAGCC CAGGGCAGCAAGGCATGCCCCATCTGTCTCCTCACCCGGAGGCCTCT
GACCACCCCACTCATGCTCAGGGAGAGGGTCTTCTGGATTITITCCACCAGGCTCCGGGCAGCCACAGGCTGGATGC
CCCTACCCCAGGCCCTGCGCATACAGGGGCAGGTGCTGCGCTCAGACCTGCCAAGAGCCATATCCGGGAGGACCCT
GCCCCTGACCTAAGCCCACCCCAAAGGCCAAACTCTCCACTCCCTCAGCTCAGACACCTTCTCTCCTCCCAGATCTG
AGTAACTCCCAATCTTCTCTCTGCAGAGTCCAAATATGGTCCCCCATGCCCATCATGCCCAGGTAAGCCAACCCAGG
CCTCGCCCTCCAGCTCAAGGCGGGACAGGTGCCCTAGAGTAGCCTGCATCCAGGGACAGGCCCCAGCCGGGTGCTG
ACGCATCCACCTCCATCTCTTCCTCAGCACCTGAGTTCCTGGGGGGACCATCAGTCITCCTGTTCCCCCCAAAACCC
AAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCAGGAAGACCCCGAGG
TCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACA
GCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCT GAACGGCAAGGAGTACAAGTGCAAGGT
CTCCAACAAAGGCCTCCCGTCCTCCATCGAGAAAACCATCT CCAAAGCCAAAGGTGGGACCCACGGGGTGCGAGG
GCCACATGGACAGAGGTCAGCTCGGCCCACCCTCTGCCCTGGGAGTGACCGCTGTGCCAACCT CTGTCCCTACAGG
GCAGCCCCGAGAGCCACAGGTGTACACCCT! GCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTGAC
CTGCCTGGTCAAAGGCTTCT ACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTA
CAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCITCCTCTACAGCAGGCT. AACCGTGGACAAGAGCAGG
TGGCAGGAGGGGAATGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCT
CCCTGTCTCTGGGTAAATGA



