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gbooobooobooboobooobooboboboo gooogbooboobooboobooboooobooo

go oo
gboooboob0OUbexonD ODOODOOOOOOOOO

oooo

(a)

ODC-p:
atggctggetacctgagtgaatcggactitgtgatggtggaggagggctticagtacccgagacctgetgaaggaacteactetgggggectcaca
ggccaccacggacgaggtagetgecticticgtggctgacctgggtgecatagtgaggaageacttitgetttctgaagtgectgecacgagtecg
geccttttatgetgtcaagtgeaacageageccaggtgtgetgaaggtictggeccagetggggetgggctitagetgtgccaacaaggeagagat
ggagtiggtccagceatattggaatcectgecagtaagatcatctgegecaaceectgtaageaaattgcacagatcaaatatgetgecaagceatgg
gatccagetgetgagetttgacaatgagatggagetggeaaaggtggtaaagagecaccccagtgecaagatggttctgtgeattgetaccgatga
ctcceacteectgagetgectgagectaaagtttggagtgtcactgaaatcctgeagacacctgettgaaaatgegaagaageaccatgtggaggt
ggtggptgtgagtittcacattggeagtggctgtcetgaccctcaggectatgetcagtecatcgeagacgeecggetegtgtttgaaatgggeace
gagctgggtcacaagatgcacgttetggacctiggtggtggettcectggcacagaaggggcecaaagtgagatttgaagagattgettcegtgate
aactcagcecttggacctgtacttcccagagggctgtggegtggacatetttgetgagetggggegetactacgtgaceteggecttcactgtggeag
tcagcatcattgccaagaaggaggttctgctagaccagectggcagggaggaggaaaatggttccacctccaagaccategtgtaccaccttgat
gagggcgtgtatgggatcticaactcagtectgtttgacaacatctgecctacececatectgeagaagaaaccateccacggageageccctgtac
agcagcagcctgtgggpcccggeggttgatgpctgtgatigegtggctgagggcctgtgpctgecgeaactacacgtaggggactggetggtct
ttgacaacatgggegectacactgtgggcatgggticeeccttttgggggacceaggectgecacatcacctatgecatgtceegggtggectgeg
aagegctgegaaggeagetgatggetgcagaacaggaggatgacgtggagggtgtglgeaagectetgtectgeggetggpagatcacagaca
ceetgtgcptggpccctgtcttcaccccagegageatcatgtga

(=4 2 ARHE © 10)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVKCNSSPGVLKVLAQLGLGFSCANKAEMELVQHIGIPASKIICANPCKQIAQIKYAA
KHGIQLLSFDNEMELAKVVKSHPSAKMVLCIATDDSHSLSCLSLKFGVSLKSCRHLLENAKK
HHVEVVGVSFHIGSGCPDPQAYAQSIADARLVFEMGTELGHKMHVLDLGGGFPGTEGAKV
RFEEIASVINSALDLYFPEGCGVDIFAELGRYYVTSAFTVAVSIIAKKEVLLDQPGREEENGST
SKTIVYHLDEGVYGIFNSVLFDNICPTPILQKKPSTEQPLYSSSLWGPAVDGCDCVAEGLWLP
QLHVGDWLVFDNMGAYTVGMGSPFWGTQACHITYAMSRVAWEALRRQLMAAEQEDDVE
GVCKPLSCGWEITDTLCVGPVFTPASIM.

(=7 2 Asid#&E = 1 11)



(15) uoboooboooboaobod

gooo

(a)

SV2:
atggcetggctacctgagtgaatcggacttgtgatggtggaggagggcticagtaccegagacetgetgaaggaactcactetggggpccteaca
ggccaccacggacgaggtagetgecttcticgtgpctgacctgggtgecatagtgaggaageacttttgettictgaagtgectgecacgagteeg
geccttttatgetgtcaagtgcaacageageccaggtgtgctgaaggtictggeccagetggpgotgggetitagetgtgccaacaaggeagagat
geagttggtccageatattggaatecctgecagtaagatcatctgegecaacecctgtaageaaattgecacagatcaaatatgetgecaageatgg
gatccagetgetgagcetttgacaatgagatggagetggcaaaggtggtaaagagecaccecagtgecaagatggtictgtgcattgctaccgatga
ctcceactecctgagetgectgagectaaagittggagtgtcactgaaatectgeagacacctgeitgaaaatgcgaagaageaccatgtggaggt
getgggtgtgagttticacattggeagtggctgtectgaccctcaggectatgetcagtecatcgeagacgeccggetegtgtitgaaatgggeace
gagcigggtcacaagatgcacgtictggacctiggtggtegcticcctggeacagaaggggeeaaagtgagatttgaagagattgcticegtgate
aactcagecttggacctgtacttccecagaggpctgtgpegtggacatettigetgagetggggegetactacgtgaccteggectteactgtggeag
tcagcatcattgccaagaaggaggtictgetagaccageetggeagggaggececactaceacceecicacattgetacttgtgetgectetgaac
ccteccetectgeagaggaaaatggticcacctccaagaccategtgtaccaccttgatgagggegtgtatgggatcttcaacteagtectgtttgac
aacatctgecctacceecatectgeagaagaaaccatccacggageageccctgtacageageagectgtggggeeeggeggtigatggetgty
attgcgtggetgagggceetgtggetgecgcaactacacgtaggggactggctggtetitgacaacatgggegectacactgtgggeatgggtice
cccttttgggggacccaggectgeeacatcacctatgecatgteccgggtggectgggaagegetgegaaggeagetgatggetgeagaacag
gaggatgacgtggagggtgtgtgcaagectetgtectgeggetgggagatcacagacacectgtgegtgggecctgtettcaccecagegagea
tcatgtga

(=7 2 Al 1 12)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVKCNSSPGVLKVLAQLGLGFSCANKAEMELVQHIGIPASKIICANPCKQIAQIKYAA
KHGIQLLSFDNEMELAKVVKSHPSAKMVLCIATDDSHSLSCLSLKFGVSLKSCRHLLENAKK
HHVEVVGVSFHIGSGCPDPQAYAQSIADARLVFEMGTELGHKMHVLDLGGGFPGTEGAKYV
RFEEIASVINSALDLYFPEGCGVDIFAELGRYYVTSAFTVAVSIIAKKEVLLDQPGREAPLPPP
HIATCAASEPSPPAEENGSTSKTIVYHLDEGVYGIFNSVLFDNICPTPILQKKPSTEQPLYSSSL
WGPAVDGCDCVAEGLWLPQLHVGDWLVFDNMGAYTVGMGSPFWGTQACHITYAMSRVA
WEALRRQLMAAEQEDDVEGVCKPLSCGWEITDTLCVGPVFTPASIM.

(=4 > A& 1 13)



(16) uoboooboooboaobod

gooo

(a)

SV3:
atggctggctacctgagtgaatcggacmgtgatggtggaggagggcttcagtacccgagacctgctgaaggaactcactctgggggcctcaca
ggccaccacggacgaggtagetgecttcticgtg gctgacclgggtgccatagtgaggaagcacttttgctttctgaagtgcctgccac gagtccg
gccctmatgctgtcaagtgcaacagcagcccaggtgtgctgaaggttctggcccagctggggctgggcmagctgtgccaacaaggcagagat
ggagttggtccagcatattggaatccctgccagtaagatcatctgcgccaacccctgtaagcaaangcacagatcaaatatgctgccaagcatgg
gatccagctgctgagctttgacaatgagatggagctggcaaaggtggtaaagagccaccccagtgccaagatggttctgtgcattgcmccgatga
ctcccactccctgagctgcctgagcctaaagmggagtgtcactgaaatcctgcagacacctgcttgaaaatgc gaagaagcaccatgtggaggt
ggtgggtgtgagttncacattggcagtggctgtcctgaccctcaggcctatgctcagtccatcgcagacgcccggctcgtgtttgaaatgggcacc
gagctgggtcacaagatgcacgttctggaccnggtggtggcttccctggcacagaaggggccaaagtgagatttgaagagattgcttccgtgatc
aactcagccttggacctgtacttcccagagggctgtggcgtggacatcmgctgagctggggcgctactacgtgacctcggccttcactgtggcag
tcagcatcattgccaagaaggaggnctgctagaccagcctggcagggaggaggaaaatggttccacctccaagaccatcgtgtaccaccttgat
gagggcgtgtatgggatcttcaactcagtcctgmgacaacatctgccctacccccatcctgcagaagtctaagaaccactcaccctgctacatgtc
tctagagtccattcatttcattgecgtgtag

(=0 2 A& 1 14)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQAT'I‘DEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVKCNSSPGVLKVLAQLGLGFSCANKAEMELVQHIGIPASKIICANPCKQIAQ[KYAA
KHGIQLLSFDNEMELAKVVKSHPSAKMVLCIATDDSHSLSCLSLKFGVSLKSCRHLLENAKK
HHVEVVGVSFHIGSGCPDPQAYAQSIADARLVFEMGTELGHKMHVLDLGGGFPGTEGAKV
RFEEIASVINSALDLYFPEGCGVDIFAELGRYYVTSAFTVAVSIIAKKEVLLDQPGREEENGST
SKTIVYHLDEGVYGIFNSVLFDNICPTPILQKSKNHSPCYMSLESIHFIAV.

(=4 > A& 1 15)



an uoboooboooboaobod

gooo

(a)

Sv4:
atggctggetacctgagtgaatcggactitgtgatggtggaggagggcttcagtaccegagacctgetgaaggaactcactetgggggcctcaca
ggccaccacggacgaggtagetgecticttegtggetgacctgggtgecatagtgaggaageacttttgetitctgaagtgectgecacgagtecg
geecttttatgetgtcaagtgcaacageageccaggtgtgetgaaggtictggcccagetggpgctggpctttagetgtgccaacaaggeagagat
ggagttggtccageatattggaatccctgecagtaagatcatctgegecaaccectgtaagcaaattgeacagatcaaatatgetgecaageatgg
gatccagctgetgagetttgacaatgagatggagetggcaaaggtggtaaagagecaccecagtgecaagttigtccageagaggggceactgeg
tgtctcatcaggatggttetgtgcatigetaccgatgactcecactecctgagetgectgagectaaagtttggagtgtcactgaaatcctgecagacac
ctgcttgaaaatgcgaagaageaccatgtggaggtgptggptgtgagttttcacatiggeagtggetgtcctgacectcaggectatgetcagtcea
tcgecagacgeccggcetcgtgtitgaaatgggcaccgagetggptcacaagatgeacgtictggacetiggtggtggcticcetggeacagaaggg
gccaaagtgagatttgaagagattgetticcgtgatcaactcagecttggacctgtacttcccagagggctgtggegtggacatetttgetgagetgg
ggcgctactacgtgaccicggecttcactgtggcagtcageatcattgeccaagaaggaggttetgctagaccagectggeagggaggaggaaaa
tggticcacctccaagaccatcgtgtaccacctigatgagggegtgtatgggatcttcaactcagtectgtitgacaacatctgeectacccccatect
gcagaagtctaagaaccactcaccctgetacatgtctctagagtccattcatttcattgecgtgtag

(=7 2 AF#HFES  16)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVKCNSSPGVLKVLAQLGLGFSCANKAEMELVQHIGIPASKIICANPCKQIAQIKYAA
KHGIQLLSFDNEMELAKVVKSHPSAKFVQQRGTACLIRMVLCIATDDSHSLSCLSLKFGVSL
KSCRHLLENAKKHHVEVVGVSFHIGSGCPDPQAYAQSIADARLVFEMGTELGHKMHVLDL
GGGFPGTEGAKVRFEEIASVINSALDLYFPEGCGVDIFAELGRYYVTSAFTVAVSIIAKKEVLL
DQPGREEENGSTSKTIVYHLDEGVYGIFNSVLFDNICPTPILQKSKNHSPCYMSLESIHFIAV.

(= 2 A&« 17)



(18) uoboooboooboaobod

gooo

(a)

SVs:

atgpctggcetacctgagtgaatcggactitgtgatggtggaggagggcticagtaccegagacctgetgaaggaactcactctgggggcctcaca

ggecaccacggacgaggtagetgecticticgtggetgacctgggtgccatagtgaggaageactittgetttctgaagtgectgecacgagtecg

gecctttatgetgtcaagtgcaacageageccaggtptgctgaaggttctggeccagetggggetggectttagetgtgccaacaaggatggrict
gtgeattgetaccgatgactcecactccctgagetgectgagectaaagtitggagtgtcactgaaatcctgeagacacctgettgaaaatgegaag

aagcaccatgtggaggtggtgggtgtgagtittcacattggeagtggetgtectgacccicaggectatgetcagtccatcgeagacgeccggcetc

gtgtitgaaatggpcaccgagetgggtcacaagatgeacgtictggacctiggtggtggcttccetggeacagaaggggccaaagtgagatttgaa
gagattgcticcgtgatcaactcagecttggacctgtacticccagagggetgtggcgtggacatetttgetgagetggggegetactacgtgacctc
ggecttcactgtggeagtcageatcattgecaagaaggaggtictgetagaccagectggeagggaggaggaaaatggticcacctccaagace

atcgtgtaccaccttgatgagggcgtptatgggatcttcaactcagtcctgtitgacaacatctgecctaccececatcctgeagaagictaagaacca

ctcaccctgcetacatgtctctagagtccattcatttcattgecgtgtagegetcttttg

(=7 2 A8 &E= 1 18)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVKCNSSPGVLKVLAQLGLGFSCANKDGSVHCYR.LPLPELPEPKVWSVTEILQTPA.

KCEEAPCGGGGCEFSHWQWLS.PSGLCSVHRRRPARY NGHRAGSQDARSGPWWWLPWHR
RGQSELRDCFRDQLSLGPVLPRGLWRGHLC.AGALLRDLGLHCGSQHHCQEGGSARPAWQG
GGKWFHLQDHRVPP..GRVWDLQLSPV.QHLPYPHPAEV EPLTLLHVSRVHSFHCRVALF

(=4 > A& 1 19)



19 uoboooboooboaobod

gooo

(a)

SVe:
atggctggcetacctgagtgaatcggactttgtpatggtggaggagggcticagtacccgagacctgetgaaggaactcactetgggggectcaca
ggecaccacggacgaggtagetgecttettegtggetgacctgggtgecatagtgaggaagceactttigetttctgaagtgectgecacgagteeg
geccttttatgetgteaagtgcaacageageccaggtgtgetgaaggtictggcccagetggggctgggactttagetgtgccaacaagattgetice
gtgatcaactcagecttggacctgtacttcccagagggetgtggegtggacatetttgetgagetggggegctactacgtgaccteggecttcactgt
ggcagtcagcatcattgccaagaaggaggtictgctagaccagectggeagggaggaggaaaatggticcacctccaagaccatcgtgtaccac
cttgatgagpggcgtgtatgggatcticaactcagtcctgtttgacaacatctgecctacceccatectgeagaagtctaagaaccactcaceetgeta
catgtctctagagtccattcatttcattgcegtgtag

(=7 > A8 E= © 20)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVKCNSSPGVLKVLAQLGLGFSCANKIASVINSALDLYFPEGCGVDIFAELGRYYVTS
AFTVAVSIIAKKEVLLDQPGREEENGSTSKTIVYHLDEGVYGIFNSVLFDNICPTPILQKSKNH
SPCYMSLESIHFIAV.

(=5 > A&« 21)



(20) uoboooboooboaobod

gooo

(a)

SV7:

atggctggctacctgagtgaatcggacmgtgatggtggaggagggcttcagtacccgagacctgctgaaggaactcactctgggggcctcaca
ggecaccacgititcacattggeagtggetgtectgacectcaggectatgeteagtecatcgeagacgeceggetcgtgtitgaaatgggcaccg
agctgpgtcacaagatgcacgtictggacctiggiggtggcticcctggeacagaaggggccaaagtgagattigaagagattgettcegtgatea
actcagccttggacctgtacttcccagagggctgtggcgtggacatcmgclgagctggggcgctactacgtgacctcggccttcactgtggcagt
cagcatcattgccaaganggaggttctgctagaccagcctggcagggaggaggaaaatggttccacct:caagaccatcgtgtaccaccngatg
agggcgtgtatgggatcttcaactcagtcctgmgacaacatctgccctacccccatcctgcagaagtctaagaaccactcaccctgctacatgtctc
tagagtccattcatttcattgecgtgtagegetettttg

(=7 2 AR E= 1 22)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTFSHWQWLS.PSGLCSVHRRRPARV.NG
HRAGSQDARSGPWWWLPWHRRGQSELRDCFRDQLSLGPVLPRGLWRGHLC. AGALLRDLG
LHCGSQHHCQEGGSARPAWQGGGKWFHLQDHRVPP..GRYWDLQLSPV.QHLPYPHPAEV.E
PLTLLHVSRVHSFHCRVALF

(=4 > A&« 23)



1) uoboooboooboaobod

gooo

(@)

Svs:
atggctggetacctgagtgaatcggactttgtgatggtggaggagggcttcagtacccgagacctgetgaaggaactcactetgggggcctcaca
ggccaccacgaaactgecatctaacatctgetgaatggacttgacgaggtagetgecttcttcgtgpctgacetgggtpccatagtgaggaageac
tttgetttctgaagtgectgecacgagiceggeccttttatgetgtca
agtgcaacagcageccaggtgtgetgaaggttctggeccagetggggctgggctitagetgtgecaacaaggeagagatggagtiggtecagea
tattggaatccctgecagtaagatcatctgegecaaccectgtaageaaattgecacagatcaaatatgetgecaageatgggatccageigetgage
titgacaatgagatggagctggcaaaggtggtaaagagecaccceagtgccaagatggtictgtgeattgetacegatgactcccacteectgage
tgcctgagcctaaagmggagtgtcactgaaatcctgcagacacctgcttgaaaatgcgaagaagcaccatgtggaggtggtgggtgtgagttttc
acattggcagtggctgtcctgaccctcaggectatgetcagtccatcgcagacgeccggetegtgtitgaaatgggeaccgagetgggtcacaag
atgcacgttctggacctiggtggtggeticcetggeacagaaggggccaaagtgagatitgaagagatigeticegtgatcaactcagecttggace
tgtacttcccagagggcetgiggegtggacatetttgetgagetggggegctactacgtgaccteggecttcactgtggeagtcageateattgecaa
gaaggaggtictgctagaccagectggeagggaggaggaaaatggticcacctccaagaccategtgtaccacctigatgagggegtgtatggg
atcttcaactcagtcctgtttgacaacatctgecctacececatcctgcagaagtctaagaaccactcacectgetacatgtetctagagtecaticattt
cattgcegtgtagegctettttg

(=7 > AR &= 1 24)

(b)

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTKLPSNIC.MDLTR. LPSSWLTWVP..GST
FAF.SACHESGPFMLSSATAAQVC.RFWPSWGWALAVPTRQRWSWSSILESLPVRSSAPTPVS
KLHRSNMLPSMGSSC.ALTMRWSWQRW.RATPVPRWFCALLPMTPTP.AA A.SLECH.NPAD
TCLKMRRSTMWRWWYVY. . VFTLAVAVLTLRPMLSPSQTPGSCLKWAPSWVTRCTFWTLVVAS
LAQKGPK.DLKRLLP.STQPWTCTSQRAVAWTSLLSWGATT PRPSLWQSASLPRRRFC.TSLA
GRRKMVPPPRPSCTTLMRACMGSSTQSCLTTSALPPSCRSLRTTHPATCL.SPFISLPCSALL

(=7 2 Asia#& = 1 25)



(22) uoboooboooboaobod

gooo

x> 1
TGTGTTGCATACTTTCTAAGGCGGCGGCTGCAGCAGCGGCTCCATCCAGC
CCGTCAGCTCCTCCTGCAAGGCATGGCTGGCTACCTGAGTGAATCGGAC

TTTGTGATGGTGGAGGAGGGCTTCAGTACCCGAGACCTGCTGAAGGAAC
TCACTCTGGGGGCCTCACAGGCCACCACG

(=7 > A% : 26)

&Y I

AAACTGCCATCTAACATCTGCTGAATGGACTT

(=7 > ARR#HES 1 27)

IFY 2 I
GACGAGGTAGCTGCCTTCTTCGTGGCTGACCTGGGTGCCATAGTGAGGA
AGCACTTTTGCTTTCTGAAGTGCCTGCCACGAGTCCGGCCCTTTTATGCT

GTCAAGTGCAACAGCAGCCCAGGTGTGCTGAAGGTTCTGGCCCAGCTGG
GGCTGGGCTTTAGCTGTGCCAACAAG

(I — > AT 28)

¥ IV
GCAGAGATGGAGTTGGTCCAGCATATTGGAATCCCTGCCAGTAAGATCA
TCTGCGCCAACCCCTGTAAGCAAATTGCACAGATCAAATATGCTGCCAA

GCATGGGATCCAGCTGCTGAGCTTTGACAATGAGATGGAGCTGGCAAAG
GTGGTAAAGAGCCACCCCAGTGCCAAG

(r—7 AR 1 29)
IFV> V:
GATGGTTCTGTGCATTGCTACCGATGACTCCCACTCCCTGAGCTGCCTGA

GCCTAAAGTTTGGAGTGTCACTGAAATCCTGCAGACACCTGCTTGAAAA
TGCGAAGAAGCACCATGTGGAGGTGGTGGGTGTGAG

(=7 > ARFHES : 30)

&> VI:
ITTTCACATTGGCAGTGGCTGTCCTGACCCTCAGGCCTATGCTCAGTCCA
TCGCAGACGCCCGGCTCGTGTTTGAAATGGGCACCGAGCTGGGTCACAA

GATGCACGTTCTGGACCTTGGTGGTGGCTTCCCTGGCACAGAAGGGGCC
AAAGTGAGATTTGAAGAG

(=7 > As8##F = 1 31)
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T4 VIIL:
ATTGCTTCCGTGATCAACTCAGCCTTGGACCTGTACTTCCCAGAGGGCTG
TGGCGTGGACATCTTTGCTGAGCTGGGGCGCTACTACGTGACCTCGGCCT
TCACTGTGGCAGTCAGCATCATTGCCAAGAAGGAGGTTCTGCTAGACCA
GCCTGGCAGGGAGG

(=7 > A% : 32)
TIFY 2 VII:
AGGAAAATGGTTCCACCTCCAAGACCATCGTGTACCACCTTGATGAGGG

CGTGTATGGGATCTTCAACTCAGTCCTGTTTGACAACATCTGCCCTACCC
CCATCCTGCAGAAG

(=7 > AG8#FE= 1 33)

I+ X:
TCTAAGAACCACTCACCCTGCTACATGTCTCTAGAGTCCATTCATTTCATTGCCGTGTAG
CGCTCTTTTG

(=7 2 AR#EFE  34)

IFY 2 X
AAACCATCCACGGAGCAGCCCCTGTACAGCAGCAGCCTGTGGGGCCCGGCGGTTGATGG
CTGTGATTGCGTGGCTGAGGGCCTGTGGCTGCCGCAACTACACGTAGGGGACTGGCTGG
TCTTTGACAACATGGGCGCCTACACTGTGGGCATGGGTTCCCCCTTTTGGGGGACCCAGG
CCTGCCACATCACCTATGCCATGTCCCGGGTGGCCTG

(=24 > AR#HFE = 1 35)

¥y > XI:
GGAAGCGCTGCGAAGGCAGCTGATGGCTGCAGAACAGGAGGATGACGTGGAGGGTGTG
TGCAAGCCTCTGTCCTGCGGCTGGGAGATCACAGACACCCTGTGCGTGGGCCCTGTCTTC
ACCCCAGCGAGCATCATGTGAGTGGGCCTCGTTCCCCCCGGAGAATCCCAGCGGGGCCT
CAGAGATGCATCTGGGAGAGGTGGGGAAGATGGCAGGCAAGGGTACCCTTGGCCAGGA
CTCTGGTGCCCACCCTGCCACCCCCGCGCTCCACCTGCAGTGTTTCTGCCCTGTAAATAG
GACCAGTCTTACACTCGCTGTAGTTCAAGTATGCAACATAAATCCTGTTCCTTCCAGCTG
TGTCTGCCTCCTCTGCAGTGCAAGGGGCCTGGTCAGCCAGGTGTGGGGGTGTTCTTGGGG
TCTCCTTTGGTCTCCTTCCCACCTTTGTAAATATAATGCAAATAAATAAATATTTAGGTTT
TTAAAAACTGCAGCGGAATCTGGCAGTTTGATTCACAAAGCAGCCTGGGCTAGGCCTGG
GGCAGGATTTCCCCATCACTCACTGATGAGCCCACACCCTCTGCTTTA

(=7 > AR+ : 36)

goooooooog
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1. Title of Invention

ORNITHINE DECARBOXYLASE RELATED PROTEIN
AND RELATED NUCLEIC ACIDS

2. Claims

1. An isolated and purified molecule selected from a group consisting
of:

(2) 2 nucleic acid molecule encoding a protein having at least a 70% identity
to 2 polypeptide selected from the group consisting of SEQ ID NO. 13, SEQ D
NO. 15, SEQ ID NOQ. 17, SEQ ID NO. 19, SEQ ID NO. 21, SEQ ID NO. 23, and
SEQ ID NO. 25;

(b) 2 nucleic acid molecule which is complementary to the nucleic acid of
(a)

(c) a nucleic acid molecule comprising at least 15 sequential bascs of the
nucleic acid of (a) or (b}); and

(d) a nucleic acid moleculc that hybridizes under stringent conditions to the

nucleic acid molecule of (a)

3. A method of assessing the health of a patient comprising: detecting
the expression level of the nucleic acid encoding for ODC-p or a splice variant
and correlating the presence or quantity of such molecule with the presence or

absence of dysfunction.



(26) uoboooboooboaobod

3. A method of assessing the health of a patient comprising: detecting the
amount of ODC-p or a splice variant thereof in a patient samplie and correlating the

presence or quantity of ODC with the presence or absence of dysfunction.

4 . A kit for determining the presence of ODC-p or a splice variant thereof
COmprising:
a) antibody immunologically reactive with ODC-p or a splice variant thereof, and
b) reagents for detecting the presence of the antibody.

5 . Akit for determining the presence of a first nucleic acid molecule which
encodes ODC-p, splice variants thereof, or a first nucleic acid molecule encoding a
protein having at least a 70% identity to 2 polypeptide comprising amino acids of
SEQ ID NO. 11, SEQ ID NO. 12, SEQ D NO. 13, SEQ ID NO. 14; SEQ ID NO.
15, SEQ ID NO. 16, SEQ ID NO. 17, SEQID NO. 18, SEQ ID NO. 19, SEQ ID
NO. 20, SEQ ID NQ. 21, SEQ ID NO. 22, SEQ ID NO. 23, SEQ ID NO. 24, and
SEQ ID NO. 25, said kit comprising:

a) a second nucleic acid molecule that is complementary a portion of the
nucleic acid sequences that encode ODC-p wherein said second nucleic acid
molccule comprises at least 15 sequential bases of the first nucleic acid sequence;

and
b} reagents for'delecting the presence of the second nucleic acid molecule.
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3. Detailed Description of lnvention

BACKGROUND

The invention relates to proteins related to Ornithine Decarboxylase
(ODC™), nucleic acids that encode for the ODC related proteins, and diagnostic

and therapeutic uses of them.

The decarboxylation of omnithine to putrescine is the first step in the
biosynthesis of the polyamines such as spermidine and spermine. The
polyamines, which are found in animal tissues and microorganisms, are known
to play an importamt role in cell growth and proliferation. QODC is the rate
limiting enzyme in the biosynthesis of polyamines and is ubiquitously expressed
in nucleated cells. Elevated catalytic activity of ODC is found in cancer and
other rapidly proliferating cells. A low activity is typical of quiescent tissues with

minimatl cellular turmover.

ODC is subject to elaborate transcriptional regulation as well as post
iranslational control in the form of a rapid physiologic turn over. The
degradation of ODC occurs via binding to antizyme (AZ), which is a member of
a protein family of three known homologues. The ODC-AZ complex is directed
to proteasomal degradation without ubiquitination. The availability of AZ 1s
regulated by an AZ-binding protein, antizyme inhibitor (AZI), which contains an
AZ-binding site.

A human ODC-like protein, ODC-p, has now been isolated and purified.

This protein is distributed in brain and gonadal tissue. Eight different,
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altcmatively spliced cDNA variants have been cloned. Assays for the detection
of ODC-p and its splice variants, particularly relative to the presence of ODC are
useful in the detection and monitoring of diseases such as cancer and
neurodegenerative disorders. They may also be used to moniter treatment of

such diseases.

SUMMARY OF THE INVENTION

In ane aspect of the invention, purified and isclated ODC-p and variants
of ODC-p have been prepared as have nucleic acids that encode for them. The
biological and structural properties of these proteins are disclosed, as is the
amino acid and nucleotide sequence. The recombinant DNA molecules, and
portions thereof, are useful for isolating homologues c;f the DNA molecules,
identifying and isolating genomic equivalents of the DNA molecuies, and

identifying, detecting or isclating mutant forrns of the DNA molecules.

In another aspect of the invention, an assay for ODC-p and its splice

variants is used to monitor disease progression and/or response to therapy.
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DETAJLED DESCRIPTION
ODC-P and i1s splice variants are proteins involved in cell di fferentiation.

Vericbrate cells capable of producing ODC-P and its splice vanants are found in
the testes as well as in the central nervous system (“CNS™).

The human genomic DNA sequence from the clone RPI-11703 (Gene Bank
Accession AL020995) was used to define the gene structure. Sequence comparisons
between ODC-p and its splice variants, ODC and AZ] were performed using
PlotSimilarity multiple alignment with blosum62 scoring matrix, and the ClustalW
program. The homology between coding regions of ODC and ODC-p cDNAs is
59%. At the prolein level, the homology between ODC and ODC-p is 54% and the
similarity is 75%. The corresponding figures for AZI and ODC-p are 45% and 66%,

respectively.

Comparing the coding regions of ODC and ODC-p and its splice variants, the
homology is lowest in the 5°- and 3'-ends, but the central portion is conserved. This
was shown, for example, through the coding region sequence (CDS) of human brain
ODC-p that was sequenced with six primers covering each nucleotide of the whole
coding region. It has also been found that the coding region (CDS) of ODCp
contains 11 exons while that of ODC congists of 10 exons. The exons of ODC and
ODC-p (as well as AZI} are almost identical in size. However, the entire gene

sequence of ODC-p spans 39.3 kb. The ODC gene sequence spans 7.9 kb.
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Exon no. 9 of the ODC-p gene contains a premature stop-codon. This exon is
not transcribed in the most abundant RT-PCR product from brain or testes although
various clones produced from ESTs containing parts of OQDC-p have been identified

containing this exon.

Six different alternatively spliced variants of ODC-p from testes and from
adult brain were identified using primers specific to exon 9. By sequencing the
clones another splicing variant tcrminating to exon 11 was also found. Thus, a total
number of cight different, alternatively spliced isoforms of ODC-p with two
different 3'-endings were obtained. ODC-p and SV2 are the longest variants of
ODC-p. They are made up of the following exons: 1, 3-8, and 10-11, with and
additional 60 base pair (“BP") addition to 5"-end of the exon no. 8 in the case of
SV2. These isoforms are also the most ¢asily copied from testis and adult brain. SV3
contains cxons no. 1, 3-9; V4 exons 1, 3-9 and an additive beginning in exon no. §;
SVS exons 1, 3, 5-9; SV6 exons 1, 3, 7-9; SV7 exons 1, 6-%; and SV8§ contains
exons 1-9. Figures 1, Ia, 2, 22, 3, 33, 4, 4a, §, 33, 6, 6a, 7, 72, &, and 8a show the
nucleic acid sequences that encode for ODC-p and its splice variants as well as the
amino acid sequences of the corresponding proteins. Figure 9 shows the cxons
referred to above.

The stop codon 1s found at various locations in different isoforms of ODC-p.
Shorter versions have their stop codon at exon 9 and have considerable vanation in
exons between start and stop. Exons 1, 7 and the 3’-end of exon B are consistently
found in all isoforms. The shorter variants, however, do not include two sites for
ODC-activity, C360 and D361. Different isoforms are expressed in different stages
of neuronal or spermatozoal differentiation. Indeed, greater amounts of shorter
isoforms are found in the mRNA of the testis compared to that found in cells of the

adult brain (where differentiation has already terminated).
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There is a substantial amount of redundancy in the various codons that code
for specific emino acids. Therefore, this invention is also directed to those nucleic
acid sequences that contain alternative codons that code for the eventual translation
of the claimed amino acids, Also included within the scope of this invention are
mutations either in the DNA sequence or the translated protein, which do not
substantially alter the ultimate physical properties of the expressed protein. For
example, substitution of aliphatic amino acids alanine, valine, leucine and
isoleucine; interchange of the hydroxyl! residues serine and threonine, exchange of
the acidic residues aspartic acid and glutamic acid, substitution between the amide
residues asparagine and glutamine, exchange of the basic residues lysine and
arginine and ODC-p among the aromatic residucs phenylalanine, tyrosine may not
cause a change in functionality of the polypeptide. Such substitutions are well
known and are described, for instance in Molecular Biology of the Gene, 4" Ed.
Bengamin Cummings Pub. Co. by Watson ef al.

DNA sequences coding for a peptide may be altered so as to code fora
pepiide having properties that are different than those of the naturally occurring
peptide. Methods of altering the DNA sequences include, but are not limited to site
directed mutagenesis, chimeric substitution, and gene fusions. Examples of altered
properties include but are not limited to changes in the affinity of an enzyme for a
substrale or a receptor fora ligand. All such changes of the polynucleotide or

polypeptide sequences arc anticipated as uscful variants of the present invention.

Utlizing the BAC-clone sequence found from databanks, the chromosomal
localization of the gene encoding ODC-p determined to be chromosome 1p33-34.1.

The ODC gene is found on chromosome 2p25.
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The clone RPI-11703 (Gene Bank Accession AL020995) was used to isolate
human genomic ODC-p DNA. ¢DNAs for the alternatively spliced variants of
ODC-p were amplified by RT-PCR using a 5" primer
CAGCTCCTCCTGCAAGGCATGG (Seq. ID Ne. 1) and a 3” primer
GAGGCCCACTCACATGCTCGCT (Seq. ID No. 2), and human adult brain and
testis tissue libraries as templates, An alternative 3’ primer
CTACACGGCAATGAAATGAATGGAC (Seq. [D No. 3) was also used for splice
variants ending in the premature stop codon in exon IX. Further delails are provided
in Example 1. Other cells and cell lines arc also suitable for use 1o isolate ODC-p
and its splice variants’ mRNA. Selection of suitabie cells can be done by screening
for ODC-p and its splice variants’ message in cell extracts or in whale cell assays.
Cells that possess ODC-p message are suitable for the isolation of mRNA, for ODC-
p and its splice variants, This mRNA can then be reverse transcribed into a DNA
strand, and the resulting cDNA can be amplified using PCR. Methods well-known
in the art are readily used to molecularly clone nucleic acids encoding for ODC-p
and its splice variants and prepare ¢DNA libraries. See, for example, Maniatis, T.,
Fritsch, E.F., Sambrook, J. Molecular Cloning: A Iaboratory Manual, Second
Edition, Cold Spring Harbor Labaoratory Press, Cold Spring Harbor, NY. 198%.

Variant(s) of polynucicotides or polypeptides are polynucleotides or
polypeptides that differ from a reference polynucleotide or polypeptide, respectively.
A variant of the polynucleotide may be a naturally occurring variant such as a
naturally occurring allelic variant, or it may be a vaniant that is not known to cccur
naturally. Such variants are within the scope of the invention and can include
polynucleotide or pelypeptide functional derivatives, degenerate variants, fragments,

analogues, and homologues.
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Palynuclzotide(s) generally refers to any polyribonucleotide or
polydeoxribonucleotide, which may be unmodified RNA or DNA or modified RNA
or DNA. Thus, for instance, polynucleotides as used herein refers to, among others,
single- and double-stranded DNA, DNA that is a mixture of single- and double-
stranded regions or single-, double- and triple- stranded regions, single- and double-
stranded RNA, and RNA. that is mixture of single- and double-stranded regions,
hybrid molecules comprising DNA and RNA that may be single-stranded or, more
typically, double-stranded, or triple-stranded, or a mixture of single- and double-
stranded regions. In addition, polynucleotide as used herein refers to triple-stranded
regions comprising RNA or DNA or both RNA and DNA. The strands in such
regions may be from the same molecule or from different molecules. The regions
may include all of onc or more of the molecules, but more typically involve only a
region of some of the molecules. One of the molecules of a triple-helical region
often is an oligonucleotide. As used herein, the term polynucleotide includes DNAs
or RNAs as described above that contain one or more modified bases. Thus, DNAs
or RNAs with backbones modified for stability or for other reasons are
"polynucleotides” as that terrn is intended herein. Moreover, DNAs or RNAs
comprising unusual bases, such as inosine, or modified bases, such as tritylated
bases, to name just two examples, are polynucleotides as the term is used herein. A
great variety of modifications have been made to DNA and RNA that serve many
useful purposes known o those of skill in the art. The term pelynucleotide as it is
employed herein embraces such chemically, enzymatically or metabolically modified
forms of polynucleotides, as well as the chemical forms of DNA and RNA
characteristic of viruses and cells, including simple and complex cells, inter alia.
Polynucleotides embraces short polynucleotides often referred 1o as

oligonucleotide(s).

The polypeptides of the instant inventions include those referred to as

peptides, oligopeptides, and oligomers {(¢.g., proteins) as well as their variants.
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Variants include, without limitation, those that have been subject to acetylation,
acylation, ADP- ribosylation, amidation, covalent attachment of flavin, covalent
attachment of a heme moiety, covaient attachment of a nucleotide or nucleotide
derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of
phosphotidylinositol, cross-linking, cyclization, disulfide bond formation,
demethylation, formation of covalent cross-links, formation of cystine, formation of
pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor
formation, hydroxylation, iodination, methylation, myristoylation, oxidation,
proteclytic processing, phosphorylation, prenylation, racemization, selenoylation,
sulfatjon, transfer-RNA mediated addilion of amino acids to proteins such as
arginylation, and ubiquitination. See, e.g., PROTEINS-- STRUCTURE AND
MOLECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W. H. Freeman and
Company, New York (1993).

Determining identity and similarity are readily done according to well known
methods such as those presented in Computational Molecular Biclogy, Lesk, A. M.,
ed., Oxford University Press, New York, 1988, Biocomputing: Informatics and
Genome Projects, Smith, D. W., ed., Academic Press, New York, 1993; Computer
Analysis of Sequence Data, Part 1, Griffin, A. M., and Griffin, H. G., eds., Humana
Press, New Jersey, 1994; Sequence Analysis in Molecular Biclogy, von Heinje, G.,
Academic Press, 1987; Sequence Analysis Primer, Gritskov, M. and Devereux, J.,
eds., M Stockton Press, New York, 1991; and Carillo, H., and Lipman, D., (1988)
SIAM J. Applicd Math., 48, 1073. Methods 10 determine identity and similarity are
codified in computer programs. Preferred computer program methods to determine
identity and similarity between two sequences include, but are not limited to, GCG
program package (Devereux, J., et al., (1984) Nucleic Acids Research 12(1), 387),
BLASTP, BLASTN, and FASTA (Atschul, S. F. et al_, (1990) J. Molec. Biol. 215,
403).
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Preferred embodiments of the invention are polynucleotides that are at lcast
70% identical over their entire length to a polynucleotide encoding the polypeptide
having the amino acid sequence set out in Seq. ID. No. 11, Seq. ID. Ne. 13, Seq. ID.
No. 15, Seq. ID. No. 17, Seq. ID. No. 19, Seq. ID. No. 21, Seq. ID. No. 23, Seq. ID.
No.25 and polynucleotides which are complementary to such polynucleotides.
Alternatively, highly preferred are polynucleotides that comprise a region that is at
least 80% identical, more highly preferred are polynueleotides at comprise a region
that is at least 90% identical, and among these preferred polynucleotides, those with
at least 95% are especially preferred. Furthermore, those with at least 97% identity
are highly preferred among those with at least 95%, and among these those with at
least 98% and at least 99% are particulariy highly preferred, with at least 99% being
the most preferred. The preferred polynucleotides which hybridize to the
polynucleotides described above encode polypeptides which retain substantially the
same biological function or activity as the polypeptide characterized by the deduced
amino acid sequence of Seq. ID. No. 10, Seq. ID. No. 12, Seq. [D. No. 14, Seq. ID.
No. 16, Seq. ID. No. 18, Seq. ID. No. 20, Seg. ID. No. 22, Seq. ID. No. 24___
Preferred embodiments in this respect, moreover, are polynucleotides that encode
polypeptides that retain substantially the same biological function or activity as the
mature polypeptide encaded by the DNA of Seq. ID. No. 10___, Seq. ID. No. 12,
Seq. ID. No. 14, Seq. ID. No. 16, Seq. ID. No. 18, Seq. ID. No. 20, Seq. ID. No. 22,
Seq. ID. No, 24. The present invention further relates to polynucleotides that
hybridize to the scquences described above, preferably to polynucleotides that
hybridize under stringent canditions (those conditions in which hybridization will
occur only if there is at least 95% and preferably at least 97% identity between the

sequences).

Polynucleotides of the invention may be used as hybridization probes for

mRNA, ¢DNA and genomic DNA to isolate full-length cDNAs and genomic clones
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of Seq. ID. No. 11, Seq. ID. No. 13, Seq. ID. No. 15, Seq. ID. No. 17, Seq. ID.
No.19, Seq. ID. No. 21, Seq. ID. No. 23, Seq. ID. No. 25 and to isolate cDNA and
genomic clones of other genes that have a high sequence similarity. Such probes
generally will comprise at least 15 bases. Preferably, such probes will have at least
30 bases and may have at least 50 bases. Particularly preferred probes will have at
least 30 bases and will have 50 bases or less. For exampie, the coding region of the
gene of the invention may be isolated by screening using the known DNA sequence
to synthesize an eligonucleotide probe. A labeled oligonucleotide having a sequencc
complementary to that of a gene of the present invention is then usced to screen a
library of cDNA, genomic DNA or mRNA to determine to which members of the
library the probe hybndizes.

The polypeptidss of the present invention include the polypeptide Seq. ID.
No. 11, Seq. ID. No. 13, Seq. ID. No. 15, Seq. ID. No. 17, Seq. ID. No. 19, Seq. ID.
Na. 21, Seq. ID. No. 23, Seq. ID. No. 25 (in particular the mature polypeptide) as
well as polypeptides which have at least 70% identity ro such polypeptides.
Preferably, however, the polypeptides of the present invention have at least 80%
identity, and more preferably at least 90% similarity (more pteferably at ieast 90.%
1dentity) to the polypeptides. Still more preferably they have at least 95% similarity
(still more preferably at least 97% identity) to the polypeptide of Seq. ID. No. 11,
Seq. ID. No. 13, Seq. ID. No. 15, Seq. ID. No. 17, Seq. ID. No. 19, Seq. ID. No. 21,
Seq. [D. No. 23, Seq. ID. No. 25 and also include portions of such polypeptides with
such portion of the polypeptide generally containing at least 30 azmino acids and

more preferably at least 50 amino acids.

The cloned DNA for ODC-p and its splice variants obtained through the
methods described herein may be recombinantly expressed by molecular cloning

into an expression vector containing a suitable promoter and other appropriate
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transcription regulatory elements, and transferred into prokaryotic or eukaryotic
host cells to produce recombinant protein. Techniques for such manipulations

are fully described in Maniatis, T, et al., supra.

A variety of mammalian, bacterial, and fungal expression vectors may be
used to express recombinant ODC-p (and its splice variants) in mammalian cells.
Commercially available mammalian expression vectors which may be suitable
for recombinant ODC-p (and its splice variants) expression, include but are not
limited 10, pMAMneo (Clontech), pcBNA3 (Invitrogen), pMC1lneo (Stratagene),
pXT1 (Stratagenc), pSGS (Stratagene), EBO-pSV2-nco (ATCC 37593) pBPV-
1(8-2) {ATCC 37110), pd BPV-MMTneo(342-12) (ATCC 37224), pRSVapt
(ATCC 37199), pRSVneo (ATCC 37198), pSV2-dhfr (ATCC 37146), pUCTag
(ATCC 37460), and 1ZD35 (ATCC 37565). pET vectors (Novagen) and pQE
vectors (Qiagen) are preferred bacterial expression vectors. pYES2 (Invitrogen)
and Pichia expression vector (Invitrogen) are preferred fungal vectors.
pBlueBacli (Invitrogen) is a preferred insect cell expression vector. TOPO TA
pCR 2.1 available from Invitrogen (Groeningen, the Netherlands) and pClneo
vector available from Promega (Madison, WI) are most preferred vectors.

Recombinant host cells may be prokaryotic or sukaryotic. Cell lines
derived from mamraalian species which may be suitable and which arc
commercially available, include but are not limited to, CV-1 (ATCC CCL 70),
COS-1 (ATCC CRL 1650), COS-7 (ATCC CRL 1651), CHO-K1 (ATCC CCL
61), 3T3 (ATCC CCL 92), NIH/3T3 (ATCC CRL 1658), HeLa (ATCC CCL 2),
C1271 (ATCC CRL 1616), BS-C-1 (ATCC CCL 26), MRG-5 (ATCC CCL 171),
L-cells, and HEK-253 (ATCC CRL1573).

The expression vector may be introduced into host cells via any one of a

number of techniques including but not limited to transformation, transfection,
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protoplast fusion, lipofection, and electroporation. The expression vector-
containing cells are clonally propagated and individually analyzed to determine
whether they produce ODC-p protein and the splice variant proteins.
Identification of ODC-p expressing host cell clones may be done by several
means, including but not limited to immunological reactivity with anti-ODC-p

antibodies, and the presence of host cell-agsociated ODC-p activity.

Expression of ODC-p DNA and that of the splice variams may also be
performed using in vitro produced synthetic mRNA. Synthetic mRNA or mRNA
isolated from ODC-p producing cells can be efficiently translated in various ccll-
free systems, including but not limited to wheat germ ¢xtracts and reticulocyte
extracts, as well as efficiently translated in cell based systems, including but not
limited to microinjection into frog oocytes, with micreinjection into frog oocytes

being generally preferred.

Following expression, ODC-p and splice variant protein may be recovered 1o
provide purified ODC-p and splice variant protein from cell lysates and extracts, or
from conditioned culture medium, by various methods. These include, without
limitation, combinations of, or individual application of salt fractionation, ion
exchange chromatography, size exclusion chromatography, hydroxyapatite
adsorption chromatography and hydrophobic interaction chromatography, lectin
chromatography, and antibody/ligand chromatography.,

Monospecific antibodies to ODC-p and its splice variants are purified
from mammalian antisera containing antibodies reactive against ODC-p and its
splice variants or are prepared as monoclonal antibodies reactive with ODC-p
and its splice variants using the technique originally described by Kohler and
Milstein, Nature 256: 495-497 (1975). Immunological techniques are described
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in, for example, Antibodies: A Iaboratory mpanual published by Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY, ISBN 0879693142, These
methods may be utilized for producing monospecific antibodies specific for
ODC-p polypeptide fragments (and those of its splice variants), or full-length
nascent pelypeptide, or the indjvidual ODC-p subunits or those of its splice
variants. Monospecific antibodies may be generated which are specific for only
one ODC-p subunit or the fully finctional ODC-p protein or those of its splice
variants. Further, monospecific antibodies may be generated that inhibit normal

function of ODC-p protein or that of its splice variants.

ODC-p antibody affinity columns are made by adding the antibodies to a
gel support such that the antibodies form covalent linkages with the gel bead
support. Preferred covalent linkages are made through amine, aldehyde, or
sulfhydryl residues contained on the antibody.

Kits containing DNA or RNA of ODC-p and its splice variants,
antibodies to ODC-p and its splice variants, or protien of ODC-p and its splice
variants are also an aspect of the invention. Such kits are used to detect DNA
which hybridizes to ODC-p (or its splice variants) DNA or to detect the presence
of ODC-p protein or peptide fragments (or those of its splice variants) in a
sample. Such characterization is uscful for a vanety of purposes including but
not limited to disease diagnosis and monitoring, treatment monitoring, forensic

analyses, diagnostic applications, and epidemiclogical studies.

The DNA molecules, RNA molecules, recombinant protein and
amtibodies of the present invention may be used to screen and measure levels of
DNA, RNA or protein of ODC-p and its splice variants. The recombinant
proteins, DNA molecules, RNA molecules and antibodies lend themselves to the
formulation of kits suitable for the detection and typing of ODC-p. Such a kit
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comprises at least one container. Preferably, the containers are held in close
proximity with a compartmentalized contziner and instructions. The kit further
comprises reagents such as recombinant ODC-p protein or anti-QDC-p
antibodies suitable for detecting ODC-p. Detection reagents such as labeled

antigen or enzyme substrates or the like can also be incorporated in such a kit.

Nucleotide sequences that are complementary to the ODC-p encoding
DNA sequence can be synthesized for antisense therapy. These antisense
molecules may be DNA, stable derivatives of DNA such as phosphorothicates or
methylphosphonates, RNA, stable derivatives of RNA such as 2'-0-alkyIRNA,
or other ODC-p antisense oligonucleotide mimetics. ODC-p antisense molecules
may be introduced into cells by microinjection, liposome encapsulation or by
expression from vectors harboring the antisense sequence. ODC-p antisensc
therapy may be particularly useful for the treatment of diseases whers it is
beneficial to reduce ODC-p activity. Protocols for molecular methodology of
gene therapy suitable for use with the ODC-p gene is described in Gene Therapy
Pratocols, edited by Paul D. Robbins, Human press, Totawa NJ, 1996,

Pharmaccutically useful compositions comprising DNA, RNA, or
protein, of ODC-p and its splice variants or modulators of ODC-p substrate
binding activity or that of its splice variants, may be formulated according to
known methods such as by the admixture of a pharmaceutically acceptable
carrier. Examples of such carriers and methods of formulation may be found in
Remington's Pharmaceutical Sciences. To form a pharmaceutically acceptable
composition suitable for effective administration, such compositions will contain

an effective amount of the protein, DNA, RNA, or modulator.
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Therapeutic or diagnostic compositions of the invention are administered
to an individual in amounts sufficient to treat or diagnose disorders in which
modulation of ODC-p-related activity is indicated. The pharmaceutical
compositions may be provided to the individual by a variety of routes such as

subcutaneous, topical, oral and intramuscuiar,

In the methods of the present invention, the compounds or modulators herein
described can form the active ingredient, and are typically administered in admixture
with suitable pharmaceutical diluents, excipients or carriers (collectively referred to
herein as "carricr” materials) suitably setected with respect 1o the intended form of
administration, that is, oral tablets, capsules, elixirs, syrups and the like, and
consistent with conventional pharmaceutical practices. The compounds or
modulators may alternatively be admiristered parenterally via injection of a
formulation consisting of the active ingredient dissolved in an inert liquid carrier.
Injection may be either intramuscular, intraluminal, intratracheal, or subcutaneous.
The injectable formulation consists of the active ingredient mixed with an
appropriate inert liquid carrier. Topical application of the compounds or modulators
is possible through the use of a liquid drench or a shampoo containing the instant

compounds or modulators as an agueous solution or suspension.

EXAMPLE |

¢DNAs for the alternatively spliced variants of ODC-p were amplified by
PCR using a 5"-primer TCAGCTCCTCCTGCAAGGCATGG (SEQ. ID. NO. 1},
designed according to the deduced ODC-p cDNA, beginning 10 nucleotides
upstream  from the predicted starting codon, and a  3'-primer
GAGGCCCACTCACATGATGCTCGCT (SEQ. ID. NO. 4), ending nine

nucleotides downstream from stop-codon in the exon XI, or an alternative 3 -primer
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CTACACGGCAATGAAATGAATGGAC (SEQ. ID. NO 3) ending in the
premature stop-codon in exon IX, and using humean adult brain and testis tissue-
derived cDNA libraries as templates.

The PCR products were cloned into the TOPO TA pCR 2.1 vector
(Invitrogen, Groeningen, the Netheriands), and sequenced using both vector and
insert-derived primers by an automated sequencer {ABI 3100 Genetic Analyzer,
Perkin-Elmer, Foster City, CA, USA).

EXAMPELE 2 (Prophetic)
Recombinantly produced ODC-p may be purified by antibody affinity

chromatography.

ODC-p antibody affirity columns are made by adding the anti-ODC-p
antibodies to Affigel-10 (Biorad), a gel support which is pre-activated with N-
kydroxysuccinimide esters such that the antibodies form covalent linkages with
the agarose gel bead support. The antibodies are then coupled to the gel via
amide bonds with the spacer arm. The remaining activated esters are then
quenched with 1M ethanolamine HC1 (pH 8). The column is washed with water
followed by 0.23 M glycine HCI (pH 2.6) to remove any non-conjugated
antibody or extrancous protein. The column is then equilibrated in phosphate
buffered salinc (pH 7.3) topether with appropriatc membranc solubilizing agents
such as detergents and the cell culture supernatants or cell extracts containing
solumhized ODC-p are slowly passed through the column. The column is then
washed with phosphate- buffered saline together with detergents untii the optical
density (A280) falls to background, then the prorein is eluted with 0.23 M
glycine-HCI (pH 2.6) together with detergents. The purified ODC-p protein is
then dialyzed against phosphate buffered saline.
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EXAMPLE

For the /n Vitro translation, and COS-cell transfection, the cDNAs for ODC-
P, its splicing variants and the cDNA for ODC were cloned into the pClneo vector
(Promega, Madison, WI, USA) at EcoRI site. The inserts were verified by
sequencing.

ODC, ODC-p and its splice variants (1pg of pClneo/insert) were translated
by Promega’s (Madison, W1, USA) TnT Coupled Reticulocyte Lysate System with
T7 RNA polymerase according to manufacturers instructions. Redivue L-[**S]
Methionine (Amersham Pharmacia Biotech UK Limited) was used to label the
proteins for visualization in Westem blot Translated, labeled proteins were

separated on 8% SDS-PAGE and visualized by autoradiography.

The cDNA for ODC and QDC-p SVs 1, 2, 3, 5, 7 and &, were translated in
the system. Autoradiographic visualization showed approximately the same size,
51kDa, for ODC and SV2 of ODC-p, which is in concordance with the predicted
protein sequences. The splicing variants 1, 3, 7 and 8 showed bands of 46 kd, 42
kd, 40 and 44kd, respectively, on SDS PAGE, corresponding to the protein
sequences predicted from their cDNAs. The empty vector was used as a negative

control.

EXAMPLE 4

The presence of the message for ODC-p and ODC in human tissues was
determined by hybridizing human Multiple Tissue Expression (MTE) arrays
(Clontech, Palo Alto, CA, USA) with specific probes. For detecting the message for
ODC-p, a PCR product amplified using a 5° primer CACTCCCTGAGCTGC (Seq.
ID. No. 5), and a 3" primer CTGCTCCGTGGATGGT (Seq. ID. No. 6) , selected
from an ODC-p ¢cDNA region with low homology to ODC, was cloned into pCR
2.1-TOPO vector. The insert (554 bp) was randomly labeled with Multiprime
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Labeling Kit (Amersham Pharmacia Biotech, UK). For detecting the message for
ODC, the whole eDNA of ODC was randomly labeled, ODC-p probe was tested not
te react with ODC or AZ], and the ODC probe was tested to be negative against
ODC-p under the hybridization conditions used. Hybridization was performed
following the manufacturers instructions (Clontech). The membrane was exposed
both to x-ray films and phosphoimager plates and the intensities were analyzed using
a MacBAS-program.

Dot blot revealed relatively high amounts of ODC-p mRNA in different parts
of adult brain {cerebral cortex, cerebral lobes, cerebellum, basal nuclei, thalamus,
substantia nigra, hippocampus, spinal cord), while a lower expression was seen in
fetal brain,. When hybridizing the same membrane with an ODC-specific probe, low
signals were detected in the brain, with the exception of the pituitary gland while all
the other human tissues showed a constant high expression. This reciprocal
distribution of ODC-p and ODC in adult brain versus other human tissues illustrates
the role that ODC-p has in replacing ODC in certain organs with low cellular
turnover. No expression of ODC-p was seen in the rapidly growing, undifferentiated
tumor cell lines, demanstrating that ODC-p is not demanded for proliferation, and
ernphasizing the distinctions of the functions of ODC-p and ODC.

A high expression of both ODC-p and ODC was seen in the testes. The
ongoing spermatogenesis includes both rapid cell proliferation and terminal
differentiation, which illustrates the need for both forms of the ODC-like proteins in
this organ.

ODC is most useful to proliferating cells while QDC-p and its splice variants

are most uscful in cellular differentiation,
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EXAMPLE 5

Cell cultures and transient transfections:

COS-7 cells were cultured in Dulbecco’s modified Eagle’s medium (DMEM)
supplemented with 5% fetal calf serum (FCS), antibiotics and L-glutamine, COS-7
cells were transiently transfected to express ODC and the splice variants of ODC-p
(pClneo/inscrt), using Lipofectamine 2000 (Life Technologies Inc., Gibco BRL,
CA). Twenty four hours after being transfected the cells were harvested, and the
ODC activity of the cell lysates was measured.

Determination of ODC-activity:

Transfected cells were mechanically detached and collected in a lysis
buffer containing 25 mM Tris-HC) (pH 7.4), 0.1 mM EDTA, 5 mM
dithiothreitol and 0.1 mM pyridoxal-5-phosphate in which the cells were lysed
by repeated freezing and thawing. The in vitro translation (ivt) products were
diluted into the same buffer. The supernatant of the cell lysates and the diluted
ivt-samples were added to a reaction buffer containing 0,2 M Tris-HC}, pH 7.7,
0.6 mM EDTA, 30 mM DTT, 0,4 mM PLP and [1-'“C)Omithine hydrochioride
(1,92 MBg/mmol; Amersham Pharmacia Biotech UK Limited, UK). Afier
incubating for onc hour at 37°C, the ODC activity was measured by determining
the release of '*CO; from L-[1-"*CO;] Omithine.

As cxpected, the in vitro translated ODC was readily active. ODC-activity
was not, however, reproducibly detected in any of the in vitro translation products of
the ¢DNAs for ODC-p isoforms.

Transfectants with the ODC c¢cDNA plasmid produced a high ODC activity
measured by the conventional assay. Expression of the cDNA for the SV2 of ODCp
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induced an ODC activity, above the background yet dramatically lower than that of
ODC. The four other variants of ODC-p that were tested (SV1, 3, 4 and 8) did not

increase ornithine decarboxylase activity in transfected COS-7 cells.

EXAMPLE S (Prophetic

Enzyme Immuonoassay Procedure

Immunoassays are prepared for the ODC-p isoforms. This is achievable
since detection of 10 fimol/L is possible in competitive assay. Sensitivity of
nonc'ompetitive assay is determined by lower limit of dctection of the label used: 1 to
2,000,000 Zeptomoles  (10'moles), Tictz Fundamentals of Clinical Chemistry”
4th Edition, p143.

Enzyme Immunoazsay (EIA) procedure, antigen standards comprising a
digest of normal adult brain tissue from epilepsia surpery (shown to contain the
antigen by immunoperoxidase staining) are used. Human brain tissue specimens are
pooled and homogenized in 10 volumes of 10 mM Tris buffer, pH 7.4, containing
0.2% (w/v) sodium deoxycholate at 4°C. The homogenate is quickly brought 10 37 C
and the following reagents (final concentration) are added while stirring: 1 mM
cysteine (Sigma), | mM EDTA (Sigma), and papain (0.8 unit/m]) (Boehringer-
Mannheim, Indianapolis, Ind.). After 5 minutes digestion is stopped by the addition
of 5mM ijodoacetamide (Sigma). The homogenate is centrifuged at 100,000 times/g
for 1 hour at 4C, then extensively dialyzed against 10 mM Tris/0.9% NaC! solution
buffer, pH 7.4, containing phenylmethysulfony! flucride and aminocaproic acid,
cach at 10 mM. The homogenate is frozen in small aliquots at 2 conecentration of 0.5

mg of protein/mi.

The dose response curve that will be generated for the immunoassay

procedure measuring ODC-p isofonms demonstrates linearity between antigen input
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of 100ng to 100pg/ml. For cercbrospinal liquor analysis, the range is Ing to
1000ng/ml, since this is the range these samples arc expected to contain the protein

after dilution with the assay buffer.

Sotid-phase preparations of polyclonal antibodies raised against the ODC-p
splice variants 1 and 2 are prepared using CNBr-activated Sepharose (Pharmacia).
Microtiter plates (Nunc I Immunoplates; Grand Island Biological Co., Grand Island,
N.Y) are coated with the antibodies (200 pl /well) in 50 mM carbonate-bicarbonate
buffer, pH 9.6, for 18 hours at 4C. After removal of the antibody solution, residual
protein binding sites on the piastic are blocked by the addition of 200 pl of assay
buffer [PBS containing 1% (v/v) rabbit serum and 1% (w/v) bovine albumin). After
1 hour of incubation at room temperature, the coated plates are used immediately for

the assay procedure.

To perform the assay, 200 ul samples, diluted in assay buffer, are applied for
1-5 hours at 37C. After 3 washes using assay buffer, 200 p of menoclonal anti-
ODC-p antibody, covalently conjugated to horseradish peroxidase (Sigma, Type VI},
is applied to cach well for 1.5 hours at 37C. The conjugate is dijuted 10 a
concentration of 0.5 pg of immunoglobulin per mi of PBS containing 10% (v/v)
murine serum. Following a wash procedure as above, 200 i of substrate per well arc
applicd for 0.5 hours at room temperaturc. Substrate solution containg 0.4 mg of o-
phenylenediamine per ml of pH 5.0 citrate buffer and 0.003% hydrogen peroxide.
The reaction is stopped by addition of 50 ul of 2N sulfuric acid, and absorbance is
monitored at 488 nM using an enzyme assay plate reader (Fisher Scientific Co.,
Pittsburgh, Pa.).

The percentage of bound enzyme conjugate is calculated by the formula:
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(B-Bo)(B, —B;)(100)

where B=absorbance of the sample, B, =maximal sbsarbance, and By =absorbance of
the blank. Each assay is performed in triplicate using a standard digest and 26-fold
diluted cerebrospinal fluid samples diluted in assay buffer. Specificity of the
immunoassay is examined by substituting various antibody reélgcnts at the solid
phase, including an antibady to CEA and nonimmune rabbit serum. Of the solid
phase antibodies only antibodies raised against ODC-p splice variants 1 and 2 bind
antigen at high dilutions.

Levels of cerebrospinal fluid ODC-p splice variants 1 and 2 are detected for
normal control subjects, patients with benign and malignant brain turnors, patients
with epilepsia, patients with multiple myeloma, patients with anoxic brain trauma,
patients with multi-infarction dementia, and patizsnts with neurodegenerative

diseases, such as Alzheimer's disease and Parkinson’s disease.

Cerebrospinal fluid obtained from apparently healthy individuals exhibits a
mean value of approximately 90ng/ml of ODC-p/ml. Only 5% of the samples
express cercbrospinal fluid antigen at 300ng/m] or above, and this value is chosen as

cutoff for ¢levated cerebrospinal fluid levels.

Cerebrospinal fluid from patients with benign or malignant brain tumors
exhibit a mean value of 160ng/ml, with a large range of variation, depending on the

amount of cell death associated with the tumor,

Cerebrospinal fluid obtained from multiple myeloma exhibits close to normal

levels of ODC-p in the cerebrospinal fluid.
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Cerebrospinal fluid from patients with anoxic brain trauma exhibits the mean
value of 500ng/m! of ODC-p at the acute phase, with a rapid decline to normal
levels,

Cerebrospinal fluid from patients with clinical multi-infarction dementia
exhibits a mean value of 300ng/ml of ODC-p.

Cerebrospinal fluid from patients with neurodegenerative diseases exhibits a
mean value of 600ng/ml of ODC-p.

The assay is conducted at regular intervals over the course of treatment of a
patient. Afier treatment, a significant decrease in cerebrospinal fluid ODC-p occurs.
Using a himited number of patients whe, after the diagnosis, have been treated with
regimens that significantly improve their clinical performance, a quantitative
relationship between cerebrospinal fluid ODC-p and the amount of cell death in the
central nervous system is established. Such measurements thereby facilitate patient
monitoring and can also assist in diagnosing, and predicting the clinical outcome, of

dementia patients.

EXAMPLE 6 (Prophetic)
Quantitative RT-PCR Based Screening of ODC-p and ODC Expression Levels
in Ejaculate

The technique consists of three parts: extraction of total RNA from the
sample, synthesis of cDNA from RNA by reverse transcription (RT), and
amplification of a specific cDNA by polymerase chain reaction (PCR).

RNA is first extracted from an ejaculate specimen, centrifuped ar 1500 rpm
for 15 minutes to harvest the cells shed in the fluid. Using Ambion RNAWiz (cat
9736), total RNA is extracted with a yield of 100ng of RNA per 100ug of specimen.
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The sample is homogenized at 1ml of RNAWiz, incubated for 5 minutes at room
temperature (RT), and mixed with 200u! of chloroform. The mixture is shaken for
20 seconds, incubated at RT for ten minutes, and centrifuged at +4°C at 12,000 rpm
for 15 minutes. The upper phasc, with the RNA, is then transferred into another
Eppendorf tube, and mixed with 500pof Rnase free water. After mixing Iml of
isopropanol is added, and the solution is incubated at RT for 10 minutes. Thereaficr
the mixture is centrifuged at 12,000 rpm for 15 minutes, the supematant is removed
with a pipet, and 1ml of 75% ethanol is added. After mixing the sample is
centrifuged at +4°C (12,000 rpm) for 10 minutes, the supernatant is removed, and
the pellet is air dried. The RNA is then dissolved in watecr, the concentration is

measured, and an aliquot is used for the RT rcaction.

Using Ambion's RETROscript™ Kit, the one-hour, 42°C RT reaction is

mediated by a retroviral reverse transeriptase.

An aliquot of the resultant cDNA is cxponentially amplified via cycles of
denaturation, annealing and extension (PCR) using specific primers designed for
ODC, and ODC-p splice variants 1 and 2. The primers are selected at intron
spanning areas to climinate possible DNA contamination. Primers are designed to
cover those areas that are the most dissimilar in each of the molecules, in order to
optimize specificity. ODC-p is selectively amplified by primers
S'CTTTTGCTTTCTGAAGTG (Seq. ID. No.7) and 3'CTGCTCCGTGGATGGT
(Seq. ID. No. 6) and ODC by primers S'AAAGCAGTCTGTCGTCTC (Seq. ID. No.
8) and 3'GCGCTCAACAATCCGAT (Seq. ID. No. 9).

Relative quantitation is used to compare different samples’ transcript
abundance across multiple samples, using a co-amplified internal control, 185

TRNA, for sample normalization. Results are expressed as ratios of the gene specific
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signal to the internal control signal. This yields a corrected relative value for the
gene specific product in cach sample. If necessary, a synthetic RNA competitor
transcript is synthesized and used to identify compatible linear range conditions
where the PCR products of the molecules of interest are detectable.

Samples of cjaculates are collecied from obviously healthy individuals,
patients with prostate cancer, patients with testicular cancer, patients with benign
prostate hyperplasia, patients with prostatitis, patients with pyelonephritis, patients
with urcthritis, and patients with oligozoospermia and azoospermia. The ratio of the
expression of ODC versus ODC-p is from 0.7 to 1.3 in the samples of healthy
individuals, with values exceeding 20 or being lower than 0.4 indicating a discasc
state. In samples of the patients with malignant proliferalive discases in the testes the
mean value of the ratio of ODC to ODCp 15 100. In samples of the patients with
inflammatory diseases the mean value of the ratio is 30. In samples of the patients
with defective spermatogenesis the mean value of the ratio of ODC to ODC-p is
0.02. In the samples of patients with diseases in the other organs in the genitourinary
tract the ratio of the expression of ODC to ODC-p is in the normal range, except for
patients with prostate cancer, where the ratio is between 20 and 100, depending on
the stage. Successful treatment of both malignant and inflammatory diseases of the
testes, and carcinoma of the prostate, normalizes the ratio quickly. Measuring the
ratio of the expression of ODC versus ODC-p in the ¢jaculates helps to diagnose
correctly individuals with fertility problems, and screens for early testicular cancer.

The measuremnent can also be made from testicular biopsy.
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4. Preferred aspects are provided as stated in the followings

(1) The isolated and purified nucleic acid molecule of claim 1, having a
nucieotide sequence selected from a group consisting of: SEQ ID.NO. 10, SEQ
ID NO. 12, SEQ ID NO. 14, SEQ ID NO. 16, SEQ ID NO. 18, SEQ ID NO. 20,
SEQID NOQ. 22, and SEQ ID NO. 24.

(2) The method of claim 2 used to diagnose CNS function, monitor CNS

disease, or monitor the treatment of CNS disease.

(3) The method of claim 2 used for the purpose of diagnosing testicular
function, monitoring testicular dysfunction, or monitoring the treatment of testicular

dysfunction.

{(4) The method of claim 3used for the purposc of diagnosing testicular
function, monitoring testicular dysfunction, or monitoring the treatment of testicular

dysfunction.

(8) The method of ciaim 3 used to diagnose CNS funetion, monitor CNS
disease, or monitor the treatment of CNS disease
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tcacattggc
getegtgttt
tggeticect
cteagcctig
gcgetactac
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Glu Leu Val Gln His Ile Gly Ile Pro Rle Ser lys Ile Ile Cys Ala
100 105 110

asn Pro Cys Lys Gln Ile Ala Gln Ile Lys Tyr Bla Ala Lys Hig Gly
115 120 125

Jle Gln Leu Leu Ser Phe Asp Asn Glu Met Glu Leu Ala Lys Val val
130 135 140

Lys Ser Hie Pro Ser Ala Lys Met val Leu Cys Ile Ala Thr Asp Asp
145 150 1565 160

Ser His Ser Leu Ser Cys Leu Ser Leu Lys Fhe Gly Val Ser Leu Lys
165 170 175

Ser Cys Rrg His Len Leu Glu Asn Ala Lys Lys His His Val Glu Val
180 185 180

val Gly Val Ser Phe Hie Ile Gly Ser Gly Cys Pro Asp Pro Gln Ala
195 200 205

Tyr Ala Gln Ser Ile Ala Asp 3la Arg Leu Val Phe Glu Met Gly Thr
210 215 220

Glu Len Gly His Lys Met His Val Leu Asp Leu Gly Cly Gly Fhe Pro
225 230 235 240

Gly Thr Glu Gly Ala Lys Val Arg Fhe Glu Glu Ile Ala Ser Val Ile
245 250 255

Asn Ser 8la Leu Asp Leu Tyr Phe Pro Glu Gly Cys Gly val Asp Ille
260 265 270

Phe Ala Glu Leu Gly Arg Tyr Tyr Val Thr Ser Ala Phe Thr Val Ala
275 280 285

val Ser lle Tle Ala Lys Lys Glu Val Leu Leu Asp Gln Pro Gly Arg
290 295 300

Gln Glu Glu Asn Gly Ser Thr Ser Lys Thr Ile Val Tyr His Leu Asp
305 310 315 320

Glu Gly Val Tyr Gly Ile Phe Rsn Ser val leu Phe hAsp B=n ILle Cys
325 330 335



Pro Thr FPro

Sex
355

Glu Gly

370

Leu

Asp Asn Met

385

Thr Gln Ala

Lau Arg

Gly Val Cys

435

Val
450

Cya Gly

<210>
<Z211>
<2iz>
<213>

12
1443
DNA
Buna

<400> 12
atggctgger

gagetgetga
teettegtygg
ccacgagted
ctggccoage
catattggaa
atcaaatatg
gcaaaggtgg
tccecactocc
ctgcttgaaa
agtggckgtc

ganatgggea

Ile
340

Leu

Leu Trp

Leu

Trp

Gly Ala

Gln

Gly

Fro

TYX

Lys Lys$

PBro Ser

€]

Thr

345

Ala
3€0

Pro

Gln
a7%

Leu

Thr Val

390

His
A0S

Cys

Arg Gln

420

Lys Pro

Fre

acctgagrga
aggaactcac
ctgaccrggg
ggc;;tttta
tggggctagg
teecetgecag
ctgecaagea
taaagagcca
tgagctgect
atgcgaagaa
ctgacaectca

cegagetggg

Ile

Leu

Leu

Yal Phe

Thr Tyr

Met Ala

Ser Cys

440

Thr
455

Pro

atcggacttt
corgggggec
tgccetagtg
tgctgtcaag
ctrragetgt
taagatcate
tgggatccag
cceeagrgee
gagectaaag
gcaccatgtg
ggoatatget

tcacaagatg

Val

His

Gly

Rla

ala

425

Gly

Ala

Asp Gly

val Gly

Met Gly

385

Mat
410

Ser

Glu Gln

Trp Glu

Ser Ile

gtgatggtgg
tcacaggeea
aggaagcact
tgcaacagea
goccaacaagg
tgegocaacc
ctgetgaget
aagatggttc
tttgagagtgt
gaggtggtay
cagtoeatcg

cacgttctgg

Glu Gln

Pro

uoboooboooboaobod

Leu Tyr

A50

Cys Asp

365

Asp
380

Trp

Ser Pro

Arg val

Glu Asp

Ile Thr

445

Met
460

aggagggctt
ccacggacga
tttgetttet
gcccaggtygt
cagagatgga
cctgtaagca
ttgacaatga
tgtgeattge
cactgaantc
gtgtgaghttt
cagacgceog

acctrggtgg

Cys

Leu

Fhe

Ala

Asp

430

Agp Thr

Val Ala

val

Phe

Gly
400

Trp

Trp Glu

415

Val Glu

Leu

cagtacocga
ggtagctgee
gaagrgecty
gctgaaggtt
gtrggtccag
asttgcacag
gatggagctg
taccgatgac
ctgecagacac
tcacakttgge
gorogtgtrt

tggerteoct

60
120
180
240
300
360
420
480
540
600
660

120



ggcacagaag
gacctgtract
gtgaccrcqgg
cagcocctggca
coctocectc
gagggcogrgt
ctgcagaaga
gttgatgget
tggetggeot
acccaggect
cagctéatgg
ggctgggaga
tga

210>
<211>

<212>
<213>

13
480
FRT

<400> 13

Met Ala Gly Tyr

1

Phe Ser

Ala Thr
as

Ile val
50

pro Phe
65

Leu Ala

Glu Leu Val

Thr

Thr

Arg

Tyr

Gln

gggecaaagt
tcechAgaggy
cctteoantgt
gggaggeccs
crgcagagga
atgggetctt
aaccatceac
gtgattgoegt
tigacaacat
gccacatcac
ctgcagaaca

tcacagacac

Ruman

hrg
20

Asp
A=p Glu
His

Lys

Ala val

Ser

Val

Phe

Lys

gagatttgaa
etgtggcgty
ggcagtcage
actaccacce
aaatggkttece
caacteagte
ggagcageec
ggctgaggygc
gggegectac
ctatgeeaty
ggaggatgac

cctgtgogtyg

Glu Ser

Leu Lys

Asp

Glu

(58)
gagattgett
gacatetttyg
atcattgecca
cctcacateg
accteceaaga
ctgtttgaca
ctgtacagca
ckgtggetge
actgetgggea
tceceggytag
grggagggty

ggeecrgtet

Pha Val

Lew Thr

25

Ala Ala
410

Cys Phe
&5

Cys Asn

70

Leu Gly

85

Gln
100

His

Leu

Ile

Gly Fhe

Gly Ile

Phe

Lou

Serx

Ser

Fro
105

Fhe Val

Lyg

cys

Pro
75

Ser

Cys Ala

90

Ala Ser

cagtgatcaa
ctgagetggg
agaaggaggt
ctacttgtge
cecatogtgta
acatcrgace
gcagestgtg
cgcaactaca
tgagrtcece
cctgggaage
tgtgcaagee

teaccocage

Met

Leu
30

Ala
45

Leu

60

Cly

Asn

Lys

val Glu

Gly Rla

Asp Leu

PFro Arg

Val leu

Lys Ala

Ile I1m

uoboooboooboaobod

etcagcecttyg
gcgetactac
tctgctagac
tgectctgaa
ccaccttgat
tacceecatc
gggcccggcy
cgtaggggac
ctttrggaag
gctygegaagg
tetgtectge

gaggeatcatg

Glu
15

Gly

Ser Gln

Gly Ala

val Arg
Val

Lys

Glu
95

Met

Cys Ala

110

780
840
200
9860

1020

1080

1140

1200

1260

1320

1380

1440

1443



Asn

Ile

Lys

145

Ser

Ser

Val

Tyr

Glu

225

Gly

Asn

Phe

Val

Glu

305

Fro

Tyr

Fro

Gln
130

S5er

His

Cys

Gly

Ala

210

Leu

Thr

Ser

Ala

Sar

Z90

Ala

Ser

His

Ccys

11%

Leuw

Ris

Sar

hrg

val

195

Gln

Gly

Glu

Ala

Glu

27%

Ile

Pro

Pro

Leu

Lys

Leu

Pro

Leu

His

180

Serxr

Ser

His=

Gly

Leu

260

Leu

Ile

Leu

Pro

Asp
340

Gln

Ser

Ser

Ser

163

Leu

Phe

Ile

Lys

Ala

245

Rsp

Gly

Ala

Pro

Ala

325

Glu

Ile

Phe

ala

150

Cys

Leu

His

Ala

Met

230

Lys

Len

hrg

Lys

Pro

210

Glu

Gly

Ala

RSP

135

Lys

Leu

Glu

Ile

Asp

215

His

val

Tyr

Tyr

Lys

295

Fro

Glu

Val

(59)

Gln

120

Asn

Metb

Ser

Asn

Gly

200

Ala

val

Arg

Phe

Tyr

280

Glu

His

Asn

Tyr

1le

Glu

Val

Len

Ala

185

Ser

Arg

Leu

Phe

Pro

265

val

Val

Ile

Gly

Lys

Met

Leu

Lys

170

Lys

Gly

Leu

Asp

Glu

250

Glu

Thr

Leu

Ala

Ser

330

1lle

Tyr

Glu

Cys

155

Phe

Lys

Cys

val

Lau

2358

Glu

Gly

Ser

Leu

Thr

315

Thr

Phe

Ala

Leu

140

Ile

Gly

His

Pro

Phe

220

Gly

Ile

Cys

Ajia

Asp

300

Cvya

Ser

Asn

Ala
125

ala

Val

KEis

RAsap

205

Glu

Gly

Ala

Gly

Fhe

285

Gln

ala

Lys

Ser

Lys

Lys

Thr

Sor

Val

190

Pro

Met

Gly

Ser

val

270

Thx

Pro

Ala

Thr

vVal
350

His

val

Asp

Leu

175

Glu

Gln

Gly

Phe

Val

285

Asp

Val

Gly

Ser

Ile

335

Leu

uoboooboooboaobod

Gly

Val

Asp

160

Lys

val

Ala

Thr

Pro

240

Ile

lle

Ala

Arg

Glu

320

val

Fhe



Asp Ile

355

Asn

fro Leu

370

Gln

Asp val

385

Cysa

Leu Val

Trp

Pro Phe Trp

Val Ala Trp

435

Asp Asp Val

450

Thr
465

Asp Thr

<210>
<211>
<212>
<213>

14
1089
DA
Huma

<400> 11
atggotgack

gacctgetga
ttcttegtgg
coacgagtce
ctggcccage
catattggaa
atcaaatatg
gcaaaggtgg
tcccacteds
ctgettgaaa

agtggetgrc

Pro
Sex

Tyr

Ala Glu

Thr

Ser

Gly

Ile
360

Pro

Sqr Leu

K

Leu Trp

390

Phe Asp

405

Gly The

420

Glu Rla

Glu

Gly

Leu Cys

Asn

Gln

leu

Val

Val

Met Gly

Ala Cye

Leu Gln

Trp

Leu

Ala

His

(60)
Lys
Pro

Gly

Gln
395

Pro

TYT
410

Ila Thr

425

Arg Arg

440

Cys
435

lys

Gly Pro

470

I7}

accrtgagtga
aggaactcac
crgacctggy
ggcoctttta
tggggctygy
tccetgeeag
ctqecaagea
taaagagcca
tgagotgect
atgcegaagaa

crgaccctea

atcggacttt
tctgggggce
tgccatagtg
rgctgteaag
ctttagetgt
taagatcatc
tgggatceay
ccceeagigeo
gagectaaag
geaceatgig

ggcotatget

G1ln

Pro

Val

Leu

Leu Ser

Phe Thr

175

gtgatggtgg
toacaggosa
aggaagcact
tgcaacagesa
gccaacaagyg
tgcgocaass
ctgctgaget
aagatggtte
tttggagtgt

gaggtggtay

Thr vVal

Met Ala

Pro

365%

Lye

Alz
380

Val

Lau

His

Gly

Tyr Ala

Ser

Asp

Val

Mat

Met

uoboooboooboaobod

Thr Glu

Gly Cys

Gly Asp

400

Gly Ser

415

ser Arg

430

Ala
445

Cys
460

Gly

Pro Ala

aggagggctt
ccacggacga
trrgotttet
geceaggtgt
cagagatgga
cctgtaagea
ttgacaatga
tgtgeattge
cactgaaate

gtgtgagttt

cagtocatoy cagacgcoog

Glu

Trp

Ser

Gln Glu

Glu Ile

Ile Met

480

cagtacecga
ggtagergco
gaagtgeety
getgaaggtt
grrggtccag
aattgcacag
gatggagctyg
taccgatgac
ctgcagacac
tcacattggc

geregtgret

60
120
180
240
300
360
4Z0
480
540
%00

660



gaaatgggca
ggcacagaag
gacctgtact
gtgacctegq
cagectggea
gagggegigt

ctagcagaagt

ccgagetggy
gggccaaagt
tcccagagyd
cctteactgt
gggaggagya
atgggatctt

ctaaganacca

tcacaagatg
gagatttgaa
ctgrggegty
ggcagtcage
aaatggttee
caactcagte

ctcacectge

(61)

cacgttetgg
gagattgett
gacatctttg
atcattgcca
accteddaga
ctgtttgaca

tagatgtctc

accttggtyy
ccgtgatcaa
ctgagerggyg
agaaggeggt
cocategtgta
acatctgeec

tagagtccat

uoboooboooboaobod

tggetteect
cteagecttg
gogctactac
tctgetagac
ccaccttgat
tacccccate

tecatttcatt

720
180
£40
900
960
1020

1080

gecegtgtag 1088

<210>
<211>
<212>
<213>

15
382
PRT
Human

<400> 15

Met Ala Gly Tyz Ser Phe Val val

1 5

Ser Glu Asp Met Glu Glu

15

Gly

Phe Thr Leu Leu Glu Thr Leu

25

Ser Arg Asp Lys Leu Gly Ala Ser Gln

Ala Thr Thr Glu Val Ala Fha Val

40

Asp Ala Phe Ala Asp

43

Leu Gly Ala

Ile Val His Phe Phe leu Leu Pro

60

Arg Lys cys

55

Lys Cys Arg Val Arg

Pro Pro val

65

Phe Tyr val Asn Sar vai

eo

Lys Ser

70

Cys Gly Leu Lys

Ala Gln Lau Phe Ala Ala Glu

95

Leu Gly

85

Gly Ser Cys Asn

20

Lys Met

Glu val Gln

100

His Pro Ser

103

Leu Ilae Gly Ile Ala 1le Ile

110

Lys Cys Ala

Gln Gln

120

Asn Pro Ile Ala Ile Ala Ala

125

Cys
113

Lys Lys Tyr Lys Ris Gly

Ila Gln

130

leu Ser Fhe Asp Glu Glu val

135

Met Leu

140

Asn Ala Lys Val

Lys Ser His Pro Ser Ala Lys Met Val Leu Cys Ile Ala Thr Asp Asp



(62) 00000oo0ooooooo

145 150 185 160

Ser His Ser Lleu Ser Cys Lew Ser Leu Lys Phe Gly Val Ser Leu Lys
165 170 175

Ser Cys Arqg His Leu Leu Glu Asn Ala Lys Lye His His val Glu Val
180 185 190

Val Gly Val Ser Phe His Ile Gly Ser Gly Cys Pro Asp Pro Gln Ala
165 200 205

Tyr Ala Gln Ser Ilc Ala Asp Ala Arg Leu Val Phe Glu Met Gly Thr
210 21% 220

Glu Leu Cly His Lys Met His Val Leu Rsp lLeu Gly Gly Gly Phe Fro
225 230 235 240

Gly Thr Glu Gly Ala Lys Val Arg Phe Glu Glu Ile Ala Ser Val lle
245 250 255

Asn Ser Ala Leu Asp Leu Tyr Phe Pre Glu Gly Cys Gly Val Asp Tle
260 265 270

Phe Ala 5lu Leu Gly Arg Tyr Tyr Val Thr Ser Ala Phe Thr Val Ala
215 280 285

val Ser Ile Ile Ala Lys Lys Glu Val Leu Leu Asp Gln Pro Gly Arg
290 285 300

Glu Glu Glu Asn Gly Ser Thr Ser Lys Thr Ile val Tyr His Leu Asp
305 310 3156 az20

Glu Gly Val Tyr Gly 1le Phe Asn ser Val Leu Fhe Asp hen Ile Cys
325 330 315

Pro Thr Pro Ile Leu Gln Lys Ser Lys Aan His Ser Pro Cys Tyr Met
340 345 350

Ser Leu Glu Ser Ile His Phe Ile Ala Val

3ss 360
<210> 16
<21l1l> 1125
<212> DNA

<213> Human

<400> 18



atyggctgget
gacetgetga
ttcttegtag
ccacgagtoc
crgygcccagce
catattggaa
atcaaatatg
gcaaaggtqy
ctcatcagga
ctaaagttkg
catgtggagy
tatgctcagt
aagatgcacyg
tttgaagaga
ggogtggaca
gtcagcatca
ggttccacct
rcagtectgt
ccctgotacsa
<210>
<211>

<212>
<213>

17
314
PRT

<4QQ> 17

Met Ala Gly Tyr L

1

acctgagtga
aggaactcac
ctgaccerggg
ggccctttta
tgaagctggy
tecotgecag
ctgccaagea
taaagagcca
tggttetgtg
gagtgtcact
Tggtgggtat
ccatcgeaga
ttctggacct
ttgetecegt
tctitgetga
trgcecaagaa
ccaagaccat
rrgacaacat

tgretetaga

Ruman

5

atcggacttt
tetgggggee
tgccatagtyg
tgctgtcaag
crrragctgt
taagatcarc
tgggatccag
coecagtgec
cattgctacc
gaaatcoctge
gagttttcac
cgeceggeto
tggqrggtagge
gatcaacteca
gctggggege
ggaggtictyg
cgtgtaccac
ctgooctaco

grceacttcat

(63)
gtgatggteg
tcacaggcea
aggaagcact
tgcaacagea
gecascaagg
tgcgccaacc
ctgctgaget
aagtttgtce
gatgactcee
agacacctgce
attggcagtg
gtogtttgaas
trcocctggea
geecttggace
tactacgtga
ctagaccage
cttgatgagy
cccatcotge

trcattgecy

eu Ser Glu Ser Asp Phe Val
10

Phe Ser Thr Arg Asp Leu Leu Lys Glu Leu Thr
25

20

Ala Thr Thr Asp Glu Val Ala Ala Phe Phe Val
35

Ile Val Arg Lys His Phe
50

0

53

Cys Phe Leu lys Cys

aggagggett
ccacggacga
totgetetet
geccaggtgt
cagagatgga
ccrtgtaagca
ttgacaatga
agcagagggg
actccctgay
ttgaasatge
goetgtectga
tgggcaccga
cagaagggyc
tgtacttece
ccteggeett
ctggcaggga
gegtgtargg
agaagtctaa

tgrag

uoboooboooboaobod

cagtacccygi
ggtagetgec
gaagtgcctg
gctgaaggtt
gttggteccag
aattgcacag
gatggagety
cactgegtgt
crgeetgage
gaagaageac
cceteaggec
gcrgggicac
caaagrgaga
agagggetge
cactgtggca
ggaggaaaat
gatcttcaac

gaaccactca

Mat Vval Glu Glu Gly

15

Leu Gly Ala Ser Gln

30

Ala Asp Leu Gly Ala

45

Leu Pro Arg Val Arg

60

&0
120
180
240
300
360
420
480
540
€00
660
720
780
840
900
960
1020
1060
1128



64) 00000oo0ooooooo

Pre Phe Tyr Ala Val Lys Cys Bsn Ser Ser Pro Gly val Leu Lys Val
65 70 15 80

Leu Ala Gln Leu Gly Leu Gly Phe Ser Cys ala Asn Lys Ala Glu Met
BS 90 95

Glu Leu Val Gln His Ile Gly Ile Pre Ala Ser Lys Ile Ile Cys Ala
100 105 110

Asn Pro Cys Lys Gin Ile Ala Gln Ile Lys Tyr Ala Rla Lys His Gly
115% 120 125

Ile Gln Leuy Leu Ser Phe Asp Asn Glu Met Glu Leu Ala Lys Val Val
130 13% 140

Lys Ser His Pro Ser Ala lLys Phe val Gln Gln Arg Gly Thr Ala Cys
143 150 155 160

Leu Ile Arg Met Val Leu Cys Ile Rla Thr Asp Asp Ser His Ser Leu
165 170 175

Ser Cys Leu Ser leu lys Phe Gly val Ser Leu Lys Ser Cys Rrg His
1e0 1B5 130

Leu Leu Glu Asn Ala Lys Lys His His Val Glu val Val Gly Val Ser
195 200 205

Phe His Ile Gly Ser Gly Cys Pro Asp Pro Gln Ala Tyr Ala Gln Ser
210 215 220

Ile Ala Asp Ala Arg Leu Val Phe Glu Met Gly Thr Glu Leu Gly His
225 230 235 240

Lys Met H1s Val Leu Asp leu Gly Gly Gly Phe Pro Gly Thr Glu Gly
245 250 255

Ala Lys Val Arg Phe Glu Glu Ile Ala Ser val Ile Asn Ser Ala Leu
260 265 270

asp Leu Tyr Phe Pro Glu Gly Cys Gly Val Asp Ile Phe Ala Glu Leu
275 280 285

Gly Arg Tyr Tyr Val Thr Ser Ala Fhe Thr Val Ala val Ser Ile Ile
290 295 300



Ala Lys

305

Gly Ser

Gly Ile

Leu Gln

Lys

Thr

Fhe

Lys

Glu val

Leu

Leu Asp

310

Ser Lys
325

Asn Ser
340

Ser Lys

A58

Ile His
370

<210>
<211>
<212>
<213>»

18
926
DNR

<400> 18

atggcrgget
gacctgotga
ttettcegtgg
ccacgaqtce
ctggoecago
cgatgacted
cagacacctg
cattggcagt
cgtgtibyaa
ctteceoetggce
agcettggac
ctactacgtg
gctagaceag
ccttgatgag
ecceatecty
tttecattgecc

<210>
<211>

1%
298

Phe

Ile Ala

Human

accrgagtgs
aggaactcac
ctgacetggqg
ggecccrita
tggggctyggy
cactcectga
ctrgaaaatd
ggetgrecty
argggcaceqg
acagaagqggyg
ctgtacttce
accteggeet
cotgacaggy
ggcgtgtaty
cagaagtcka

gtgtageget

Thr

Val

Asn

Ile Val

His Ser
360

Yal

atcggacttt
tergggggcc
tgccatagtyqg
tgectgtcaag
¢gtragotgt
gctgeetgag
cgaagaagca
acccteagge
agctgggtca
ccaaagtgay
cagagggory
tcactgtggs
aggaggaaaa
ggatettcaa
agaaccactc

ctetkty

(65)

Gln Pre Gly
315

Tyr His Leu
3o

Leu Fhe Asp Asn Ile

345

Pro Cys Tyr

gtgatygtyq
teacaggeca
aggaagcact
tgcaacagca
gccaacaagg
ccraaagttt
ceatgtggag
ctatgetcag
caagatgecac
atttgeagag
tggegtggac
agtcageatc
tggttocace
crecagtcety

accctgctac

Arg Glu Glu

Asp Glu Gly

Cys Pro Thr

uoboooboooboaobod

Glu Asn

320

Val
33%

Tyr

Pro ILle

350

Met Ser Leu

365

aggagggett
ccacgygacga
ccogetttct
gocecaggtgt
atggrtctgt
ggagtgrcac
gtggtgggeq
tecatcgeag
gttctggacc
attgettecg
atcrtigety
attgccaaga
tccaagacca
tttgaceaca

atgtcteotag

Glu

Ser

cagtaccega
ggtagetgcc
gaagtgecty
getgaaggtt
gcattgectac
tgasatrcctyg
tgagtttica
acgeecgget
ttggrggtgg
tgatcaacte
agctggggcy
aggagygttct
tegtgtacea
tctgeoctac

agtecatrea

60

120

230
300
380
420
480
540
600
€660
20
180
840
800

928



(66) 00000oo0ooooooo

<212> PRT
¢213> Human

<400> 19
Met Ala Gly Tyr Leu Ser Glu Ser Asp Phe val Met Val Glu Glu Gly
1 5 10 15

Phe Ser Thr Arg Asp Leu Leu Lys Glu Leu Thr Leu Gly Rla Ser Gln
20 25 30

Ala Thr Thr Rsp Gln Val Rla Ala Phe Phe val Ala Asp Leu Gly Ala
Ile Val Arg Lys His Phe Cys Phe Leun Lys Cys Lew Pro Arg Val Arg
Pro Fhe Tyr Ala Val Lys Cys Asn Ser Sex Pro Gly Val Leu Lys Val

Leu Ala Gln Leu Gly Leu Gly Phe Ser Cys Ala Asn Lys Asp Gly Sexr
83 50 9%

val His Cya Tyr Arg Leu Pze Leu Pro Giu Leu Pro Glu Pre Lys Val
100 105 110

Trp Ser val Thr Glu Ile Leu Gln Thr Pro Ala Lys Cys Glu Glu Rla
115 120 12%

Pro Cys Gly Gly Gly Gly Cys Glu Phe Ser His Trp Gln Trp Leu Sex
130 13% 140

Pro Ser Gly Leu Cys Ser Val Ris Arg Arg Arg Fro Ala Arg Val Asn
145 150 155 160

Gly Hi= Arg Ala Gly Ser Gln Asp Ala Arg Ser Gly Pro Tep Trp Trp
165 170 173

Lew Pro Trp Kis Arg Arg Gly Gln Ser Glu Ile Axg Asp Cys Phe Arg
iso 185 190

Asp Gln Leu Ser leu Gly Pro Val Leu Pro Arg Gly Leu Trp Arg Gly
19% 200 205

His Leu Cys Ala Gly Ala Leu Leu Arg Asp Leu Gly Leu His Cys Gly
210 215 220



(67)

Ser Gln His His Cys Gln Glu Gly CGly Ser Ala
225 230 235
Gly Gly Gly Lys Trp Phe His Leu ¢ln Asp Hie
245 230
Arg Val Trp Asp Leu Gln Leu Ser Pro Val GLn
260 265
His Pro Ala Glu Val Glu Pro Leu Thr Leu Leu
275 280
Hiz Ser Phe His Cys Arg Val Ala Len Phe
290 295
<210> 20
<21l1> &L5
<212> DMA
<213> Human
<400> 20
atggctggct acctgagtga atcggacttkt gtgatggtgg
gacctgoctga aggaactcac tetggggucd tLacaggoea
ttetrogtgg ctgacetggg tgecaragtg aggaagcact
ccacgagtes ggoccctitta tgckgteaag tgcaacagea
crggcccage tggggctggy ctttagetgt gocaacaaga
gectrggace tgracrtcec agagggctgt ggcytggaca
tactacgtga cctcggectt cactgrggca gteagcatca
ctagaccage ctggcaggga ggaggaaaat ggttecacet
cttgatgagg gegtgtatgg gatcttcaac tcagtoetgt
cccatectge agaagtcraa gsaccactca ceotgctaca
ttcattgccy tgtay
<210> 21
<211> 204
<212> PRT
«2i3> Human
<400> 21

uoboooboooboaobod

Arg Pro Ala Trp Gln

240

Arg Val Pro Pro Gly

255

His Leu Pro Tyr Pro

27Q

His Vval Ser Arg Val

285

aggagggert
ccacggacga
tttgetttct
gcccaggtgt
trgecttecgt
tectttgetga
ttgeccaagaa
ccaagaccat
ctgacaacat

tgtctctaga

cagtaccega
ggtagergooc
gaagtgectg
gétqaaggtt
gatcaactca
getggggege
ggaggttctg
cgtgtaccac
ctgoootace

gteccatteat

Met Ala Gly Tyr Leu Ser Glu Ser Asp Fhe Val Met Val Glu Glu Gly
1 ] 10 15

Phe Ser Thr Arg Asp Leu Leu Lys Glu Leu Thr Leu Gly Ala Ser Gln

60
120
180
240
300
380
420
480
540
600
615



Ala

Ile

Fro

65

Leau

val

val

Gly

145

Leu

Ile

Tyr

Thx

Val

50

Phe

Ala

Ile

Ile

Ala

130

Arg

Asp

Cya

Met

<210>
<211>
<212>
<213>

<400>
atggctggct ecctgagtga atcggacttt gtgatggtgy

Thr
35

Arg

Tyr

Gln

Asn

FPhe

115

val

Glu

Glua

Pro

Ser

195

22
6l7
DNA

20

Asp

Lys

Ala

Leu

Ser

100

Ala

Ser

Glu

Gly

Thr

180

Leu

Human

22

Glu

His

Val

Gly

85

Ala

Glv

Ile

Glu

Val

165

Pro

Glu

val

Phe

Lys

10

Lea

Leu

Leu

Ile

Asn

150

Tyr

1le

Ser

Ala

Cys

55

Cys

Gly

Asp

Gly

Ala

133

Gly

Gly

Leu

Ile

Ala

Phe

Asn

Phe

Leu

Arg

120

Lys

Ser

Ile

Gln

Ris
200

(68)

25

Phe

Leu

Ser

Ser

Tyr

105

Tyr

Lys

Thr

Phe

Lys

185

Phe

fPhe

Lys

Ser

Cys

a0

Fhe

Tyr

Glu

Ser

ASh

170

Sexr

Ile

val

Cys

Pro

Ala

Pro

val

Val

Lys

155

Ser

Lys

Ala

gacctgetga aggaactcac totgggeges tcacaggoca

tggorgtcct gaccocteagg ccratgctca gtecatcgea

aatgggcace gagetgggte acaagatgca cgttetggac

Ala

Leu

680

Gly

Asn

Glu

Lau

i40

The

Val

Asn

Val

Asp

45

Pro

Vel

Lys

Gly

Ser

125

Leu

Ile

Leu

Eis

20

Leu

Arg

Leu

Ile

Cys

110

Ala

Asp

Val

Phe

Ser
190

Gly

val

Lys

Ala

L]

&ly

Fhe

Gln

Tyr

Asp

175

Pro

Rla

Arg

Val

80

Ser

Val

Thr

Pro

Ris

160

Asn

Cys

uoboooboooboaobod

aggagggert cagtacccga 60

cecacgrtite acattggeag 120

gacgecegge togtgtttga 180

cttyggtggtg gcttocctygy 240



cacagaagqqg
cetgtactte
gascteggec
geetggeagqg
gggcgrgtat
gcagaagtct
cgtgtagege
<210>
<211>

<212>
<213>

23
137
PRT

<400> 23

Met Ala Gly Tyr

1

Phe Ser

Ala Thr

s

Val
50

Ser

Gln

Gly

Pro

Gly

Ala Lau

Thr

Thr

His

Asp

Gln

val

Leu

gccaaagtga
ccagagggct
ttsactgtag
gaggaggaaa
gggatctica
aagaaccact

tottttg

Humanh

Leu

Arg
20

Agp
Phe Ser
Arg

Arg

Ala Arg

Ser

Leu

His

hrg

Ser

gatttgaaga
gtggcgtaga
cagtcagceat
atggttccac
actcagtect

cagectgeta

Glu Ser

Lys

Gln
40

Trp

Pro Ala

S5

Gly Pro

70

zlua
BS

Ser

Fro
100

Arg Asp

11%

Gln Glu

130

Phe
145

His

Gly

Leu

Gly Ser

Gln Asp

Ile

Arg

Leu

Ala

His

Arg Asp

Leu

Gly

Leu
120

Gly

Arg Pro

135

Arg Val

150

hsp

Glu

25

Irp

Arg

Trp

Cys

TP

105

His

ala

Pro

(69)
gattgetrce
catctttget
cattgccaag
ctegaagace
gtttgacaac

catgtctcta

Phe
10

val

Leu Thr

Leu Ses

Val Asn

Trp Tzp

75

Phe
80

Arg

Arg Gly

Cys Gly

Trp Gln

Pro Gly

155

gtgatcaact
gagetgggge
aaggaggtec
ategtgtacc
atekgeecta

gagcccatte

Met Vval

Leu Gly

30

Ser
45

Pro

Gly His

60

Lau Pro

Gln

Asp

His Leu

Glu

Ala

Gly

Arg

Trp

Leu

cys

uoboooboooboaobod

cageettgga
getactacge
tgctagacca
accttgatga
cceecatcet

atttcattge

Glu
15

Gly

Ser Gln

Leu Cys

Ala Gly

His Arg

Ser Leu

95

Ala Gly

110

Gln
125

Ser

Gly
140

Gly

Arg val

His

Gly

Trp

His Cys

Lys

Trp

Leu
leC

Asp

300
360
420
480
540
600

617



(70)
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Gln Leu Ser Pro Val Gln His Leu Pro Tyr Pro His Pro Ala Glu Val

165

170

175

Glu Pro Leu Thr Len Leu His Val Ser Arg val His Ser Phe Hia Cys
19¢

180

Arqg Val Ale Leun Phe
195

24
1131
DNA
Huma

<2105
<211>
<212>
<213>

<400> 24
atggetggct

gaccTgetga
atctgetgaa
tgaggaageca
agtgcaacag
gtgococancaa
tctgcogccaa
agcrgctgag
ccaagatggt
agtttggagt
cggaggtagt
ctcagtecat
tgeacgttct
aagagattge
tggacatctt
gcatcartge
cecacctccaa
tcctgtttga
gctacatgte
<210> 25

<211> 359
<212> PRT

n

acctgagrga
aggaactcac
tygactrgac
ctrrtgettt
cageecaggt
ggcagagatry
cccctgtaag
ctrtgacaat
torgtgeatt
gtcactgaaa
gggtgtgagt
cgeagacgca
ggacctiggt
ttceogtgate
tgcrgagetyg
caagaaggag
gaccatcgtyg
caacatctgc

totagagtec

atcggacttt
tetgggggcce
gaggtagctg
¢ctgaagtgce
gtgctgaagg
gagttggtce
caaattgcac
gagatggage
getacegatg
tcctgeagac
ttteacattg
cggetegrgt
ggtggetricoe
aactcageet
ggqgcgctact
gtectgetag
taccaccttg
cctaceoecca

attcatttea

185

gtgatggtay
teacaggoca
ccttettegt
tgoecacgagt
ttetggoceca
agcatattgg
agatsasata
tggcaaaggt
actcccacte
acctgettga
gcagtggery
ttgaaatggy
ctggcacaga
tggacetgta
aegtgaccte
accagcectgg
atgagggcgt
tcotgeagaa

ttgcocgtgta

aggagggett
ccacgaaact
ggctgaccLg
ceggeccttt
gctggggerg
aatccctgoc
tgctgocaag
ggtaaagage
cctgagctgo
aaatgegaag
tectgaccer
caccgagctg
agygggeccaaa
ctteecagag
ggcocttcact
cagggaggey
gtargggate
gtctaagaac

gegetoetrtt

cagtacccga
gccatctaac
ggtgcceatag
tatgetgtea
ggcttkager
agtaagatca
catgggatce
caccccagtag
ctgagcectas
aageaccatyg
caggccratg
ggtcacaaga
gtgagatttg
ggetgrggeg
grggcagrtca
gaaaatggtt
ttcaactcag
cactcaccct

g

60
120
180
240
300
360
420
480
540
600
660
720
780
B40
200
960

1020
1080

1131



() 00000oo0ooooooo

<213> Human
<400> 25

Met Ala Gly Tyr Leu Ser Glu Ser Asp Phe Val Met Val Glu Glu Gly
i 5 10 15

Fhe Ser Thr Arq Asp keu Leu Lys Glu Leu Thr Leu Gly Ala Ser Gln
29 25 30

Bla Thr Thr Lys Lau Pro Ser Asn Ile Cys Met Asp Leu Thr Arg ILeu
35 40 15

fro Ser Ser Trp Leu Thx Trp Val Pro Gly Ser Thr Phe Ala Phe Ser
50 S5 &0

Ala Cya His Gluo Ser Gly Pro Phe Met lLeu Ser Ser Ala Thr Ala Ala
65 70 75 80

Gln Val Cys Arg Phe Trp Pro Ser Trp Gly Trp Ala Leu Ala Vil Fro
85 Elv) 95

Thr Arg Gln Arg Trp Ser Trp Ser Ser Ile Leu Glu Ser Leu Pro val
100 105 110

Azg Ser Ser Rla Pro Thr Pro Val Ser Lys leu His Arg Ser Asn Met
115 120 125

Leu Pro Ser Met Gly $Ser Ser Cys Ala Leu Thr Met Arg Trp 3er Trp
1320 135 140

Gin Arg Trp Arg Ala Thr pro Val Pro Azg Tzp Bhe Cys Ala Leu Leu
145 150 155 160

Pro Met Thr Pro Thr Pro Ala Ala Ala Ser Leu Glu Cys His Asn Pro
165 170 175

Ala Asp Thr Cys Leu Lys Met Rrg Arg Ser Thr Met Trp Arg Trp TrIp
180 185 1390

Val Val Phe Thr Leu Ala Val Ale Val Leu Thr Leu Arg Pro Met Leu
195 200 205

Ser Pro Ser Cln Thr Pro Gly Ser Cys leu Lys Trp Ala Pro Sex Txp
210 215 220

Val Thr Arg Cys Thr Phe Trp Thr leu Val Val Ala Ser Leu Ala Gln



225

Lys Gly

Thr Cys

Gly Ala

Arg Azg
290

Pro Prxo
305

Ser Thr

Ser Leu

Leu Pro

<210>
<211>
<212>
<213>

<400>

pro Lys

Thr Ser
260

Thr Thr
278

Arg Phe

Arg Pro

Gln Ser

Arg Thr
340

Cys 5er
ass

26
177
PRT
Human

26

Thr Gly Thr Gly

1

Thr Ala
Gly Cys
Gly Cya

50

Thr Gly
65

pla Gly
20

Ala Gly
35

Cye Cys

Cys Ala

Asp

245

Gln

Pro

Cvys

Ser

Cys

328

Thr

Ala

cly

Cys

Gly

Ala

230

Leu

Arg

Arg

Thr

Cys

310

Leu

His

Leu

Thy

Cys

Gly

Thr

Gly
70

(72)

Lys Rrg

Ala Val

Fro Sexr

280

Ser Leu

295

Thr Thr

Thr Thr

Pro Ala

Leu

Gly Cys

Gly Gly

Gly Cys
40

Cys Rla
55

Gly Cys

Ala

265

Len

Ala

Leu

Ser

Thr
345

Ala

Cys

25

The

Gly

Ala

Leu
250

Trp

TP

GlLy

Met

ala

330

Cws

™hr

Gly

Cys

Cys

Thx

235

Pro

Thr

Gln

Arg

Arg

a5

Leu

lou

Rla

Gly

Cys

Thr

Ser

Ser

Ser

Arg

300

Aala

Prao

Ser

Cys

Cya

Ala

Cys
60

Gly Gly
75

Thr

Leu

Ala

285

Lys

Cys

Pro

Pro

Thr

Thr

Thr

45

Cys

Cys

Gin

Leu

270

Ser

Metr

Met

Ser

Phe
350

Thz

Gly

30

Cys

Thr

Pro

25%

Ser

Leu

val

Gly

Cys

335

Ile

Thr

15

Cys

Cys

Cye

Gly

uoboooboooboaobod

240

TIp

Trp

Pro

Pro

Ser

320

Rrg

Ser

Cys

Ala

Ala

Cys

Gly
80



(73) 00000oo0ooooooo

Cys Thr Ala Cys Cys Thr Gly hla Gly Thr Gly Ala Ala Tnr Cys Gly
85 90 95

Gly Ala Cys Thr Thr Thr Gly Thr Gly Ala Thr Gily Gly Thr Gly Gly
100 105 110

Ala Gly Gly Ala Gly Gly Gly Cys Thr Thr Cys Ala Gly Thr Ala Cys
115 120 125

Cys Cys Gly Ala Gly Ala Cys Cys thr Gly Cys Thr Gly Ala Ala Gly
130 135 140

Gly Ala Ala Cya Thr Cys Ala Cys The Cys Thr Gly Gly Gly Gly Gly
145 150 155 160

Cys Cys Thr Cys Ala Cys Ala Gly Gly Cys Cys Rla Cys Cys Rla Cys
165 170 175

Gly

<210> 27
<211> 32
<212> DNR
<213> Human

<400> 217
aaactgccat ctascatctg ctgaatggac tt 32

<210> 28
<211> 174
<2]12> DNA
<213> Human

<400> 28
gacgaggtag ctgocttctt cgtggetgsc ctgggtgeca tagtgaggaa geactittge 60

Trtotgaagr goctgecacg agtecggeoct eerratgetg tcaagtgcaa cagcagccca 120
ggtgtgctga aggttotgge ccagetggoy ctgggotita gotgtgoecaa caag 174
<210> 29

<211> 174

<2l2> DNA

<213> Human

<qDO> 29
gcagagatgg agttggtcca goatattgga atcectgeca gtaagatcat ctgegocaac 60

ccctgtaagec aaattgoaca gatcaaatat gotgocaage atgggatoca gctgeotgageo 120



74)
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tergacaatg agatggagct ggcaaaggty gtasagages aceecagtge taag

<210> 30
<211> 135
<212> DNA
<213> Human
<400> 30

gatggttctg tgcattgeta ccgatgacte ecactcoctg agetgorctga gectaaagtt

tggagtgtca ctgaaatect gcagacacct gettgaaaat gogaagaage accatgtgga

ggtggtggqgt grgag

<Z10> 31
<211> 166
<212> DNR
<213> Human
<400> 31

tittcacatt ggeagrtgget
ccggekbegty tttgaaatgg

tggtggctte cotggeacag

<210>
<211l>
212>
<Z213>

<400>

32
163
DNA
Hunan

32

attgctteeg tgatcaacte
atctttgetg agetgqggcyg

attgccasga aggaggttct

<210> 33
<211> 113
<212> DNA
<213> Human
<400> 33

sggaaaatgg ttecacetec

tcttcaacte agtcctgrtt

<210> 34
<211> 70
«212> DHNA
<213> Human
<400> 34

tectaagaaces actcacectg

gtcoctgaceo
gcaccgagct

asggggccaa

agecttggac
ctactacgtg

gctagaccag

aagaccateg

gacaacatct

etacatgtet

tcaggectat
gggrcacaag

agtgagattt

ctgtacttee
accteggoct

cctggeaggyg

tgtaceacct

goccoctacecc

ctagagtcca

getcagtecs tegeagacge
atgcacgttc tggacctigg

gaagag

cagagagcty tggogtggac
tcactgtgge agtcagcate

agg

tgatgagyge gtgtatggga

cateergeag aag

trecatttcat cgocgtgtag

174

60
120
135

&0
120

ie6

60
120

163

&0

113

60



cgetettitg

<210>
<211>
<212>»
<213>

35
215%
DNA

<400> 39

asaccatcca
tgtgatigeq
tttgacaaca
tgccacatca
210>
<211>

<212>
<213>

36
583
DNA

<400> 36

ggasgcgcry
caagcctety
ccCagegage
agatgeatet
gtgcceaces
grcitacact
gecteoerarg
trtggtctee
aaactgcage

gatrtceccca

Human

cggagcages
tggctgaggg
tgggegccta

cetatgecat

Human

cgaaggeage
tectgegget
atcatgtgag
gggagagyty
tgccacccec
cgotgtagtt
cagtgcaagq
tteccacett
ggaatctgge

teactcactg

cctgtacage
cctgtggctg
castgtggge

gtoccgggty

tgatggetge
gggagatcac
tgggectegt
gggaagatgg
gegoerocace
caagtatgca
ggcctggtea
tgtaaatata
agtttgattc

atgageccac

(79

uoboooboooboaobod

agcagcctgt ggguscegge ggttgatgge

cggcaactac acgtagggga ctggctogte

atggygtrrecc CCttrttgggg gacccaggcc

gcetg

agascaggag
agacaccctg
teccccagga
caggcaagqgy
tgcagtgttt
acatasarcc
gccaggtgtg
atgcaaataa
acaaagcagc

accetetget

gargacgtgg
tgegtgggec
gaatcceageo
tacccttgge
ctgcecctgta
tgttecettac
gaggtgttct
ataaatatrct
crgggctagg

tta

agggrgrgty
ctgtetitcac
ggggcctcay
caggactctg
aataggacca
agctgtgtet
tggggtetec
aggttttiiaa

cotgagggcay

70

60
120
180

215

60
12¢
180
240
300
360
420
480
540

583
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6. Brief Description of the Drawings

Figure | - The nucleotide sequence of ODC-p is shown.
Figure 1a. The amino acid sequence of ODC-p is shown.
Figure 2 - The nucleotide sequence of SV2 is shown.
Figure 2a- The amino acid sequence of SV2 is shown.
Figure 3 - The nueleotide sequence of SV3 is shown.
Figure 3a- The amino acid sequence of SV3 is shown.
Figure 4 - The nucleotide sequence of SV4 is shown.
Figurc 4a- The amino acid sequence of SV4 is shown.
Figure § - The nucleotide sequence of SV5 is shown.
Figure 5a- The amino acid sequence of SV5 is shown.
Figure 6 - The nucleotide sequence of SV6 is shown.

Figure 6a- The amino acid soquence of SV6 is shown.
Figure 7 - The nucleotide sequence of SV7 is shown.

Figure 7a- The amino acid sequence of SV7 is shown.
Figure 8 - The nucleotide sequence of SV8§ is shown.

Figure 8a- The amino acid sequence of SV is shown.
Figure 9- The nucleotide sequences of exons I-11 are shown.
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(K11

FIG.1

ODC-p:
atggotgEctacciga FIEaatcEsAC gt gAtR g g ZagRapEELticagiacee FagacclaciEaa ggaecaciCg LR gooicaca
gEscaccacggacgRggtagstgdcticueaggCtgacciggataccalagtgagaapcactittgctitcigaagtgccigecacgagtcer
zmmmmmgtsmmgmgemgstgtmmtsgcccagctgessctgggcmagﬂgtgcmaggcagagat
ggagiigpiccapcalallgaatcCCtgecagtaagatealilgcRCCancrClgiangraaatigracagalcanaialpCigecasgeaigy
ga:magctg:igagcmgzcaangagatggagctggnaaaggtggtaugagccaccccagtgcczagatgg:tctgtgcattgmaccgagga '
clcmcmc:tgngttgcctgagccungﬁggagtgtcmlgsumclgcagacacugcﬂgaaaatgcgaagaagcmtgtggaggt
- ggfgggtglgaglmcax:anggcagtggctgtcc:gaccctcaggcl:mgc!cagtccazcgmgacgcccggctcgtgmgaamgggcacc
sasdgggmgatscmgmgsmmmw@tgsmaaggccwgtsagmwsagmzmccgtgmc
sacicagecttggaccigtacticocagagepetgtgcgtgsacatetitpeizapcigaagcgeictacgigaccicggeaiicaciglppeag
I.’cagcatcltlgccaagaaggnggm:lgc!aga.c:agcctggcagggaggaggaaﬁitggﬂccacctcaaagaccstcgtgtaccact:ﬁgal
gagggtgtgbtgggatcimaammmgmmctgccclawcocaiwtgcagaagaazccamcggagcagcccctgmc
agﬂscamsamggcsgttgngtmmcgtggmggcc!gtgscﬂgccgcaamcacsﬁsszgactggcrggm!
ugacmatgggcgcumctgtgggca:gggmccccm:gggggacccaggcclgccacatcaccmgccug:cccgggtggcc:ggg
sagogeigeEaIgacagcigalggeigeagaacag aggatgacElg sALLRiplgtecaageoicigicciRegRCIEpRagatcacagacs
cectgtpeptpraccctgicticaceecagegageatcatytya
{Seq. ID. Neo: 10)

FIG.1a

MAGYLSESDEVMVEEGFSTRDLLKELTLOASQATTDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFY AVKCNSSPGVLEVLAQLGLGFSCANKAEMELVQHIGIPASKHCANPCKQIAQIKYAA
KHGIQLLSFDNEMELAKVVESEPSAXMVLCIATDDSHSLSCLSLKFGVSLKSCRH{LENAKK
HHVEVVGVSFHIGSGCPDPQAYAQSIADARLVFEMGTELGHKMHVLDLGGGFPGTEGAKY
RFEEIASVINSALDLYFPEGCGVDIFAELGRYYVISAFTVAVSTIAKKEVLLDQPGREEENGST
SKTIVYHLDEGVYGIFNSVLFDNIGPTPILQKXPSTEQPLYSSSEWGPAVDGCDCVAEGLWLE
QLHVGDWLVFDNMGAY TVGMGSPFWGTQACHITY AMSRVAWEALRRQLMAAEQEDDVE
GVCKPLSCGWEITDTLCVGPVFTPASIM.

{Seq. ID. Nz 1)
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(2]

FIG.2
Svi:
arggetp arlacCIgagigaatcgeacwigIgarggzgagpagggcTicagtacecg agacetgrtgaagpaacicaciciggrpacelcaca
Eoccaccacggacgagpageigecticicgtgactpaccigggtgccalagigagpaagcacimpeinetgaagipcclgecacgagiceg
BCCTIa gt AICan gl CaacaECa S CCCAREIgIECtgaag BHCIEACCCagClE S gRCIg SocTHApCIgtgrcaacang geagagat
BRAagitggtccapeatattgpaateccigecagtaagaicatctgepecasceecigiaagcanaitpeacagatcaaatatzctpecaageatgy
gatecageigctgagettigacaaigagatpgapcigprasagpiggiyaagagocaceicigteccaa galggict gl gcangeaccaatpa
clcocacicestgagelgectgagectaaagiiip gagtpicac igaaalcc(gCagacacCigC gt ge gargan pCaccatstg gapet
EBtggptetpapitticacatiggeaglgeciplecigucecteappoctatgcteagttratvpcagacgece gecIcgIpiMiganatgg goace
Bagcigpgteacaagatgcacghciggaccgetgpigeciiceciggracsgaagppaccaaagtgagatitgasgapattzcticepipate
aacteagectpracciptacticecagagggctgiagegtesacacingcipagcipegadpctactacgtgace toggesticacigtggeay
cagcatcatipecaagaaprasgiictgclagaccagectggcagggaggcaccactaccaccoectcacattgotactigtpotgocticigaac
cetoecclctigcagagpaaaatpp ttecaceiccnagaccalcptptaccacciipatgape scgtptalgppeatcticaactcagicergrtzgac
aacatcipecctaccoccaleclgeageagaaaccatecacggageapeecctgtacageageagoctgigpggoeceegegetipatppcizty
angegtopcigagppecigigpctpecpcanciacacglag EapactEgCIgEIctigacaicalpppepectacacigtpgpoatg gpttce
cootutggpgracccagpectpccacatcacciatgecatgtcccgpete pocigppaarcpeigegaagpragetpalppolgeagascay
gapgatpacptppappgigpigcaagccicigicctgogcigpgagatcacagacacceetgigeptppprecigiviicaccccagogagea
tcaigtga
{Scq_1D. No: 12)

FIG.2a

MAGYLSESDFVMVEEGFSTRDLLKEL TLGASQATTDEVAAFFVADLGAIVRKHECELKCLPR,
VRPFYAVKCNSSPGVLKVLAQLGLGFSCANK AEMEL VQHIGIPASKECANPCKOIAQIKY A A
KHGIQLL SFONEMELAKVVKSHPSAKMVLCIATDDSHSLSCLSLKFGVSLKSCRHLLENAKK
HHVEVVGVSFHIGSGCPDPQA YAQSIADARLVFEMGTELGHKMH VL DLGGGFPGTEGAKY
RFEEIASVINS ALD] YFPEGCGVDIFAELGRYYVTSAFTVAVSIIAKKEVLLDQPGREAPL PPP
HIATCAASEPSPPAEENGSTSKTIVYHLDEGVYGIFNSVLFDNICPTPILQKKPSTEQPLYSSSL
WGPAVDGCDCVAEGLWLPQLHVGDWLVFDNMGAY TVGMGSPFWGTQACHITYAMSRVA
WEALRROLMAAEQEDDVEGVCKPLSCGWEITDTLCVGPVETPASIM,

(Seq. ID. No: 13)
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FIG.3
Sv3:
atgeciggctaccigaglpaatcpgactnytgataatpgaggagegeticagtaccegagacctgotgaaggaacteaciclgggegesicaca
gpecaccacgzacgagggeipccicRegiggeigacoipgateccatagtgagzaagcactitpettictpaagtaccigecacpgaptecy
gcccrmatgﬁgtcaag1gcaacageagccwggtgtgctgaaggﬂctggccmgctggggcigggcmgctgtgccnmaggcagagat
peaghggiccageatatiggaaicceigecagtagateatctpegceaacceciptaagraantiigeacapatcazatalyrlpcoangealgg
galcrageigotgagetitgacaaigagatgpagclgecaangptgEtaaapZ Lecaccoca plateaagatgghicigigcangeiaccgatga
cteccactecetgagetgoctgagectaaagitigpagtpicacigaastocigeagacaccigeipaaaat gcgaagaagcaccatgrppapgt
Egteggigtgagicacanggcagtgpcigicctgaccotcaggectatgeicagiccatcgeagacpecegpctogiptitgaaarggpeace .
gagciggicazgatgeacgticiggacciggtgglggenecciggracageagrgpecaaagigagatigasgagatigonicogtgate
aactcagectiggaccigiacicecagagpacigingeptg gacatctitgclpagetpaepcgetactacgipaceteggecticactgigacag
tcapeatcatipecaagaaggagaticigclapaces prelggeaggeagmag gaazatg pticcacciccaagaccatogiglaccacctigas
BARSECRIRIIP g oAt cancicagtcotglipacaacalcigectiacoccealectgragangitaagasccactcacccigeracalgie
Ictagagtccaltcallicatigecpipiag
(Seq. ID. No: 14)

FI1G.3a

MAGYLSESDFYMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVECNSSPGVLEKVLAQLGLGFSCANKAEMELVQHIGIPASKIICANPCKQIAQIK YAA
KHGIQLLSFDNEMELAKVVKSHPSAKMVLCIATDDSHSLSCLSI KFGVSLKSCRHLE ENAKK
HHVEVVGVSFHIGSGCPDPQAYAQSIADARLVFEMGTELGRKMHVI NLGGGFPGTEGAKY
RFEEIASVINSALDLYFPEGCGVDIFAELGRYYVTSAFTVAVSHHAKKEVLL DGPGREEENGST
EKTIVYHLDEGVYGIFNSVLEDNICPTPILQKSKNHSPCYMSI ESTHFIAV,

(Seq. M. No- 15)
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FIG.4

5v4:

atggclggciaccigapterateggactitptpalggiggap eagapcticagtaccegagaceigeigaaggaactcaciclgppepectcaca
gEccaccacggacgagtagcigecticiicgggctgacciggpigecatagtzappaagcactittpcincipaaptpccizccacgapteeg
geeenmatgetptoaa gigeaacageageocargIgigcigaaggictgpeccagerggaecigaactitageiptpecaacang gragagat
geagliggtecapeatatizpaatecctgocaglaagatcatetgcpecaaccectgldagcanantpeacagatcaaaiatpetpreangcatgg
gatccagctgctgagompacaalgagateeapciggcazagplpgianapapccaccocagipocaapitiptceagagagegpcacigey
{piccatcaggaiggictptocatisctacc patgactccracicectgagetpoctgagectaaa g g gagtgicaclgaaaiccigeagacac
clgchganantgrgaagangraccalglepag eteplgprtptgagitticacatiggragigpeipiccigaccricaggectatgetcagtcca
- fogcagacgeecpgete s itipanalyy pracegagoigppicacaapgatgrac Hefggaccigetyptyppoticeoiggracagaageg
gerazagtgaganigangagattgottoeptgatcancicagectigpaccigtacticeeagagg poigiggegiggacaingeigagergg
ggcgctartacgigaccicEgcouracigigEcagicagatcatigocangaaggaggiicticia garcagorigpraggpaggaggazas
T2 RTICCRCCICCRAgRCC M CEIgtacCacrNEAIgagEE Catpratpraatiriicaacicagicrigittgacaacatergecctaceccesatect
£Cag2apCTaagaaccactcaccotgeiACATgCICIagagiccancatticattgecgigiag

{Seq. [D. No: 16)

TG 4a

MAGYLSESDFYMVEEGFSTRDLLKELTLGASQATIDEVAAFFVADLGAIVRKHFCFLKCLPR
VRPFYAVKCNSSPGVLK VLAQLGLGFSCANKAEMELVQHIGIPASKIICANPCKQIAQIK Y AA
KHGIQLI SFDNEMEL AKVVESHPSAKFYQURGTACLIRMVLCIATDDSHSLSCLSLEFGVSL
KSCRHLLENAKKHHVEVVGVSFHIGSGCPDPQAY AQSIADARLVFEMGTELGHKMHYLDL
GGGFPGTEGAKVRFEEIASVINSALDLYFPEGCGVDIFAELGRYYVTSAFTYAVSHAKKEVLL
DQPGREEENGSTSKTIVYHLDEGYYGIFNSVLFDNICPTPILQKSKNHSPCYMSLESIHFIAV,
{Seq. TD_No: 17)
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FIG.h

SVs;
atggctggotacclgagigaatcgpacitgtgatgatpraggag gacicagtaccogagaceipet pangancicacieigppgacctcaca
BEccacacgpaCEAgTARCIgCCIICMC Sz ECtgaccigggipccalapipa praageactiipetictgaagigecigecac gagtacy
Berciktatgetgtcangtgraacagcagoccagptpigctzaaggticiggereapclopg erinpriniagorgtgeeaacaagpatgetict
gtgcatigelace pargacteccacicoctgagetgocigagectasagtitggagigicacigaantectgcagacaceigengasaatgcgaag
aagcaccatgiggaggrgatpzstgtpagtiitcacatiggraglpgeigierigacceicagacemtgeteagtecatepeapacgeesggeie
gigiligaaatggecaccgagcigagtcacaagal gracgtcippace NEgIgEig soucecIgptacagaag gpgccaaagleagatitpan
gagatigritcegigatcaacicagecuggacetgtacticecagag g 2ciptg peptagacateiiigclgagctggecpetaciacpigaccic
ggrencactgigpragicagcatcatigccaagaag grggticigotagaccagecigg cag graggaggaanalggliceacciccaagace
rgtEtaccaccUBAUFARLRCEItatgRRAteticaacicaptecttiygacaacatclpccelaceaccatecigeagaaptetasgancca
clceceetgclacatptoctagagiccaticanieatipeegtgagcptetiiy

(Seq. TD. No: 18}

FI1G.5a

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGATVRRHFCFLECLPR
VRPFYAVEKCNSSPGVLEVLAQLGLGFSCANKDGSVHCYR LPLPELPEPK. VWSVTEILQTPA.
KCEEAPCGGGGCEFSHWQWLS PSGLCSVARRRPARV.NGHRAGSQDARSGPWWWLPWHR
RGQSELRDCFRDOLSLGPVILPRGLWRGHLC. AGALLRD! GLHCOGSQHHCQEGGSARPAWOG
GOKWFHLQDHRVPP. . GRVWDLQLSPV.QHLPYPHPAEV.EPLTLLEVSRVHSFHCRVALF
{Seq. ID. No: 19)
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FIG.6

SVé:

atggripyctacetgaptpaatc EERCHIgIZatRglgRagEaA g gelCagTaCCogagacsIgrRas gpaactcactctg gEgErecaca
ppceaccacgprcpapptapcigeciietiegtpactaacotgagtgccatagigagpaapcactittpetiictgas ptocctgocacgagtecy
geoctitatgotptenagipenacapcageecagetpincipasggiiciggeecagctggaacipipcitapctatpecaacasgatipctics
gtgatcaacicagocitiggaceigaciceragagzeelplpsegtgracale titpetgagetgpgac pemetacgtgaceiegpecttcactyt
Eecagicageatcatigccaagaaggagglicigetagacrageetggeaggeageagpuasalgpilccacciccai gaceategtgtaccan
cligatgapppcgiptaipppatcticaacicapecigrugacazcatcigoectacceccatectgeagaagicaagaaccacicacoeeigea
caipicictagapgtccalicameatmgecgtgiag '
{Seg. ID. Na: 20)

FI1G.6a

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTDEVAAFFVADLGAIVRKHFCFLKCEPR
VRPFYAVKCNSSPGVLKYLAQLGLGFSCANKIASVINSALDLYFPEGOGVDIFAELGRYYVTS
AFTVAVSIIAKKEVLLDQPGREEENGSYSKTIVYHLDEGVYGIFNSYLFDNICPTPILQKSKNH
SPCYMSLESTHFIAV.

{5eq. TD. No: 21}
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FIG.Y

SVT:

atggcigectaceigagtgadicggactitpteatgetaeageagepcticagtaccegagaceigetzasgpaacteacictpgeggrcivacs
ggccaccacgtittcacatiggeagigpeiglocigacooicagpectatgeteagtosategiagacpecepgctepipitganatgggcaccg
agciggpicacaagatyeacgitctspacciggigptggoticetgpracaganggpgecanagt pagamgaagagangracegtgatea
actcagectggaccigtaciicccagagesctgtpacatggacatctiigeigagcigeapcpctacagtzaccicg 2ocncacigiggeag!
tageateattpecazgangeag pHCIpClagaccageclp pragRra gaag Faazatggliccacticcaageceatogigtaccacetigaty
apppepiptatpapaiciicaacicagtoctptitoacasc atctprectacooccatecigcagaa pICtaagaaccactcacectgctacatgicic

tagagtcesticatifcatipecpiplaprpctciity
(Seq. TD. No: 22)

FIG.7a

MAGYI SESDFVMVEEGFSTRDLLEELTLGASQATTFSHWQWLS PSGLCSVHRRRPARV.NG
HRAGSQDARSGPWWWLPWHRRGQSELRDCFRDQLSLGPVLPRGLWRGHLC. AGALLRDLG
LHCGSQHHCQEGGSARPAWQGGGKWFHLGDHRVPP. . GRYVWDLQLSPV.QHLPYPHPAEV.E
PLTLLHVSRVHSFHCRVALF

{Seq. ID. No: 23)
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FIG.8
SV8§:
atggctggctw:tgag[gaat:ggacutgtgatggiggaggagggcttcagtacccgagacctgctgaaggucmzctctgggggcctcaca
ggccacczcgaaactgccatcmcatctgctgaatggacﬂgncgnggia;ctgccncttcgtggctgamgggtgccxtagtgaggaegcac
RRgctitclgazgtaccigocac gaglecggoraimtalgoigtca
agigeaacapeapeceaigigcigaagplictggrocageigggacippactitagcigigecaacaugpeagagaggagtastcoagaa
mttggaxtccctgccagtaagatcaictgcgccaacccctguagcmtrgcacagamaaamgctgccasgcatgggatccagﬂgctgagc
mgamalgagntggagctggmggtggmngagccaccccagtgccaagatggxmtgtgmngctac:gatgactcccactmgagc
TpeeTgageetinapiti pazigicactgaaatectzragacaceigetigaaantgopaapaagcaccat gl gag gIapIgeattgamtne
+ acatiggcagiggelptectgaccetcaggoctatge cagtocatc gragac proeggciopigitgazatgggeaccgageigpgicacaag
atgeacptictgerecEEIggIggcticoctggoacagaag pepocanag papaigaagagatgcticogigatcascieagccitagace
iglacticeoagagg ectatggcriggacatcnigcigagetggpgopciactacgigaccicggocticact gtggeagrcageatcaltpecaa
gaaggaggtictpoiagaccageolzgeaggeaggag ganantggticeacccaagaceale glgtaccacCUgatzagRECIgAIeE
azcm:aactcagtr:ctgtﬂgacaacatclgcccmcccccatalgcagaagtcmagaaccarlcac:ctgclacatgtctcmgagmcancam
cattgecgigiagcpctcitty
(Seq. ID. No: 24)

FI(z.8a .

MAGYLSESDFVMVEEGFSTRDLLKELTLGASQATTKLPSNIC MDLTR.LPSSWLTWVP.GST
FAF SACHESGPFMLSSATAAQVC RFWPSWGWALAVPTRQRWSWSSILESLPVRSSAPTPVS
KLHRSNMLPSMGESC.ALTMRWSWQRW RATPVPRWFCALLPMTPTP.AA A SLECH NPAD
TCLKMRRSTMWRW WY VFILAVAVLTLRPMLSPSQTPGSCLEWAPSWVTRCTEWTLVVAS
LAQKGPK.DLKRLLYP. STQPWTCTSQRAVAWTSLLSWGATT.PRESLWQSASLPRRRFC.TSLA
GRRKMVPPPRPSCTTIMRACMGSSTQSCLTTSALPPSCRSLRTTHPATCL SPRISLPCSALL
(Seq. ID. Noz 25)
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FIG.9-1
Exon I

TOTGTTGCATACTTTCTAAGGCGGCGGLTGCAGCAGCGGCTCCATCCAGC
CCGTCAGCTCCTCCTGCAAGGCATGGCTGGCTACCTGAGTGAATCGGAC
TTTGTGATGGTGGAGGAGGGCTTCAGTACCCGAGACCTGCTGAAGGAAC

TCACTCTGGGGGCCTCACAGGCCACCACG
{Seq. ID. No: 26}

Exon II:
AAACTGCCATCTAACATCTGCTGAATGGACTT
(Seq. TD. No: 27)

Exon III-
GACGAGGTAGCTGCCTTCTTCGTGGCTGACCTGGGTGCCATAGTGAGGA
AGCACTTTTGCTTTCTGAAGTGCCTGCCACGAGTCCGGCCCTTITATGCT
GTCAAGTGCAACAGCAGCCCAGGTGTGCTGAAGGTTCTGGCCCAGCTGG
GGCTGGGCTITAGCTGTGCCAACAAG '

(Seq. ID. No: 28)

Exon IV:
GCAGAGATGGAGITGGTCCAGCATATTGGAATCCCTGCCAGTAAGATCA
TCTGCGCCAACCCCTGTAAGCAAATTIGCACAGATCAAATATGCTGCCAA
GCATGGGATCCAGCTGCTGAGCTTITGACAATGAGATGGAGCTGGCAAAG

GTGGTAAAGAGCCACCCCAGTGCCAAG
{8eq. ID. No: 28)

Exon V: . i
GATGGTTCTGTGCATTGCTACCGATGACTCCCACTCCCTGAGCTGCCTGA
GCCTAAAGTTTGGAGTGTCACTCGAAATCCTGCAGACACCTGCTTGAAAA
TGCGAAGAAGCACCATGTGGAGGTGGTGGGTGTGAG

(Seq. ID'. Na: 30)

Exon VI:
TITTCACATTGGCAGTGGCTGTCCTGACCCTCAGGCCTATGCTCAGTCCA
TCGCAGACGCCCGGCTCOGTGTITGAAATGGGCACCCGAGCTGGGTCACAA
GATGCACGTTCTGGACCTTGGTGGTGGCTTCCCTGGCACAGAAGGGGLC
AAAGTGAGATTTGAAGAG

{Seq. ID_No: 31)
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FIG.9-2

Exon VII:
ATTGCTTCCGTGATCAACTCAGCCTTGGACCTGTACTTCCCAGAGGGCTG
TGGCGTGGACATCTTTGCTGAGCTGGGGCGCTACTACGTGACCTCGGCCT
TCACTGTGGCAGTCAGCATCATTGCCAAGAAGGAGGTTCTGCTAGACCA
GCCTGGCAGGGAGG

(Seq. ID. No: 32)

Exon VLI
AGGAAAATGGTTCCACCTCCAAGACCATCGTGTACCACCTTGATGAGGG
CGTGTATGGGATCTTCAACTCAGTCCTGTTTGACAACATCTGCCCTACCC

CCATCCTGCAGAAG
{Seq. ID. No: 33)

Exon IX:
TCTAAGAACCACTCACCCTGCTACATGTCTCTAGAGTCCATTCATTITCATTGCCGTGTAG
CGCTCTTTTG

(Seq. ID. No: 34)

Exon X:
AAACCATCCACGGAGCAGCCCCTGTACAGCAGCAGCCTGTGGGGCCCGGCGGTTGATGG
CTGTGATTGCGTGGCTGAGGGCCTGTGGCTGCCGCAACTACACGTAGGGGACTGGCTGG
TCTTTGACAACATGGGCGCCTACACTGTGGGCATGGGTTCCCCCTTTTGGGGGACCCAGG
CCTGCCACATCACCTATGCCATGTCCCGGGTGGCCTG

(Seq. ID. No: 35)

Exon XI:
GGAAGCGCTGCGAAGGCAGCTGATGGCTGCAGAACAGGAGGATGACGTGGAGGGTGTG
TGCAAGCCTCTGTCCTGCGGCTGGGAGATCACAGACACCCTGTGCGTGGGCCCTGTCTTC
ACCCCAGCGAGCATCATGTGAGTGGGCCTCGTTCCCCCCGGAGAATCCCAGCGGGGCCT
CAGAGATGCATCTGGGAGAGGTGGGGAAGATGGCAGGCAAGGGTACCCTTGGCCAGGA
CTCTGGTGCCCACCCTGCCACCCCCGCGCTCCACCTGCAGTGTTTCTGCCCTGTAAATAG
GACCAGTCTTACACTCGCTGTAGTTCAAGTATGCAACATAAATCCTGTTCCTTCCAGCTG
TGTCTGCCTCCTCTGCAGTGCAAGGGGCCTGGTCAGCCAGGTGTGGGGGTGTTICTTGGGG
TCTCCTTTGGTCTCCTTCCCACCTTTGTAAATATAATGCAAATAAATAAATATTITAGGTTT
TTAAAAACTGCAGCGGAATCTGGCAGTTTGATTCACAAAGCAGCCTGGGCTAGGCCTGG
GGCAGGATTTCCCCATCACTCACTGATGAGCCCACACCCTCTGCTTTA

(Seq. ID. No: 36)

1. Abstract

Purified and isolated ODC-p and variants of ODC-p have been prepared
as have nucleic acids that encode for them. An assay for QDC-p is used to

monitor disease progression and/or response to therapy.

2. Representative Drawing

Fig. 1
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